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EDITOR’S NOTE

Conference papers may be used by delegates to help with note taking and to clarify points
presented by speakers. Speakers may use conference papers during their talk - they may, for
example, refer to a table that may not fit on an overhead projector, but fits on a printed page.
In writing a conference paper the speaker may outline their topic in more detail than their
presented talk, allowing delegates to gain a more thorough understanding of the topic after the

conference.
Speakers at this conference were invited to prepare their papers to meet these purposes.

Conferences normally present the progress of continuing work, as distinct from final reports.
Alternatively, conferences may be used to present completed work that has previously been
reported in a “final report” format or in a paper in a scientific journal. Please read the papers
within these contexts. Authors are responsible for their own work.

In cases where authors could not provide a full paper, an abstract has been accepted. The full
conference paper will be published in Volume 2 - Conference Proceedings. In these instances,
I have invited speakers to use both their presentation and their abstract as “an invitation to
delegates” to seek out further information.

Events that occur at the conference will be appropriately reported in Volume 2 - Conference
Proceedings.

I thank speakers for their help in preparing papers and abstracts.
Michael Michelmore

Regional Weed Control Coordinator
NSW Agriculture, P O Box 389, Goulburn NSW 2580
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DAY 1 - Tuesday, 16th September 1997

TIME

PAGE

Chairman:

George Hammond, Macquarie Valley Noxious Weeds Advisory Committee

8.30 Introduction Peter Gray
NSW Agriculture
8.35 Welcome Cnr Anthony McGrane
Mayor, Dubbo City Council
8.45 Opening Address Clr Bill Bott
President, Shires Assoc.
0.10 Weed Management in the Modern Community Richard Groves, CSIRO i
0.50 The Importance of Noxious Weed Control Helen Scott-Orr 8
Programs for Agricultural Industries NSW Agriculture
10.00 | Morning Tea
Chairman:
Val Stubbs, Mid-Western County Council
10.30 | Strategies and Planning for Noxious Weed Richard Carter 9
Control NSW Apgriculture
11.00 | Appraisal, Benchmarking and Auditing System John Fisher 17
for LCAs NSW Agriculture
11.10 | Parthenium Weed Update Phil Biackmore 18
NSW Agriculture
11.20 | Headers at Queensland Border Malcolm Smith, AGHA
[1.30 | Tour of Parthenium Weed Areas in Queensland Bryson Rees 24
Wellington Shire Council
11.40 | The Parthenium Action Group's Program in Scott Deardon 26
Queensland Queensland Parthenium
Action Group
12.10 | NSW Agiculture's Noxious Weed Management Alan Maguire 32

Computer Programs

NSW Agriculture

12.30

Lunch
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Chairman:
Peter Gorham, NSW Agriculture
1.30 A Computer Program for Noxious Weed Campbell Petterson
Program Management Kempsey Shire Council
1.50 Weed Mapping using GPS and Remote Sensing | [an McGowan 33
NSW Agriculture
2.10 Aerial Inspections using GPS Lee Amidy 43
Gunnedah Shire Council
2.30 "WeedMap" Software from Neumaflo for Scott Clark, Neumaflo
Noxious Weed Administration
Pest Management Information Systems (SA) Sue Southcott, Anadata 48
2.50 Panel Discussion
3.00 Afternoon Tea
Chairman:
Graham Matthews, Bellingen Shire Council
3.30 Training and Competencies for Weeds Officers | Hugh Milvain 49
NSW Agriculture
4.00 Control of Environmental Weeds Utilising Judie Rawling, Urban
Community Involvement Bushland Management Ltd
4.30 Proposed Vegetation Management Legislation Andrew Kennedy and Len 51
Banks, NSW Agriculture
5.10 Close.
Weed Identification Education Display (on going) i Bob Trounce, NSW Agriculture
6.00 Evening Meal
7.30 Weeds Officers Association AGM
7.30 Elected Members Meeting
DAY 2 - Wednesday, 17th September 1997
TIME | | | PAGE
Chairman:
Kate Blood, KTRI, Frankston, Victoria
830 Monsanto: New Products / Developments Darren Thomas, Monsanto
8.50 Weed Introductions through Nurseries Jim Dellow 53
NSW Agriculture
9.10 New Weed Introductions John Hosking 58
NSW Agriculture




ot" Biennial Noxious Weeds Conference - Dubbo, NSW. 1997,

9.30 Giant Parramatta Grass John Betts, NSW Agriculture | 64

9.50 Weed Busters Week Roger Smith 68
Orange City Council

Bob Trounce

NSW Agriculture
10.00 | Morning Tea
Chairman:
Brian Bywater, Dubbo City Council
10.30 | Integrated Control of Weeds Tim Woodburn, CSIRO 71
David Briese, CSIRO
Bill Petit, CSIRO
Including:
Distributing Biological Control Agents Paul Lutschini, NSW
Agriculture
Distributing Biological Control Agents Bob Smith, NSW Agriculture
Bitou Bush Biological Control Program Royce Holtkamp, NSW 74
Agriculture
Spray Graze Technique for Weed Control Jim Dellow, NSW Agriculture 78
12.30 | Lunch
1.30 Weed Excursion - “Weed problems in a Marshall: Brian Bywater,
unique situation - the Western Plains Zoo”. Dubbo City Council
5.10 Approximate time of return.
6.00 Evening meal

DAY 3 - Thursday, 18" September 1997

Chairman:
Don Baldwin, Uppcr Macquaric County Council

8.30 Alligator Weed Jim Quinn, NSW Agriculture 81

8.40 Blue Heliotrope David Newell, Landcare 87

8.50 Bitou Bush [an Tye 93
Maclean Shire Council

9.00 The Practical Application of Herbicides Barney Milne 106
NSW Agriculture

9.30 Practical Application of the Noxious Weeds Maria Linkenbagh, Cooma 110

Act
10.00 | Morning Tea
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Chairman
Michael Rusby, Broken Hill City Council
10.30 | Changing Community Perceptions on Weed Andrew Storrie 116
Controi NSW Agriculture
10.50 | Opportunities for Conflict Resolution Rod Ensbey, NSW Agriculture | 122
11.10 | Changing Community Attitudes Graham Matthews
‘ Bellingen Shire Council
11.20 | Farming for the Future Program Todd Duffy, NSW Agriculture | 127
11.40 | Weed Control in the Semi-Arid Zone Michael Michelmore 131
NSW Agriculture
12.10 | DowElanco: New Products / Developments Chris Love, DowElanco
12.30 | Lunch
Chairman
Stan Joyce, Castlereagh Macquarie County Council
1.30 The Future of Aerial Spraying Harvey Baker 140
Cotton Australia
2.00 EPA and Noxious Weed Control Angus McDonald, E.P.A. 144
2.30 Du Pont / Macspread: New Products / Geoff Keech, Macspread
Developments
2.50 Du Pont Travel Award Report Dick Honeyman 146
Jerilderie Shire Council
3.00 Afternoon Tea
Chairman
Alan Bushby, Upper Hunter Noxious Weeds Authority
3.30 Roadside Vegetation Management Carolyn Woods, NSW 154
Roadside Environment
Committee
4.00 Roadside Vegetation Management Using Jim Morrison 155
Consol Lovegrass Leeton Shire Council
4.20 Using the Media to Advantage Robyn Yeo, NSW Agriculture | 159
4.40 Conference Closing Address John Fisher, NSW Agriculture
5.00

7.00

Conference Dinner

Chairman: Bob Trounce
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WEED MANAGEMENT - GENERALISATIONS FOR THE NEX'T
DECADE

Richard Groves

CSIRO Plant Industry & CRC for Weed Management Studies
GPO Box 1600

Canberra, ACT 2601

- INTRODUCTION

In this contribution I wish to highlight some generalisations for weed management that I
believe will become more important in the next decade. I come to these generalisations from
a background in research on the ecology and control of certain major crop and pasture weeds.
More recently, and within the CRC for Weed Management Systems, [ have been responsible
for initiating a research program on those weeds of natural ecosystems that we call
‘environmental weeds’. In what follows I shall draw examples from all three categories of
weeds as they oceur in southern Australia and use New South Wales examples wherever

possible.

[ shall consider firstly the results of a recently completed study of weed incursions to
Australia over the period 1971-1995. Weeds impact on the southern Australian community in
various ways - they may cause losses in crop or animal production or they may interfere in
some way with landscape values or human health, cte. Weeds may also ‘threaten’ the survival
of certain rare or endangered species and thereby be associated with loss of native plant and
animal biodiversity. In the second part of this contribution I shall present some examples of
these different impacts of weeds. Thirdly, 1 shall consider control methods applicable to
different categories of weeds and how they may have to change so that weed management will
be more effective towards the end of the next decade.

RECENT INCURSIONS OF WEEDS 1971-1995

In 1996, the CRC for Weed Management Systems secured a contract from the Australian
Quarantine Review Committee to report for the first time ever on weed incursions to Australia
as a whole over the last 25 years (1971-1995). At the same time, other successful tenderers
were doing a similar exercise for plant discases, insects and forest diseases. Whilst [Hosking
& Groves (these Proceedings) report specifically on the results relevant to some potential new
weeds in New South Wales, [ wish to present some resuits and the generalisations that follow
from the synthesis of the data the group were able to gather in the limited time available.
Before doing so, however, I wish to stress that the data refer not to number of plant
introductions (because that information is not available) but to the number of plant taxa
recorded in herbaria as naturalised species, 1.e. invasive species that have become established
and are reproducing naturally in the wild,

The most significant result is that of the 296 plant taxa recorded as naturalised over the last 25
years the rate of naturalisation increased between 1981 and 1995 compared with the 10-year
period between 1971 and 1981. When the same exercise was done previously for four
individual States the relationship between the number of species and date of first record was
linear for the last 100 years (Specht 1981). There is now some evidence to indicate a more-
than-linear increase, both nationally (Groves et al. 1996) and for Victoria (Carr 1993).
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Two other significant results that I wish to highlight from this recent report are:

1. The majority of recently naturalised taxa were introduced deliberately and legally. Sixty
five per cent of the total were introduced as ornamental plants for horticulture (see also
Dellow, these Proceedings). Whilst the number of seed contaminants was very low (2%),
they were often of species known to be major weeds outside Australia.

2. Very little information was available for the direct costs of these taxa and then only for a
few species likely to be weeds of cropping or pasture land. The majority of the species
naturalised are likely to be weeds of natural ecosystems, the environmental costs of which
are unknown and little studied.

From these results 1 conclude that the number of weedy plant species to be controlled will
continue to rise inexorably. Early identification of their presence is an important first step in
the control of this increasing number of plants entering and establishing in Australian
€cosystems.

WEED IMPACT

The usual way that weed impact is assessed is in terms of lost crop or animal production, In
fact, it has now become obligatory to submit a weed to some cost/benefit ratio for its control
before money for research will be made available by some funding agencies. It is more
difficult to assess the impact of a weed such as Pellitory (Parietaria judaiaca), which can
cause asthma to inhabitants of Sydney suburbs, or such as Parthenium (P. hysterophorus) that
can cause dermatitis to adult males in New South Wales and Queensland.

Both are examples of weeds umpacting on human health and it is difficult in these cases to
determine real costs in dollar terms. Even more difficult is the case of a weed such as Bitou
bush (Chrysanthemoides monilifera subsp. rotundata) on the coast of New South Wales at,
say, Eurobodalla National Park, near Moruya. How much do such weeds cost the
community and how do we calculate such costs?

We usually know how much is spent on herbicides and their application. These are the direct
costs of weed control. In the case of Serrated tussock (Nassella trichotoma), economists may
also be able to assess the cost of lost production, for instance, by sheep having to graze
invaded pastures on the tablelands (see, e.g. Vere ef ol 1993). The total cost of Serrated
tussock is thus some estimate of both direct and indirect costs.

Using such methodologies for a range of crop and pasture weeds, the total cost of such weeds
to the Australian economy was assessed in 1987 to be about $2750 million (Combellack
1987); ten years later it is probably about $3500 million - a very substantial impact.

The above estimate of the total cost of weeds to the Australian economy did not take into
account the cost of environmental weeds, however. That situation arises because of the
difficulty of arriving at a dollar estimate for the impact of invasive plants on the biodiversity
of native fauna and flora. Any economic analysis of the cost of weeds must consider benefits
as well as costs; for instance, a benefit of Bitou bush is that it successfully reduces wind
erosion of beach sand, a benefit which was recognised early in the history of its (accidental)
introduction from South Africa to the New South Wales coast near Newcastle.
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A direct cost of Bitou bush is the price of 2 g/L of glyphosate applied aerially at 2-yearly
intervals from a helicopter to many coastal areas, including National Park areas such as at

Furobodalla.

A further direct cost of Bitou bush is the contribution made by the NSW National Parks &
Wildlife Service over the last 7 years to the total cost of the ANZECC research program
(based in Cape Town, South Africa and at two centres in south-eastern Australia, viz.
Frankston, Victoria and at Tamworth) on biological control of both Bitou bush and Boneseed

. by insects and fungi.

What native plant species are at risk from Bitou bush and how do we value them? As
environmental weeds become increasingly recognised in the overall impact of weeds, we shall
need to know more about their effects on native species and even, I suggest, what the indirect
economic costs of these effects may be. I am assured by some resource economists that this is
not an impossible task. Certainly, within the CRC for Weed Management Systems we have
recently begun such a project. We cannot ignore the subject any longer!

In this contribution I wish to comment on three aspects of the biological impact of
environmental weeds, aspects of weed impact also not very well known or researched.
Environmental weeds can affect species numbers, species abundance and/or ecosystem
function. From a recent analysis of data on rare and threatened plant species in Australia
(Leigh & Briggs 1992), we know that 4 of the 83 plants that are presumed extinct have
become so primarily because of the impact from weeds over the last 200 years. Of the past
threats to native plant species numbers, weed impact is thought to have endangered a further
12 native plant species. And of the present and future threats to native plant biodiversity,
weed impact is one of the major ones for a further 57 species. For this reason alone, weed
impact becomes a subject wortby of increased research attention.

For an example of the abundance of a native plant being directly influenced by a weed I
choosc a South Australian example. It concerns Bridal creeper (Asparagus asparagoides) and
numbers of an orchid Pterostylis arenicola. In a Nature Reserve south of Tailem Bend, which
was set aside to conserve a limited population of the orchid species, Bridal creeper cover was
decreased by weeding. Orchid numbers went up as a result of removing the weed impact
(Sorenson & Jusaitis 1995). Both the weed and orchid have the same seasonal pattern of
development in that both have perennial underground reserves from which, in autumn, new
shoots arise. In the case of the orchid, the leaves remain as a rosette at the ground surface
whilst the shoot of Bridal creeper is more vigorous and climbs up whatever it can - in this case
mainly shoots of Murray Pine (Callitris sp.) - and thereby shades the orchid. Both species
flower in spring and then die back. Probably because of this similar growth rhythm the Bridal
creeper shoot and tuber outcompete the orchid rosette and tuber; hence numbers of the orchid
are reduced over time and the species is thereby endangered. Rarely, I suspect, is the
relationship between weed and abundance of a native plant species so direct. My example
shows one mechanism by which abundance of a native plant species is specifically impacted
by weed competition.

A third way in which weeds impact native plant and animal biodiversity is by the weed
modifying ecosystem function in some way. For instance, the nitrogen-fixing leguminous
shrub Broom (Cytisus scoparius) is in such high numbers in parts of Barrington Tops
National Park that soil nitrate Ievels must be higher, at least seasonally, than the same soil
under Poa tussock grass and the occasional Acacia plant. Whilst the eucalypt forest at
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Barrington Tops may not be burnt very frequently, at other sites where Broom is in similarly
high numbers, such as the Central Highlands of Victoria and the Adelaide Hills, a more
frequent fire regime coupled with raised soil nitrogen levels may mean an increased potential
for introduced annual grasses to replace perennial shrubs in the understorey and thus for long-
term floristic change to occur.

In summary, economic analyses of the impact of agricultural and pastoral weeds are
increasing in number and degree of refinement, but similar instances for analyses of the
indirect costs of many environmental weeds are almost non-existent, despite some evidence
for this group of weeds having an impact on native species biodiversity. In the next decade,
this situation must change if we are to better manage Australia’s natural ecosystems, as well
as its cropping and pastoral lands.

WEED MANAGEMENT

Traditional systems for reducing weed impact have relied on cultivation of crop lands and
rotations for pasture-cropping land. The former system of continuous cuitivation was
disastrous for crop weeds such as Skeleton weed (Chondrilla juncea). Weeds such as the
Silver grasses (Vulpia spp.) have increased dramatically in response to a change in cultivation
methods as in minimum tillage systems. Changes in cultivation systems can induce changes
in the weed flora and be both positive or negative, depending on the particlar weed species. In
this section [ shall discuss management of Skeleton weed populations in crops further.

Incorporation of a pasture phase in the cropping cycle reduced the impact of Skeleton weed in
regions such as the Riverina, and especially if the pasture phase was dominated by
Subterranean clover (Trifolium subterrancum) for a period as long as 4 years (Moore &
Robertson 1964). In cropping regions such as the Mallee with lower annual rainfall and
alkaline soils, this management system was less feasible and the weed problem remained.
The development of modern herbicides has greatly helped control of many crop weeds but
chemical control was of little use in reducing numbers of Skeleton weed, though it did enable
grain harvesting. More or less as a last resort, biological control of Skeleton weed was
initiated in the late 60s. Whilst the effects of the Skeleton weed rust (Puccinia chondrillina)
has been successful in controlling the previously widespread genotype of the weed, the other
two genotypes have subsequently spread and become a problem in some areas. Releases of
two other strains of the same rust against one of the other genotypes of Skeleton weed may
help to further limit weed impact, but so far we have been unable to find any natural enemies
in Mediterranean Europe effective against the third genotype of the weed.

I have chosen the example of skeleton weed in crops because it shows that integration of a
pasture phase with cropping reduced weed impact and the effectiveness of a biological agent
was increased, at least in the short term, in this system. The interaction between herbicide
application and effectiveness of the biological control agent was never explored, but certainly
strategic use of herbicides was part of the overall management system. My example of
Skeleton weed provides some evidence for greater effectiveness of weed control when the
different control methods were integrated in a system. The development by some weeds, and
especially by annual grasses, of resistance to certain herbicides used in cropping, has also
highlighted the need to develop integrated systems using all available methods of control but
in this case with less reliance on a particular group of herbicides.
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In the next decade, more instances of herbicide resistance will undoubtedly arise in other
groups of weeds and management systems for a diversity of crops, not just cereals, will have
o take account of this comparatively recent development. Whether the incorporation of
herbicide resistant genes into the genome of certain crop plants will alleviate this increasingly
serious situation remains to be seen, even if permission is granted for their field release. My
personal belief is that such genetic modification will at best provide only a panacea in the
short term but that it may create agronomic and ecological problems in the longer term I hope
I can be proved wrong!

In this section I have concentrated so far on cropping systems and the evolution of a more-or-
less integrated system of management for Skeleton weed. But my theme is also applicable |
believe to weeds of pasture and to environmental weeds, as well. In the case of pasture weeds
such as the thistles, we know that herbicides have a role to play in control, as does pasture
management, especially in the critical late autumn-early winter period. The success to date of
some natural enemies in reducing seeding of some thistle species also provides a basis for
optimism for long-term control of some thistles. But if perennial grasses cannot be
established and managed more effectively, especially over the late summer-early autumn
period of thistle seedling establishment, thistle seeds will remain dormant in the soil and
thistles in pasture will never be fully controlled. Resowing of thistle-invaded land by
perennial grasses together with careful management for vegetative cover over the autumn are
key aspects of an overall management system for thistles.

The theme of integrated control of weeds and a greater role for revegetation using perennial
species in pasture systems has its analogy in natural ecosystems in the deliberate promotion of
native species at the same time as control of environmental weeds begins to happen, by
whatever means. As part of an ANZECC-funded project, the biological control of Bitou bush
in New South Wales, and particularly on the north coast, is beginning to happen. We know
something of the controlling effects of glyphosate application to Bitou bush in coastal
vegetation (Toth ef al. 1996). But until we know more about the biology of the dominant
native herbs, shrubs and trees and apply that knowledge to enhance their competitiveness in
the community, control of Bitou bush may well lead to enhanced weediness of Milkwort
(Polygala myrtifolia) or some other environmental weed. To avoid such a situation
developing, we in the CRC for Weed Management Systems have begun a project at
Eurobodalla National Park wherin we investigate the effects, after herbicide application, of
fire, hand-pulling, the Bitou tip moth (Comostolopsis germana) and the deliberate re-seeding
of some dominant native species. Application of results of such investigations should prevent
either re-invasion of coastal vegetation by Bitou bush or the invasion by other equally-
undestrable environmental weeds; such weeds include Milkwort or even the native species
Pittosporum undulatum which is not indigenous to the coastal plant communities in which
Bitou bush now occurs.

‘TAKE-HOME’ MESSAGES

1. New species of plants are becoming naturalised in Australia and possibly at an increasing
rate. Some of these species have the potential to become weeds in crops, pastures and/or
natural ecosystems. Most recent incursions are still only locally established.

If you see a ‘new’ plant in your area, collect it, press it and send it to a herbarium or an
expert for identification. Don’t wait until the species has spread widely because that
oversight may rule out the chance for eradication - either locally or nationally. The direct
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cost of eradication at this early stage may be trivial compared with later direct and indirect
costs of control on a regional or national scale.

2. Weed impact consists of direct costs to land managers in reduced prices for plant and
animal produects. Indirect costs of weeds are more difficult to determine. One such indirect
impact of weeds, especially of so-called environmental weeds, is that on native plant and
animal biodiversity. A cost/benefit analysis of weed impact is becoming more common
before a control program will be funded.

Be sympathetic to the need for an economic approach to weed impact but also realise that for
control of environmental weeds the indirect ‘costs’ of weed impact on biodiversity will
become increasingly important in the next decade. Such a shift in research thinking may
require you to change the way you have come to regard the effects of weeds.

3. Inereasingly, weeds in crops arc being managed as part of an overall weed management
system. The further development of herbicide resistance in some weeds will accelerate
adoption of an integrated approach, not just to control of crop weeds, but also to major
weeds of pasture and natural ecosystems.

Do not rely solely on herbicide application or biological control or even, in the next decade,
the development of herbicide-resistant crop and pasture plants to manage weeds in your
region or ecosystem. Long-term management of populations of major weeds will depend
increasingly on the integration of all available methods of control, including revegetation,
into weed management systems. You will be managing the total plant community and not just
populations of individual weeds.
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THE IMPORTANCE OF NOXIOUS WEED CONTROL PROGRAMS
FOR AGRICULTURAL INDUSTRIES

Helen Scott-Orr
Chief, Animal Industries
NSW Agriculture, Orange

PREFACE

Weeds are a huge environmental and economic burden on New South Wales costing
$600million a year in control and lost production. Few sectors of agriculture are not affected

by weeds.

Some examples of the impact of weeds are easy to sce. Blackberry and gorse encroach on
grazing and forestry lands. Others are costly but often go unnoticed. Trace amounts of toxic
plants like heliotrope, inadvertently harvested with in grain, reduce growth rates and over
time, kill intensive livestock such as poultry and pigs. Seed-heads of spiny burr grass
increase the shive fault of wool, penetrate of skin causing health problems for livestock, and
may double the cost of shearing.  Alligator weed and water hyacinth block waterways,
increase water loss from storages and increase the cost of water for agriculture.

The impact of weeds includes secondary effects such as the use of atrazine which can find its
way into the watertable, and cultivation which leads to breakdown of soil structure and

increased erosion.

Some new impacts of weeds are even less obvious. For instance under quality assurance
programs, producers must declare when they use agricultural chemicals in production.
Industries such as viticulture now have a well developed system of quality control and are
moving to non-chemical management especially when marketing wines to Europe. Buyers of
quality assured products do not differentiate between metsulfuron, dieldrin and chlorpyrifos -
they are all chemicals.

This places new challenges on weed contro]l authorities. When planning weed control
programs, we must be aware that we could damage the industry we are trying to protect by
imposing policies without consultation with industry.

Government recognises weeds as a major issue. The New South Wales Weeds Strategy
released by the Minister for Agriculture in August, provides the frame work for coordmation
of the effort on weeds. Currently 114 weeds are declared in NSW and the State provides $6
million in grants for noxious weed control. Over 300 weed officers are employed by local
control authorities 1o coordinate weed control and carry out weed control on council lands and
roads. The skills of weeds officers are the key to success. The Biennial Noxious Weeds
Conference is one way the State supports local control authorities.
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STRATEGIES AND PLANNING FOR WEED CONTROL

Richard J Carter

State Weed Control Coordinator
NSW Agriculture, Orange
carterr@agric.nsw.gov.au

02 63913771 £x 02 63913740

- INTRODUCTION

Noxious weed control programs have a long history in Australia. The success of noxious weed
programs are difficult to demonstrate, yet they do have popular support. Although no studies
report on this in NSW, In a survey in Western Australia, the Agricultural Protection Board
was well regarded by 80% of farmers. In dollar terms Western Australian farmers were
willing to pay about $1500 per year for the service APB 1988). The NSW noxious weeds
program cost about $220 per farm , including about $100 per farm provided by the State
government through grants to local control authorities.

The aim of this paper is to convince you that to provide effective weed control programs we
must take a strategic approach, plan our activities and demonstrate our successes.

The 8" Biennial Noxious Weeds Conference at Goulburn in 1995 included several papers on
the strategic approach to weed control. What is new and different two years later?

e  We have a weed strategy for NSW, with extra funding (20% increase)

We have a national weeds strategy.

NSW agriculture appointed me to coordinate the delivery of weed control.

We have a process in place to address new weeds nationally

We have a new scheme for restricting entry of potential new weed

We have implementing a planning process in conjunction with all changes to the

proclamation of noxious weeds '

¢ We have initiated the RWAP program based on project plans with funding on a
competitive basis.

Despite all this we still have some problems. We cannot demonstrate successful noxious
weed control. Most expenditure is on widespread weeds, and I am not sure that we have in
place a mechanism to find new weeds.

Table 1 shows the expenditure on noxious weeds by local control authorities. The contribution
in NSW by local and State governments is comparable to that of other Australian states (See
table 2),
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Table 1. Expenditure on noxious weeds in NSW by local control authoritics.

Noxious Weed Annual Average Expenditure by local control
authorities 1990-1996

blackberry 748575
Serrated tussock John’s wort 742781
African boxthorn 403193
Bathurst burr 383187
johnson grass 289519
galvanised burr 258932
Paterson’s curse etc 238535
giant Parramatta grass 216223
horehound 172429
spiny burr grass 169472
water hyacinth 161391
noogoora burr 157011
parthenium 42506
dodder 42172
horsetail 46
bitou bush 14857
hudwigia 1097

Table 2. Expenditure by State and local government on noxious weed control -
comparison between States ~ and with gross value of agricultural production.

State | Expenditure on Gross Value of Expenditure as
Noxious Weeds (local | Agricultural percentage of
and state) $Million Production $Million | resource value

NSW 14 7000 0.2

SA 4% 2000 0.2

WA 16 * 2700 0.6

QLD 13 * 4600 0.3

*includes other pests excludes control on roads

In NSW we have a long history of coordinated weed control. In the past few years we have
seen some changes. The infrastructure was established over a long time. The responsibilities
were generally established in 1919 by the Local Government Act. The local council was
responsible for noxious weed control on roads and council land, and landowners were made
responsible on privately owed land. Noxious Weeds Act 1993 continues this framework. The
establishment of weed control county councils and employment of specialist weed officers has
ensured we have the infrastructure to coordinate control.

During that time we have shifted from and emphasis on weeds of grazing land reflecting the
dominant land use at the time. As land use shifted to cropping weeds that affect crops were
included. We now have weeds of urban arcas and the natural environment included. During
that time however programs have been reactive rather then proactive. For instance Nodding
thistle was first found in 1950 yet is was only declared in 1964. It took a further 20 years
before it was proclaimed over most of its potential range in NSW, by which time it was
already widespread (Medd, 1987).
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Systems Approach

The system has unfortunately developed so that the emphasis is on enforced control. This
approach fails to recognise some key features about plant communities. A one off treatment
such as herbicide spray is rarely successful. Legislative approaches cannot define a
complicated management change, where timing of each part of the process is critical.

Figure 1 demonstrates why we need a systems approach. If we start off with a weed affected

system , we do control work, we end up with a system with less of the weed. The next stage
may be a second weed moves in and we have a less desirable system, or we may move to an
improved system, or we may need further inputs to reach an improved system (eg pasture
seed; fertiliser; revegetation).

Before Control Activity

17\/1 Wi :’Vl Control Activity * * *
— § Cost - * Wl *
a. W1 * W1 - # %
/ +
Pasture Other Weeds
Improvement/ Invade
Revegetatig
$ Cos
W2 W2 W2
c. g I\)m 113 d w2 W1 W2
p p p w2 w2 W2

After Control activity

Figure 1

To overcome an initial weed problem (a) a control activity initially reduces the weed
population (b). The final result of weed control activities (c or d) depends on the presence of
suitable species (P) to replace the weed controlled (W1) . If suitable replacement pasture or
other species are not introduced other weed species (W2) may result in worse weed problems
(d) (Figure adapted from one by El Bruzeze pers Comm 1997)

The structure in place is ad hoc, it fails to identify new weeds early and does not address the
problem of more weed control programs without more resources. The system is audited in a
financial basis but is not audited on a State benefit basis.

The strategic approach allows us to target resources to highest priority areas; and demonstrate
results not just in financial terms, but on effect of programs on weed spread. It also ensures we
target the right weeds.

We have introduced two initiatives to assist local control authoritics to use a strategic
approach. The Regional Weed Action Program and Weed Control Plans.
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Regional Weed Aetion Program

The Regional Weed Action Program is a new initiative to ensure that we can demonstrate to
the Government that our programs are effective. The initiative initially funded by a $0.5
million grant, is for projects developed by local control authorities and regional committees
that address regional, State or National priorities.

Projects funded under the program must be innovative, and are allocated on a competitive
basis. To ensure regional priorities are addressed regional advisory committees, where they
exist, have the opportunity to set priorities for projects from the region.

To obtain funding under the program projects must have clear achievable milestones. The
milestones need to be objective, realistic and time bound.

Weed Control Plans

Weed Control Plans are under development for most weeds which are considered a major
priority for the State. l.ocal plans are currently under development by many local control
authorities. In some cases the only local plans developed are when a change to the noxious
weed list is sought. In some cases regional plans are under development. For example
Serrated tussock in the Southern Tablelands, and alligator weed in the Hawkesbury Nepean
Catchment.

These plans include contributions from local control authorities and the State, We expect that,
over time, a plan will exist for any weed control program implemented under the Noxious
Weeds Acl.

An integral part of the weed plans is the action plan. The action plan i1s comprehensive. A
local contro} authority may implement most of an action plan without reference to the Act.
For instance extension programs and coordination of control work .are easily implemented.
Many plans do require a provision of the Noxious weeds Act. For instance in the parthenium
weed plan, a major barrier to achieving of the aim of eradication of all infestations within 5
years of discovery is the need to retreat infested areas prior to seed set. Obviously the lca
needs the power to inspect the property and to require the landowner to treat any plant found..

The budget part of a weed plan needs to include all costs and benefits. For instance if we use
enforcement provisions of the Aet we must include the cost to the landowners who would not
chose to control the weed if the provision was not in force, as well as the obvious costs of
administering the provisions and control work on council land and roads.

Noxious weed declaration does not indicate a level of priority for a weed control program. A
declaration is no more than a method of meeting a plans aim.

Table 3 shows some plans the are underdevelopment in New South Wales.
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Table 3. NSW Agriculture weed management plans.

Plan level Initiated by Benefits Example

National NSW Ag; AWC; Siam weed; Striga spp.
other

State plans NSW Ag National/state parthenium weed;

alligator weed.
Regional plans NSW Ag, regional Regional/State  Southern Tablelands

advisory committee serrated tussock
management plan
Local plans. Local control Local/Regional  blackberry; wandering
authorities dew

Which Program Should We Fund?

Ultimately a decision is needed as to which programs the government should fund. If
traditional economic approaches are taken, the emphasis will go to programs which are low
cost and have a major effect. Programs to protect agriculture will tend to have priority due to
the relative ease of establishing the economic impact of a weed on a farming system.
Valuation is much more difficult when we consider weeds of natural ecosystems.

Dane Panetta (1996) summarised the stages of weed invasion and suggested appropriate
action and constrains (see table 4). For weeds of natural ecosystems the manager must
consider the trade-off between the conservation value of the land and the effort needed to
conserve it. For areas which are degraded and of lower conservation value it may not be worth
protecting from invasion by noxious weeds. By contrast where an area has a high conservation
value it may warrant protection activity at a greater level than is expected of other land.

Other Reasons To Support a Strategic Approach

To ensure that we can maintain restrictions of imports of weedy plants and produce,
machinery etc that may contain weeds we must take a strategic approach. Under the PSS
agreement under the Uruguay round of GATT we must demonstrate that we have programs in
place to look for weeds etc before we can impose restrictions on imports, The system in place
currently does not allow us to demonstrate that we are surveying and checking within
Australia to the same level that we are imposing on our trading partners.

We also have international obligations. Exiracts from the International Convention on
Biological Diversity include a requirement for Australia to:

Develop national strategies, plans or programs for the conservation and sustainable use of
biological diversity or adapt for this purpose existing strategies, plans or programs which
shall reflect, inter alia, the measures set out in this Convention relevant to the Contracting
party concerned; and

Integrate, as far as possible and as appropriate, the conservation and sustainable use of
biological diversity into relevant sectoral or cross-sectoral plans, programs and policies
(Article 6).
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Prevent the introduction of , control or eradicate those alien species which threaten

ecosystems, habitats or species, (Article 8)
Integrate consideration of the conservation and sustainable use of biological resources
into national decision-making (Article 10)

All Australian states and the Commonwealth have agreed to the International Convention on
Biological Diversity. This obliges NSW to develop plans control or eradicate alien species
which threaten ecosystems or species.

Table 4. Stages of weed invasion, appropriate actions and management constrains.

Invasion milestone Management action Constraints

Colonisation Reduction of Effectiveness of “community
invasibility management”
Management of Nature of vector

dispersal vectors
Maintenance of buffer Cooperation of neighbours

zZones

Eradication Detection
Reproductive maturity FEradication Detection

Duration of juvenile period

Seed bank Eradication Rate of seed bank decline
development
Structural change Targeted weed control Off target damage
(direct or indirect)

Assisted Attributes of indigenous spp.

recruitment/revegetation
Controlled disturbance ~ Regeneration requirements of
regimes indigenous species

[F.D Panetta and D W Lane (1996)

CONCLUSIONS

One of the outcomes from the planning process is that we will be able to fund the most
beneficial programs, irrespective of the method. Weed officers will need to look beyond the
Act. They will need to develop their extension skills, and planning skills. They will establish
field demonstrations; hold training days for council field staff; they will identify new weed
problems.

Local control authorities who are not happy with their adjoining council’s activities will
develop joint plans and seek funding from NWAC based on those plans. Councils will submit
proposals to remove the enforced control requirements from most weeds and suggest
innovative proposals for new proclamations.

We need to answer further questions:
1. Which weeds warrant inclusion on the noxious weeds list?

2. What criteria are used in that allocation of resources and imposition of restrictions under
the Noxious Weeds Act.
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3. How do we link between funding and results of weed control activities.

TAKE HOME MESSAGE

Government funding for weed control will continue provided we demonstrate success. To
demonstrate success we need to increase our strategic approach to weed control including
noxious weed control. In a competitive environment programs which use a strategic approach,
. are well planned and incorporate a balance of methods are most likely to obtain government

assistance.
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Example Action Plan- Parthenium

Objective: Detect all new incursions of parthenium ‘weed -~ - -

Barrier: Farming community and

public do not recognise parthenium weed

Action

Who

Milestone

Develop TV ad and show on
prime time during summer in
target area

NSW Agriculture

1. Ad compieted by Dec 1996
2. Ad shown for 3 weeks over
summer 1996-97

Develop caravan display and tour
rural shows in target area

NSW Agriculture to develop
display

Regional advisory committee to
arrange schedule

LCAs to attend display in local
area

1. Display developed
2. Display exhibited at 12 shows
and 2 fieid days

Barrier: Landowners do not notify local control authority when a plant is suspected

Action

Who

Milestone

Publicity program

NSWAg

1.Publicity covered by radio and
rural print media in target area by
November 1996

Visits to farm properties,
machinery dealers, seed and
grain merchants, machinery fietd
day sites and parking bays in
target area to draw attention to
the problem and conduct survey

LCA weed officers

1. 20% of farms who have not
reported parthenium weed in
target area visited once during
period January to May.

2. 100% of agricultural machinery
dealer yards, seed and grain
merchants, machinery field day
sites and parking bays inspected
during period January to May.

Require landowners to notify tocal |
centrol authority when parthenium
weed is found (Section 15)

NSWAg

1.Declaration requiring notification
in place by Jan 1997

Barrier: New outbreaks often occur on public lands and roads

Action

Who

Milesfone

All highways and shire roads
inspected once in period April to
May

LCA Weed officer

All Roads inspected by May

Contingencies:

Action

Large outbreak found, over several properties

treatment

properties

Apply to treasury for exira funds to afiow for initial

Amend Act to allow for local quarantine of affected

or fait to follow-up old records

Local control authorities fail to report new outbreaks

Withhold grant funds from LCA’s
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AN APPRAISAL SYSTEM FOR LOCAL CONTROL AUTHORITIES
Expectations for LCAs and NSW Agriculture

John Fisher
Program Leader (Weeds)
NSW Agriculture, Orange

ABSTRACT

The New South Wales Government has provided $6 million to local and county councils
(Local Control Authorities) as grants to help with noxious weed management. An outcome of
the recent developiment of the NSW Noxious Weeds Strategy was the need to make some sort
of appraisal of activities of Local Control Authorities (LCAs) to ensure whether these grants
are well spent, and whether LCAs are performing functions and responsibilities under the
Noxious Weeds Act. Such an appraisal would also establish a basis to help improve the
operations of LCAs,

A formal appraisal system has been developed by weed management staff of NSW
Agriculture. The appraisal is in the form of a desk top audit where LCA staff involved in
noxious weed management operations (officers and their supervisors), and possibly the
chairman of your weeds commitiee, discuss a series of questions with two staff from NSW
Agriculture. Two, out of a pilot run of six, Local Control Authorities have completed

appraisals.

For T.ocal Control Authorities outcomes will include a report on how your Local Control
Authority compares to others. This, of course, will demonstrate where you lead with weed
management, where you have taken an alternative approach, or perhaps where you need to
improve. In situations where a number of LCAs need to improve on an issue, NSW
Agriculture may be able to develop programs to address any problems strategically.

Most councils are now familiar with appraisal systems, benchmarking and audits. Our
appraisal system for LCAs is initially being developed for analysis of your work processes. In
time, appraisals could be reviewing how you compare to set benchmarks and whether you
have reached particular weed management goals.

The results of the pilot appraisals will be reviewed in November and any required changes to
the system will be made. After this, all LCAs will be examined sequentially.

Noxious Weeds staff of NSW Agriculture and the Noxious Weeds Advisory Committee are
committed to the appraisal process. We see that such a formal appraisal need not be seen to be
intimidating to LCAs, but more be considered as part of their own assessment and
development process. We look forward to your support with this.
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PARTHENIUM WEED UPDATE

A Review of Parthenium Weed Outbreaks in New South Wales

Philip J. Blackmore

Noxious Plants Advisory Officer
NSW Agriculture
TAMWORTH

BACKGROUND

Parthenium Weed was probably first introduced to Australia during World War II by
contaminated military equipment imported from the USA. The infestation was discovered in
1955, ten years after the end of the war, at Toogoolawah in the Brisbane Valley on the site of
a wartime American airfield. This infestation was subsequently determined to be a different
bio-type to the later introduction in Central Queensiand (Navie et. al., 1996) and did not
spread widely from the outbreak site.

A second introduction of Parthenium Weed occurred in 1958 in contaminated Buffel Grass
seed imported from Texas in the USA (Haseler, 1976). The outbreak occurred in Central
Queensland between Clermont and Belyando Crossing. However the outbreak was not
discovered until 1964 and not appreciated as a significant threat until Spring 1973 when large
numbers of plants emerged along roadsides in the area following good rains (Parsons and
Cuthbertson, 1992). It is believed that widespread clearing in Central Queensland, promoted
by the Brigalow Scheme, and in particular the unregulated movement of heavy machinery
exacerbated the alarming rate of spread of Parthenium Weed during and after this period.

Parthenium Weed was first detected in New South Wales on st April 1982. The outbreak
consisted of one plant growing on the roadside of the Newell Highway approximately 37 km
north of Narrabri and was discovered by Mr Ron Baker, the Chief Weeds Officer of Narrabri
Shire. Two weeks later a single plant was found growing beside the Newell Highway 75 km
north of Moree. A number of other plants were found that season on both roadsides and
private agricultural land, including an outbreak of 250 plants growing along Swifts Road, a
boundary between Moree Plains Shire and Yallaroi Shire (North West Weeds County
Council). The Swifts Road outbreak was adjacent to Oaklea, a property in Moree Plains Shire,
approximately 85 km north east of Moree. In  July 1983 approximately 1000 Heectares of
Oaklea and Karuah, an adjoining property under the same ownership were found to be
infested by scattered plants of Parthenium, with 3 Hectares around a machinery shed heavily
infested. This outbreak fully demonstrated the threat to New South Wales posed by
Parthenium Weed.

Nature of Qutbreaks

An outbreak may range from a single plant growing on a roadside through to a very large
number of plants growing on farming fand which were reasonably presumed to have been
introduced by the same source and which may require many years of surveillance and contro}
to eradicate. To date there have been 442 reported outbreaks of Parthenium Weed in NSW.
This number may in fact be smaller as it is impossible to know whether plants found along a
stretch of main road over a period of weeks stem from the same cause or not.
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A breakdown of the NSW outbreaks may be shown in the following table.

Location of Qutbreak Number of Percentage
Outbreaks of Total

Privately Owned Agricultural Land 39 8.8%
Feedmills and Silos 3 0.67%
Feedlots 3 0.67%
Machinery Yards 4 0.9%
Newell Highway Roadside 180 40.7%

All Other Roadsides 213 48%

Total 442 100%

The outbreaks on privately owned agricultural land were of a far more serious nature than
those on roadsides. The majority of roadside outbreaks consisted of not more than 5 plants.
This may be contrasted with two major outbreaks on private property. At Mundry, west of
Gunnedah, more than 5788 plants were found over a five year period. This outbreak was
notified and was caused by contaminated Purple Pigeon Grass seed. At Oaklea, plants are still
being found 14 years after the outbreak was discovered. The initial introduction of Parthenium
seed may have taken place 5 years before that discovery. Seed at Oaklea was also buried by
cultivation. It has since been estimated that the half life of buried Parthenium Weed seed is at
least six years, (S. Navie pers. comm., 1997).

This means that buried seed may continue to emerge for up to fifteen years.
Source of Outbreaks

The source of most roadside outbreaks of Parthenium Weed is open to speculation but was
most probably a combination of factors including seed blown from vehicles which had come
from Qld including headers, contaminated soi} falling from earthmoving machinery from QId
and contaminated grain from Qld spilling from trucks.

The source of most outbreaks on privately owned land was much better known. The majority
of outbreaks on all private Jand in NSW has been atiributed to header harvesters, (27 known
outbreaks). Contaminated sunflower hulls from Gwydir Valley Oilseeds were also major
source, (8 outbreaks). Gwydir Valley Oilseeds has since changed hands and this problem no
longer occurs. Other sources have included contaminated pasture seed from Qld (1), sheep (1)
and contaminated grain from Qld (3).

Recent Qutbreaks
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In 1996 there were a relatively small number of roadside outbreaks, mainly occurring in
Moree Plains Shire. There were however a number of significant outbreaks on private land.
These included two outbreaks in machinery yards at Gilgandra and at Quirindi; five outbreaks
on farming land in Moree Plains Shire near Mungindi, which were thought to have been
caused by two headers working independently and one outbreak on grazing country near
Tenterfield which has been atiributed to contaminated sunflower hulls from Gwydir Valley
Oilseeds.

In 1997 there has again been a relatively small number of outbreaks, almost all of which have
occurred on roadsides, the majority being in Moree Plains Shire. There has also been one
roadside outbreak in Bogan Shire and Brewarrina Shire, (Castlereagh-Macquarie County
Council). The only private property outbreak to occur in 1997 was in Moree Plains Shire. The
location was a small property of about 40 Ha approximately 5 km east of Moree adjoining the
Gwydir Highway. The outbreak was reported by a tenant of one of the two houses on the
property after having seen the Parthenium Weed display at the Moree Agricultural Traders
Exhibition.

The outbreak was thought to be at least three years old and has been attributed to header
harvesters. The owner of the property had been a harvesting contractor. However he sold his
equipment and left the industry three years ago. The tenant said that the headers had been
parked in an area where the parthenium plants were found to be most prolific. The number of
plants associated with the outbreak has been estimated at 1000,

In June 1997 a major outbreak was discovered south of Gatton in southern Queensland. The
outbreak covered 160 Ha of steep basalt country that was also heavily infested in parts with
lantana. Three adjoining holdings were affected. The outbreak was thought to be five years
old and the introduction has been attributed to a bulldozer. The Queensland Dept of Natural
Resources has taken significant steps to contain the outbreak however they have not
comumitted any funds, beyond supervision costs, to the control of the infestation despite the
limited financial means of the affccted landholders.

NSW can successfully fight the Parthenium Weed invasion as long as southern Queensiand
remains relatively free from infestation. However it is anticipated that Parthenium Weed may
become endemic to southern Queensland within twenty years but it is hoped that the
biological control program will have reduced the vigour of the species by that time (R.
McFadyen, pers. comm.. 1997). The Gatton outbreak is not in itself an immediate threat to
NSW. However should Parthenium Weed be permitted to become endemic to southern
Queensland before the bio-control program has been demonstrated to be successful, the threat
to NSW may be dire.

Trends

To determine any trends of Parthenium Weed incidence in NSW it is useful to examine
information from outbreaks in two northern shires, Moree Plains and Narrabri. Both these
shires are transected by the Newell Highway. Moree Plains Shire abuts the Queensland border
and has recorded the largest number of Parthenium Weed outbreaks of all local government
arcas in NSW. Narrabri Shire adjoins the southern border of Moree Plains Shire.

The number of outbreaks in these two shires may be demonstrated by the following chart.
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Parthenium Weed Outbreaks

1982-1997
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It is apparent that the number of outbreaks has been declining since 1990. This could be due
to enhanced border crossing procedures for harvesting machinery and the imposition of new
procedures for the handling of sunflower seed and hulls from central Queensland at Gwydir
Valley Oilseeds, Moree. However it should be noted that the large number of outbreaks in
1989 coincided with the most recent period of wet summer conditions and the consequent

bumper sorghum crop in central Queensland.

The following two charts show the number of plants of Parthenium Weed which were
associated with outbreaks in Moree Plains Shire and Narrabri Shire from 1982 to 1997,

e Note that the Moree Plains chart does not include the outbreak at Qaklea in 1983 which
may have contained more than 10 000 plants.
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The above two figures leave little doubt as to the source of Parthenium Weed outbreaks in
NSW. The figures also demonstrate the apparent decline in the amount of Parthenium Weed
seed being introduced to NSW from Qld since 1990 and also the consequences of a failure to
detect an outbreak for a number of years.

There has been some debate in NSW as to whether the majority of roadside outbreaks have
been caused by Parthenium seed spilling from grain trucks or by seed falling from headers.
This dispute cannot be decided until the next major sorghum harvest in central Queensland
~with the consequent significant movement of grain, which may be contaminated with
Parthenium Weed sced, from Qld to NSW,

SUMMARY AND TAKE HOME MESSAGES

e Parthentum Weed continues to be one of the most significant weed threats to agriculture
and human health in NSW. Ensure your Council is fully aware of the threat posed by
Parthenium Weed.

¢ The number of outbreaks is currently in decline but the reasons for this remain unclear.

e Viable Parthenium Weed seed may continue to emerge for up to 15 years after being
buried, Prevent seed from being buried as far as is possible. Use appropriate wording in
Section 18 Notices and advise engineering staff.

e Maintain good community awareness of Parthenium Weed. If you find a roadside plant,
run a field day. Use the Parthenium caravan at Shows etc. Keep the local press informed.

¢ Small outbreaks are much easier to eradicate than large ones. Encourage notification of
outbreaks by landholders. Consider use of penalty notices for failure to notify. Train
outdoor staff in Parthenium Weed identification. Thoroughly treat all outbreaks.

¢ Promote the practice of good farm quarantine to all landholders. Encourage grain growers
to use reputable harvesting contractors and to insist on a border inspection certificate if the
headers have been in Qld. Discourage the purchase of grain and hay from anyone with an
07 79XX XXXX telephone number.

¢ Maintain a thorough inspection program, particularly around feedmills, machinery yards
and feedlots.

* Maintain complete inspection records. You wont be around forever!

* Report all outbreaks to Weeds Branch, NSW Agricuiture.
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PARTHENIUM STUDY TOUR - APRIL 1997

Bryson Rees
Senior Weeds Officer
Wellington Shire Council, Wellington

After a round trip of approximately 4,200 kilometres into Queensland we all returned home
much the wiser on Parthenium and having seen plenty of plants at all stages of growth. Forty
two people from Councils, County Councils, Rural Land Boards and sponsor DuPont, whom
we thank for their support, attended the tour.

Having completed a day and a half on the bus, the first sightings of Parthenium came to our
attention on the Bauhinia Downs District Tuesday afternoon and there was plenty to see.
Before any sightings, staff of Moree Plains Shire Council gave us a presentation on their fight
to keep the weed out of NSW. From the Shire adjoining the Queensland Border this talk was
very informative and had everyone thinking about what was ahead of us over the next few

days.

After travelling through the Bauhinia Downs we arrived in Rolleston to pick up the Project
Officer of the Parthenium Action Group Inc., Scott Dearden. Scott spent the next two days
and nights with us. This proved a very beneficial move as Scott was there to answer many
questions and guide us through the tour. Having picked up Scott we drove some 200 metres
from the centre of Rolleston to a truck-stop for our first introduction to Parthenium and there

was plenty about.

Being an incorporated body, all had to sign the visitor's book, including the bus drivers who
both mixed well and learnt with the rest of us. Scott handed out his written information and
then introduced us to Parthenium and gave us a short talk followed by many questions from
us. We spent over an hour on site before making our way to Springsure.

Wednesday was a full day in the field with the morning made up of guest speakers talking to
us on many aspects of Parthenium and the problems. We visited "Mount Pleasant" with
Manager Ross Griesson talking on the problems on their property.

The next speaker was Scott Day, Noxious Weeds Officer Calliope Shire Council. This
Council is on the coast and with very little Parthenium they have adopted a heavy handed
approach, ie "clean it up now or we will do it and charge you".

Jim Wilmont, Lands Protection Officer from Central Region, then spoke. He covers the area
that has the most Parthenium infected areas and they tackle each infestation as they come

across 1t.

The final speaker was Alan Tomley from the Department of Natural Resources, Allan
Iletcher's Research Station and he spoke on Biological Control Agents. There are six Bio-
Control Agents but the two most successful are Zygogramma bicolorata (leaf eating beetle)
and the Partheniicola (Parthenium Rust). All speakers along with some ten {andholders from
the Local Landcare Group remained with us for Junch answering many more questions as well
as joining us in the field during the rest of the day which proved an added bonus to all.
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We then wvisited "Mount Panorama" to look at field evaluation of the effectiveness of the
Biological Control Agents. Scott Dearden explained to us the field site and what results have
been achieved. There certainly was no shortage of Parthenium either effected by Bio-Control
Agents or unaffected and this was the case for the full field part of the tour. Leaving "Mount
Panorama" we headed for Fred Ivan's block to check out his chemical control site.

Three main methods of chemical control are to use Atrazine and 2-4-D Amine 500 g/ or 2-4-
D Amine and Brush-off or straight Brush-off. As was continually being told to us the
Parthenium loves no competition. The general idea now is to use 2-4-D Amine and Brush-off
mix or just Brush-off. This way the grasses survive.

Now having left all three properties we were instructed by Scott Dearden to take the bus to the
Rolleston Parthenium wash down bay. The bus was cleaned inside and out. We returned to
Springsure following the bus wash down for the thankyou speeches and some small
presentations of thanks.

Thursday saw us head back to the Bauhinia Downs district for more field site inspections with
the main visit to Robin Sparke's property, "Wirranda", where we observed grazing and pasture
management to combat Parthenium. Robin's program has been so successful that we had to
go to his boundary fence to see the difference between his management program and the next
door neighbour who has flogged his country bare and now has a good coverage of
Parthenium.

As I said earlier, the inspection of "Wirranda" proved, as did "Mount Pleasant", that good
management of grazing and pasture can beat Parthenium on a property. The timing of the
study tour was good as the seasonal conditions had Parthenium growing well and we saw
plants from seedlings up to mature plants ready to drop thousands of seeds.

At the completion of the field trips I spoke to Moree Plains Council staff and asked them how
do they feel now about the situation with his reply being that we can beat it by keeping up our
program that we have in place, knowing now that Queensland are working and winning with
their programs.

With five long days of the tour, two in the field with Scott Dearden and some 250 minutes of
video to be edited by NSW Agriculture, we are now in a better position not only to identify
Parthenium but have the confidence to talk about the problems that can be caused by this
noxious weed of both States.

Upon leaving Isla Gorge the Project Officer had plenty of second hand boots to dispose of left
behind by the touring party. A tour well worth the effort!

TAKE HOME MESSAGE

In general the landholders of Queensland do not consider Parthenium a major problem and the
truth of the matter is they are working hard on Parthenium which is different to what we were
led to belteve before the study tour. This is no reason for us to relax by any means and I can
say that anyone that went on the tour is well aware of the problem that could develop if we

become complacent.

L r (| T —
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THE PARTHENIUM ACTION GROUP’S PROGRAM IN QUEENSLAND

Scott Deardon
Project Officer
Parthenium Action Group

INTRODUCTION

The Parthenium Action Group was formed in 1994 after a workshop held by the Rolleston
Landcare group identified parthenium as the number one Landcare concern in the district.

The Action Group has a core committee which includes landholders from the Central
Highlands, members from Local Government, and representatives from the Department of
Natural Resources and the Department of Primary Industries.

The group also has an association with the Queensland Transport Department and the
Department of Environment and works closely with the Allan Fletcher Research Station,
Brisbane and the Tropical Weeds Research Station, Townsville.

The group has established a program through which it’s aims are to:

e educate landholders of the best management practices of parthenium from landholder’s
experiences;

educate the broader community to the potential problems associated with parthenium;
educate the community in measures to prevent the spread;

establish research and development in the field;

contain parthenium within the Central Highlands;

eradicate parthenium within the Central Highlands.

e @ & 9 9

EDUCATION AND AWARENESS

Through an extensive on going program of education and awareness the community is being
kept informed of the problems associated with parthenium. This is being achieved through
presentations given at field days, Landcare group meetings, Weed awareness days such as
‘National Weed Buster Day’, displays arranged at cattle sales and functions such as Beef ‘97,
a premier beef expo held every four years in Rockhampton and Agro 2000, an agricultural
exposition held in Emerald, Central Queensland every year. A regular news letter is also
published by the Project Officer from the Parthenium Action Group and keeps recipients up-
to-date with what’s happening on the parthentum scene.

The Parthenium Action Group has purchased ten perspex display boxes for use by Landcare
Groups situated on the periphery areas of the infestations to display live parthenium plants
and biological control agents. These boxes are shifted around various business houses in
order to target a large cross section of the community. The boxes are designed to contain any
seed which may develop on these display plants.

The erection of ten awareness signs on roads leading into the Central Highlands indicating,
“PARTHENIUM WEED AREA, BE AWARE”, was the first bold contact with the general
public. These signs have well and truly caught the attention of both the travelling public as
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well as locals. A number of follow-up projects have been undertaken to show the travelling
public what this weed looks like and why people should be aware. Posters have been printed
and are being displayed in service stations, rest areas, tourist information centres and various
other locations. With finding provided by the Natural Heritage Trust, identification cars with
a magnetic strip have been printed and are now available at these locations, Numerous A4
leaflets have been published and are constantly handed out at various venues. Some of these
are specific to gold and gem fossicers coming to the area and who then travel far and wide.

Being involved in the education of the policy makers of the future is something that we are
proud of. For two years Natural Resource students from the Gatton College campus of the
Queensland University have visited Rolleston on their annual tour to gain first hand
knowledge on the problems, management options and controls of parthenium. By showing
these students the problems associated with parthenium may help alleviate a similar problem
from occurring in the future.

With the assistance of the local Landcare co-ordinator Merredith Barrett, the local primary
school students have been taught first hand the problems associated with partheniuvm and land
degradation matters.

Education and awarencss is one of the most important aspects of our program in Queensfand.
It is not only targeted at school children, but landholders, government departments, service
industries, councils and the general and travelling public. Everyone need to be made aware of
the various ways that weed seeds can be spread further afield. Just because those pretty white
flowers bear a resemblance to ‘babies breath’, people should not assume that it is one and the
same. Stafl at the Carnarvon National Park are horrified when they see bunches of these
flowers on travellers dash-boards. To this end we are consistently producing awareness
literature to target these people. Identification is important.

Recently an Endeavour car rally was rerouted to avoid travelling through large infestations of
parthenium. A Clermont grazier was so concerned that he contacted the organizers of this
event and without hesitation the organizers altered the route to avoid this area. The concerns
that parthenium 1s causing in our community is reflected in the understanding that is shown by
organization such as this.

Recently a tour was organized for New South Wales extension staff to view the parthenium
problem first hand and to see that Queensland is actively working towards correcting the
existing problem.

The Parthenium Action Group now has an internet mail web site that can be accessed by
pags(@bigpond.com

LANDHOLDER COMMUNICATION

The Parthenium Action Group has published a ‘Best Management Practices’ Booklet written
from landholders experiences. This booklet was written to give landholders options on the
best management practices for controlling parthenium. It was written with the assistance of
first hand experiences that landholders have encountered since the 1970’s in controlling the
weed on their properties, and also with the help of staff from DNR, Lands Protection Branch
and QDPI. This booklet has been well received with all 4000 copies having already been
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distributed to landholders and relevant people. Funding is being sought to re-write an up-

dated version of this booklet.
ON GROUND ACTIVITIES

DLP funding was granted to the Parthenium Action Group to purchase ten quick-spray units.
These units have been placed around the Central Highlands and are made available to
landholders and the general community for a minimal fee. They have proved very successful
in controlling isolated outbreaks of parthenium in relatively clean areas.

A number of nursery sites have been established around the Central Highlands fo help
establish the various biological control agents. These sites have community ownership and
landholders and interested parties are continually shifting biological control agents to these
nurseries for future harvesting. The collection of the various biological control agents from
the Rolleston district is an on-going commitment that has been undertaken by the various
landcare groups and landholders in the infested areas. By giving these sites community
ownership it has helped to educate Landcare groups and landholders in the unique problems
that are associated in establishing biological control agents in the field. There are various
aspects of establishing thesc agents, for example, elevation, soil types and variations in
weather conditions to name but a few.

There are some nursery sites that are more successful that others, these are of particular
interest to research staff and they are searching the reasons for this.

All the biological control agents used in the fight against parthenium have had to be brought
from the Central America’s. With our variable weather conditions, for example, long periods
of drought and temperature variations, it has been hard for us to establish these agents in
certain areas. This will be a long on-going process as is the case with many biological control
agents,

Wash down facilitics have proved successful in controlling the spread of parthenium. The
construction of more of these facilitics on the periphery areas is on the Queensland
Governments agenda. The prohibiting factor in getting them sooner is a requirement to have a
waste oil and grease skimming facility incorporated. One of the first pads constructed was in
Rolleston by Siepem whilst constructing the Roma to Gladstone gas pipeline. It cost
approximately $5 000 and is constantly in use. The Emerald Shire Council recently built one
at a cost of $90 000, and funding has been sought for another facility at a cost of $150 000.
The Parthenium Action Group feel that ten $9 000 facilities would be more practical than one
$90 000 facility.

BIOLOGICAL CONTROL AGENTS

Individual landholders and community groups such as Landcare groups cagerly await each
year the availability of the various biological control agents. Zygogramima bicolorata, is one
agent that is readily sought after. The rcason for this is the Zygogramma bicolorata is a
defoliating beetle who's larve are veracious feeders. With the defoliation comes increased
light and heat to the soil, this helps in the establishment of exotic and native grasses.

There are five other biological control agents already established in the field. Epiblemma
strenuana is wide spread and established throughout the parthenium infestation and has spread
as far south as New South Wales. Epiblemma strenuana is a stem galling moth and has been
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successful in reducing the height and the vigour of parthenium. Listronotus setrosipennis is a
stem boring weevil. After a recent survey funded by the MRC, it was determined that this
weevil was present in the Upper Belyando, Isaccs/Connor and Suttor River systems.
Although this weevil was found to be present, it’s density varied greatly.

Smicronyx lutulentus is well established in the Rolleston district. Smicronyx lutulentus is a
seed feeding weevil that pupates in the flower heads.

Bucculatrix parthenica is a leaf mining moth that is established throughout the infested areas.

The winter rust, Puccinia abrupta has managed to establish on the western side of the Great
Dividing Range and it’s establishment is {ooking good on the eastern side ofthe range in the
Central Highlands.

Community involvement in the collection of biological control agents for distribution to other
nursery sites and landholders properties is an ongoing commitment. Landcare groups and
individual landholders have a well worn path to the infestations around Rolleston where all
the biological control agents are presently established in the field. This involvement will
spread biological control agents far and wide for establishment in other areas of the
infestation. The establishment of all biological control agents is a long process and our
success will be measured in the years to come.

CONCLUSION

The Parthenium Action Group is constantly being requested for representation with Landcare
groups and landholders in relation to perceived problems that may come about through the
erection of high voltage transmission lines, gas pipelines, mineral and gas exploration and
other service industries in and on the periphery areas of the parthenium infestation.

Much concern has been shown by community groups and individual landholders for the
potential of weed invasion in the construction stage of such projects. In alleviating much of
the anxiety about weed infestations it is becoming a standard for companies to do a weeds
survey with their initial centre line surveys. This establishes where weeds are and aren’t.

The main concerns landholders have are:

where construction machinery comes from;

do maintenance contractors work in contaminated areas as well;
the sighting of access tracks in and out of job sites;

the use of washdown facilities.

We are all working to formulate and obtain commitment for an industry standard to be
established.

The Parthenium Action Group has been invited to participate in Landcare group meetings to
explain the potential problems associated with parthenium infestations. By taking live plant
specimens and displaying them at such meetings has proved successful in identifying isolated
outbreaks.

“If a picture is worth a thousand words then a live plant is worth a thousand pictures”.

Page 29



9™ Biennial Noxious Weeds Conference - Dubbo, NSW. 1997,

KEY LEARNINGS

Find a project which the community see as a priority.
Give ownership by creating awareness.

Keep people informed.

Keep committees small.

Access all stakeholders.

Have positive on ground activities early,
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NSW AGRICULTURE’S NOXIOUS WEED MANAGEMENT

COMPUTER PROGRAMS
Alan Maguire
NSW Agriculture
Noxious Weeds Liaison Officer
RMB 944 Calala Lane
Tamworth, NSW 2340

ABSTRACT

NSW Agriculture is currently developing computerised database management systems to aid
in weed control. Most of these databases will be linked, some time in the future, to the
departments homepage on the World Wide Web. The homepage, http://www.agric.nsw.gov.au
is still being trailed and modified to meet the needs of all NSW Agriculture clients. An email
account has been setup by NSW Agriculture to service clients within the weed control
industry. The address is weeds@agric.nsw.gov.au

This paper will discuss the various information available on the web site and the best ways to

access it. The computerisation of the noxious weed grant application form and the ability to
receive and lodge the grant application via email will also be discussed.
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WEED MAPPING USING GPS, GIS AND REMOTE SENSING

Ian McGowen,

Scnior Research Officer (Resouree Information)
NSW Agriculture, Orange

INTRODUCTION
‘Why Map Weeds?

Information on the distribution and abundance of weeds is essential to assess the importance
of the weed and its spread over time. Such information is also essential to properly estimate
costs of lost production and to formulate management and research strategies. Without the
information, it is difficult to properly evaluate the cost and effectiveness of control strategies

and to obtain funding for control programs.

However, accurate information is rare. Most is in the form of presence or absence data
without any information on weed density or abundance. Accurate data on abundance of
weeds is very difficult to obtain, as is information on change in infestation levels over time.

How Are Weeds Usually Mapped?

Conventional methods for weed survey are questionnaires, the use of herbarium records, and
field surveys. Field surveys may be carried out by air or by ground, and in recent years
Global Positioning Systems (GPS) integrated with Geographic Information System software
have been used (Auld, 1971, 1978, 1984, 1995; Hyde-Wyatt, 1979; Pitt and Miller, 1988).

While remote sensing systems have been predicted for a number of years to be of use for
weed mapping, particularly on a large scale, they have been little used for this purpose.

GLOBAL POSITIONING SYSTEMS

Global Positioning Systems (GPS) have great potential for weed mapping work. However, it
is important to understand their proper use and limitations.

Most GPS receivers use the American satellite network for positioning, while a smaller
number can access the Russian satellite network (GLONASS).

A range of GPS receivers can now be purchased, with the cheaper models surprisingly
inexpensive. However, the cheaper units often have a poorer accuracy and other major
limitations.

Problems Of Accuracy Of Position Fix

Position fixes using the American system suffer from a systematic error programmed into the
satellites, which degrades the signal. This is called ‘Selective Availability’.

This error means that when a position fix is taken, 95% of the time it will be within 100 m of
the actual position. 99% of the time, the fix will be within 300 m of the actual position, and
1% of the time it will be outside these limits.
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Selective availability causes constant variation in the signal, which means your position fix
will change, even if you are not moving. It is the result of induced clock errors and an orbit

error in the navigation message.

Other errors occur due to degradation of the signal by the atmosphere, the position and
‘health’ of the satellites you are using, the number of satellites you are using and the accuracy
of the clock in your GPS (McElroy, 1992).

Errors due to satellite position in the sky can also occur. For example, if all the satellites are
well spread around the sky, the potential error is less. On the better GPS units, this is reported
by providing GDOP readings (Geometric Dilution of Position), which provide information on
the accuracy of the position fix. There are a number of ‘DOP’ readings, but many GPS units
only report some DOP readings, and the cheaper units provide any information on DOP. The
reading most commonly provided is PDOP (3D position) (McElroy, 1992). A higher DOP
reading means a much poorer accuracy of position fix.

Use Of Single Position Fixes For Weed Mapping

Single position fixes using GPS are useful for telling you approximately where you are, or
where an infestation of a certain weed is. You may be able to use the figure to report the
centre point of an infestation and then record an estimate of the area infested to use with the
GPS position fix.

However, the variation in the signal means that basic GPS position fixing cannot easily be
used for mapping the extent of an infestation - that is, not if you want it mapped accurately.
For large infestations, this may not be a problem, as plus or minus 100 - 300 m per fix when
mapping the boundaries may be good enough. However, for accurate mapping of infestations
this presents a problem.

Improving The Accuracy Of Position Fixes
The accuracy of GPS position fixes can be improved by a range of methods.

A common means is by the use of point averaging. Here the GPS is programmed to average a
certain number of fixes while you are stationary. If about 300 fixes are averaged, this usually
provides a recading of within about 50 m of your actual position (assuming a good spread of
satellites and a reasonable GPS unit). However, this is time consuming, even when the GPS
is capable of taking one reading per second.

There are other more accurate ways to overcome ‘sclective availability’ signal degradation
problems. Advanced GPS units can be connected to differential correction units, which
provide real-time signal corrections. When such units are used with a reasonable GPS,
position fixes accurate to within 1 - 5 metres can be obtained.

A number of correction services are available. The cheapest s AUSNAV, which broadcasts
corrections over the 2JJJ FM and some other ¥M station wavelengths. A range of signal
accuracies can be purchased - Premium (1-3 m accuracy), Intermediate (5 m) and Basic (10
m). Unfortunately, the service is only currently available for about one third of NSW, mainly
over the eastern portion. The range {rom the broadcasting station for the premium service is
also less than for the basic, and there is a risk of being in signal ‘black spots’ as FM
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transmission is linc-of-sight. However, the cost of the service is relatively low. A receiver
costs about $600 - 900 ex tax, and the service costs start at $1300 per year for the premium
rate, $350 for intermediate, and $180 for basic.

The more advanced services are satellite broadcast, and cover all of Australia. They require a
receiver worth between about $6,000 and $12,000. The cost of the signal charges is also
expensive, up to about $60/hour, although the receiver only needs to be turned on for a minute
or so for a fix. The signal charges are on a sliding scale and decrease with amount of use.
They can be purchased on a yearly, monthly, weekly or hourly rate depending on the service
required. Rental of the receivers is also available. Two of the services available at present are
Fugro Omnistar and Racal Landstar.

The advantage of these systems are that the GPS can be connected to a computer running
mapping or GIS (Geographic Information System) software and that a real-time digital map of
infestations can be produced as you drive around its boundaries.

A Common Trap With Using GPS

Another difficulty with GPS is that most reccivers default to using the World Geodetic
System (WGS 84) as the map datum. However, in NSW the Australian Metric Grid
Reference (AMG) coordinates on our paper maps are based on the Australian Geodetic Datum
(AGD). The datum in your GPS needs to be changed from WGS84 to AGD84 or AGD66 for
you to be able to compare the GPS coordinates to those on a map. To make things even more
confusing, a new Australian Geodetic Datum is planned for introduction in the year 2000.

How Accurately Can You Map Weeds Without GPS?

It is difficult to accurately map location and the extent of a weed infestation, using standard
topographic maps, even in rclatively open terrain. Mapping of weed infestations in rugged
terrain is extremely difficult. A study done in the USA compared the accuracy of weed
mapping using conventional survey and a differentially corrected GPS in rugged terrain. The
results showed that the terrain confused the workers, as they overestimated the size, position
and shape of weed infestations on topographic maps. The conventional survey overestimated
weed infestations by 85% in comparison to the GPS survey (Lass and Callihan, 1993).

One of the problems in estimating the extent of weed infestations is the definition of an
infestation. What is a light, moderate, or dense infestation of a certain weed? Does this
change with location in the State? Is a 10% infestation considered light? Is it one plant per
hectare, or is it one plant per paddock? Is it a small dense infestation in one section of a
paddock? Is it a scattered infestation across a paddock? s it the degree of infestation where
agricultural production begins to suffer?

Weed infestations are easily overestimated. One study in 1988 found that in NSW, only 20
weeds had their arca of infestation assessed.  Of these, only eight had their infestations
divided into different densities. The definition of density of infestation varied between the
weeds, and the accuracy of the assessment was much poorer for the lighter infestations. In
fact, the total amount of light infestations of the eight weeds exceeded the total area of the
State (Campbell, 1991).
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In order to accurately map serrated tussock infestations in Tasmania differentially corrected
GPS has successfully been used. This was only possible due to the limited area infested with
serrated tussock in this State.

REMOTE SENSING FOR WEED MAPPING

Due to time and labour constraints, it is obvious that GPS is not the complete answer to weed
mapping. In some situations, it can be extremely useful, as in Tasmania where all serrated
tussock infestations were mapped using differential GPS. Obviously, it will be very time
consuming to drive around the infestation boundaries of all noxious weeds with GPS. In
some cases, steep terrain may also make this impossible.

Conventional air and ground visual surveys for the monitoring of weed infestations are
expensive, especially in inaccessible arcas.

Alternatively, remote sensing offers the possibility of a low cost, objective, repeatable means
of mapping weeds and monitoring their change over time especially over large and/or
inaccessible areas (Curtis, 1978). 1t can be cost effective for large areas, as it requires less
manpower per unit area than conventional surveys (Pitt and Miller, 1988).

However, for remote sensing to be successful, research is essential to determine differences
between the target weeds and other vegetation. The sensor used must be able to determine the
difference between the target weed and other vegetation with a minimum of error, and in a
repeatable fashion. This is not always possible (Fitzpatrick ef af, 1990).

Remote sensing has been little used in Australia for weed monitoring, but has been effectively
used for the monitoring of other land cover types and their condition.

What Is Remote Sensing?

Remote sensing includes any system that collects information about the surface of the carth
without being in contact with it. Such systems normally use or sense electromagnetic energy
as their means of collecting such information (Campbell, 1987). Commonly used systems
include photography, multispectral scanners and in recent years, radar and hyperspectral
scanners. The platform for such systems can be hand held, aerial or sateliite.

Aerial Photography

Photography has been used for vegetation mapping for over a century. It has the advantage of
very good detail although it is limited to the visible and near infrared sections of the
electromagnetic spectrum. In addition, using aerial photography over large areas can be a
probiem.

Much of the original remote sensing weed mapping work was based on aerial photography.
Most of the work was conducted overseas on woody plants, although one study was
conducted on identification of and density of nodding thistle (Carduus nutans) (Martinko,
1982). In Australia, successful studies were conducted on identification of a range of weeds.
These included the amount of barnyard grass in rice across the MIA, and capeweed in pastures
across the south west of Western Australia. Preliminary identification of Mimosa in the
Northern Territory was also conducted (Barrett and Leggett, 1979; Arnold ef al, 1985; Pitt and
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Miller, 1988). Most of the work was based around the identification of the weeds at
flowering.

Aerial photography is still used for weed mapping in specialised circumstances.

Satellite Systems

Most remote sensing for vegetation is now carried out using multispectral scanners. Of the
satellite scanners, the two most often used for agricultural studics are the Landsat Thematic
Mapper (TM) and SPOT High-Resolution Visible (HRV) instruments. Landsat has six bands
covering the visible and near to mid infrared part of the spectrum (blue, green red, near
infrared, mid infrared and mid-far infrared) as well as one thermal infrared channel. SPOT
has three bands covering the green, red and near infrared parts of the spectrum. The ground
resolution or pixel (picture element) size of these sensors is 30 x 30m for Landsat (120 x
120m for the thermal band) and 20 x 20 m for SPOT. These scanners measure the amount of
light reflected back from the earth’s surface in these wavebands (or the energy emitted by the
target, in the case of the Landsat thermal channel).

The next generation of satellite systems (planned for launch from next year onwards) will
include sensors with many more bands at a similar ground resolution to current systems, or
similar bands with a much better ground resolution.

Airborne Systems

Airborne scanners have extremely good ground resolution, and have dramatically increased in
use over the last few years. They offer the additional advantage of quick turn around time for
between capture of the imagery and its availability. Current systems include analogue and
digital airborne video (3 - 20 bands), airborne thematic mapper (10 - 12 bands) and recently
hyperspectral scanners (up to 250 very narrow bands).

Weed Mapping By Multispectral Remote Sensing

The major problem with the use of multispectral remote sensing systems to map weeds 1s in
the sensor’s ability to discriminate the weed from other vegetation. Most bands of
multispectral sensors measure the amount of light reflected back from the target to the sensor.
If the target weed does not reflect significantly different levels of light from the surrounding
vegetation, the chances are that it cannot be recognised. The density of infestation is also
important, particularly if the sensor has a reasonably coarse pixel size. Therefore, current
satellite systems may only be able to measure moderate to dense weed infestations in pastures
and rangeland environments. Accurate assessment of light or scattered infestations is unlikely,
although maps of likely areas of infestation may be able to be produced. Consequently,
satellite systems are of very limited use for determining new areas of weed infestation until
these become reasonably well established.

However, current and new airborne systems and the next generation of satellite systems
should provide an improved capacity to map down to light infestation levels,

Satellite systems have been used in Australia to map change in woody weed cover in the
Western Division of NSW. These studies monitored the distribution, density and changes in
woody cover, with a recent study monitoring changes over a 10 & 20 year period (Cofinas et
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al, 1992; Gardiner, 1994, 1996; Gardiner ef al, 1996, Weir ef al, 1992). While accurate in
mapping woody vegetation in a dry grass understorey, problems occurred during flushes of
understorey growth and in bluebush and saltbush communities.

Overseas, satellite systems have been investigated for the mapping of a range of weeds, again
mainly for woody weeds. However, this has mainly been on a limited scale. One of the few
large scalc projects mapped bracken (Preridium esculentum) over Scotland. This study used a
combination of the older Landsat Multispectral Scanner (MSS) imagery (approximately 80 m
x 80 m pixel size) and GIS (Geographic Information Systems) procedures to map the bracken.
The GIS was used to determine the environments where bracken did not grow, and then the
satellite imagery was processed for the remaining arcas. The study was successful in
identifying moderate - dense bracken infestations, but could not map light infestations (Miller
et al, 1990).

Preliminary studies in Australia have also indicated the possibility of the use of satellite
remote sensing systems for mapping Paterson’s curse at flowering. This was investigated as a
means of assessing the effectiveness of the bio-control program on this weed (Ullah et al,
1989b), and this project is being re-evaluated at present in Victoria,

Other studies have concentrated on the use of high ground resolution airborne imagery. Most
of the work has been conducted in the USA, on a range of woody vegetation. Most of the
studies have proven the potential for mapping such vegetation at a property level. However,
the mapping was most successful where the weeds were greatly diffcrent from surrounding
vegetation (for example, at flowering) (Everitt and Escobar, 1992; Everitt er af 1992, 1993,
1996).

There have also bcen preliminary studies in Australia to assess the use of airborne imagery for
weed mapping. One study identified the potential for airborne thematic mapper imagery for
mapping Blackberry (Rubus sp.), and was tested as a means of assessing the effectiveness of
the blackberry rust (Ullah et @/, 1989a). Another study found that airborne video imagery
could successfully be uscd to discriminate Bitou bush (Chrysanthemoides monilifera) from
other dune vegetation. It also found that Landsat TM imagery, captured before and after
Bitou Bush spraying, could be used to assess the area of Bitou Bush controlled (Brandsema,
1996).

I have recently commenced work on a study to assess the potential for satellite and airborne
systems to map serrated tussock (Nassella trichotoma) and Scotch thistle (Onopordum spp.) at
arange of infestation levels. The preliminary results for both plants are promising.

In particular, dense to moderate infestations of Scotch thistle appear to be mapped relatively
well. The reason for this appears 1o be in part the dense white hairs on the leaf, which reflect
about 20% 1nore visible light than a range of other thistles and pasture plants.

Weed Mapping In Crops

Charles Sturt University, in cooperation with the Cooperative Research Centre for Weed
Management Systems have begun an investigation into the potential of airborne sensors for
weed detection in cereal crops (Lamb, 1995). If successful, the technique will assist in
identifying which areas of the paddock have dense enough areas of weeds to warrant spraying.
This will reduce weed spraying costs.

Page 38



9" Biennial Noxious Weeds Conference - Dubbo, NSW. 1997,

It is difficult to use the technique on weeds where the optimum spraying time is early in plant
development (eg. the 2 - 5 leaf stage). Even with a pixel (picture element) size of 1 x 1m, the
sensor will not be able to differentiate plants at this stage. However, the results look
promising for the deiection of broadleaf weeds (such as Wild Radish, Raphanus
raphanistrum) later in the growing season, where application of hormone chemicals can take
place between late tillering and booting of the crop. Grass weeds such as wild oats (4vena
spp) can be identified late in the growth cycle, after they mature. This can provide
information on areas of the paddock that will need application of pre-sowing or early post-
‘emergent chemicals the following year, if the paddock is to be cropped again.

Such information can be used for precision farming, and is currently being used for this
purpose in the USA.

USE OF GIS FOR WEED MAPPING OF GIS FOR WEED MAPPING

The main use for GIS in weed mapping is in the storage of weed maps (from remote sensing
or conventional surveys), for manipulation of the data and for integration with other data sets.

One advantage of storage of weed data in a GIS is that it allows accurate calculation of arca
infested, and can be compared with other survey data collected at some stage in the future.
This allows change in area infested over time to be calculated, as well as showing where the
changes have occurred.

In a GIS, weed maps can be integrated with, for example, road and topography data. This
could be used to locate and estimate areas of infestation that could be controlled by long hoses
from roads. It could be used provide an estimate of the area of infestations that could be
controlied by ground or those that would require aerial control (Prather and Callihan, 1993).

Introduction of other data such as the location of horticultural crops would allow
identification of areas of weed infestation where aerial control could cause potential crop
damage from spray drift.

The combination of known infestations in a GIS with a range of data sets (including
topographic, soils and climatic data) has additional advantages. Such information can be used
to provide an understanding of the ecology of the weed, and to predict areas at risk from
infestation.

GIS data sets can also be incorporated with remotely sensed data to improve capability for
weed mapping . The benefit of combining remote sensing and GIS for more reliable analysis,
mapping and monitoring of weeds has been demonstrated by a number of weed studies
(Everitt et al, 1993, 1996; Fitzpatrick ef al, 1990; Gardiner ef al, 1996). One of the most
important was the bracken mapping study in Scotland.

Here GIS was used to map areas of soils, topography and climate that were unsuitable for
bracken. These areas were then excluded from the analysis of Landsat imagery, to make the
process of mapping more manageable (Miller ef al, 1990).

TAKE HOME MESSAGES
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Weed mapping is essential to determine whether weed infestations are increasing over time,
are decreasing or arc stable. Such information is important for research into weed control,
biological control programs, government funding and for development of strategies to contro}
the weeds.

Most conventional forms of weed mapping give reasonably accurate ideas of the location of
weeds, but accurate information on the actual area infested and degree of infestation is

difficult to obtain.

In mapping weeds, the use of normal GPS allows reasonably accurate location of the position
of the operator, and the centre of a weed infestation. It will not be suitable for mapping the
boundaries of an infestation due to programmed error fluctuations in the signal (‘selective
availability’).

The only alternative is the use of differential GPS, which corrects for this signal degradation.
The GPS can then be linked to a notcbook or sub-notebook PC running mapping and GIS
software, and the extent of infestations automatically logged into the computer.

Remote sensing offers another mcans of objectively mapping and monitoring weeds,
especially in inaccessible arcas. The resolution of current satellites is such that it may be
possible to measure dense and moderate infestations of certain weeds. Experience overscas
suggests that flowering woody species are the easiest to measure, although there is sufficient
cvidence that some pasture weeds can also be mapped.

Light to moderate infestations of pasture weeds, some woody weeds and some crop weeds can
also be mapped by use of airborne sensors. New satellites with high rcsolution sensors are
planned for launch over the next six months to five years, and may allow more effective
mapping of weeds (down to light scattered infestations).

The efficiency and usc of weed mapping will be improved by incorporating the data into GIS.
This allows the manipulation of thc maps with other data to provide information on control
stratcgics, potential weed spread, and to compare infestation changes over time. The
integration of remote sensing and GIS for weed mapping will improve the accuracy and
usefulness of the data,
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AERIAL INSPECTIONS USING GLOBAL POSITIONING SYSTEM
AND COMPUTER SOFTWARE

Lee Amidy
Weeds Officer
Gunnedah Shire

INTRODUCTION

As most of us would agree the physical inspection of private property for Noxious weeds is a
time consuming and expensive operation. With private inspections often coinciding with
seasonal spray programs, we find ourselves constantly juggling time and resources to ensure
our own roads and reserves are kept clean as well as maintaining a constant level of private
property inspections. The window of opportunity available to us to effectively carry out our
duties in these two important areas, is usually fairly narrow, requiring any options saving time
and resources to be closely examined.

With the development of Global Positioning System (GPS) and realtime mapping software
the application of aerial inspections as an integral part of our overall Inspection Program has
become a viable option. After close consultation with Peter Terrett of Global Star Melbourne
and the National Parks and Wildlife, GPS/Automated Realtime Mapping Software (ARMS)
was identified as the most obvious step in the quest to streamline our Inspection Program.
Consequently an Aerial Survey using GPS also ARMS Software was conducted covering the
entire Gunnedah Shire, producing our first accurate record of Noxious Weed types and their

distribution.
ADVANTAGES

Time - A comprehensive survey was carried out in March this year and took 53 hours to
complete over a two week period.  Within the time frame the total Shire area was flown by
Helicopter in a North/South Grid pattern one (1) kilometre in width. This allowed the major
percentage of Noxious Weed Infestations, both Perennial and Annual to be recorded in one
operation and provided us with extra time in which we could undertake Noxious Weed
Control on our Council Roads and Reserves.

Cost - This survey not only enabled a thorough Noxious Weeds Audit of our Shire but
returned effective cost savings to Council. An area of 5000k* was covered by the survey at a
cost of around $26,500.00. A total of 1,115 rural holdings were inspected returning an
average cost per property of $23.80. This represents an 80% reduction in the cost per property
compared to ground inspections carried out the previous year.

Efficiency - Subsequent ground inspections of problem areas are able to be carried out aided
by co-ordinates obtained whilst in the air. Time lost to the inspection of relatively "clean"
areas can be minimised, allowing us to concentrate on properties not complying with the Act.

Consistency - We {eel the ability to assess the Noxious Weed problem across the board not
only pinpoints areas of real concern but also addresses the contentious issues of consistency
and fairmess while enforcing the Noxious weeds Act. The survey has received encouraging
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support from Landowners and the Community in general, with the issues of consistency and
fairness ranking high in positive comments.

THE SYSTEM - A BRIEF OVERVIEW

What is GPS? GPS is a Satellite Navigation System Developed by the US Defence
Department. It utilises 24 Satellite orbiting the earth's surface at a range of around 20,000
kilometres travelling at 14,000k/hr.

How Does it Work? GPS is able to pinpoint locations on the earth's surface by measuring the
distance from several of these satellites to a ground based receiver.

Once the distance has been determined from 4 satellites a position fix can be established and
expressed in Geographical co-ordinates of either Latitude/Longitude or Australian Metric
Grid (AMG), the latter adopted for our use because of its simplicity and ability to match our
current LEP Map at a Scale of 1:100,000. GPS also enables us to relocate any position fix
taken during aerial surveys.

Automated Realtime Mapping System (ARMS) - This simple but highly efficient software
program was developed by Global Star of Melbourne. It has the ability to receive and
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decipher information from a GPS Receiver. To avoid a lengthy explanation of how this
information is processed into a recognisable format the illustration below demonstrates the
information produced by the ARMS Software which is visible on a computer screen whilst in

the air.

TR Te AT At b st

' : : - ARMS - IT2I]I}2{]1 LO(‘
Flle Ed!t Vlew Nutes GPS Tuuls Optmns Heip

This screen provides us with important information including constant geographic co-
ordinates and weed locations previously recorded. An icon representing the aircraft is also
visible at all times and assists our pilot in maintaining the required flight path.

All points recorded by the computer via pre-tabed keys are saved on the computers hard drive.
This information can then be printed in any scale desired or transferred to our Computer
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Aided Design Program, and printed on transparent film at 1:100,000. This enables the Data
obtained to be overlayed on our LEP Map to establish actual properties on which Noxious
Weed Infestations were recorded. The CivilCad Program operated by our Engineering
Services provides the added bonus of being able to produce a printout of each individual weed
type allowing much easier matching of particular weed types to rural holdings.

P T T T ] i ;

1404 4303 )
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A program available from Global Star later this year wilt enable our Shire Maps to be loaded
directly into the computer. Weed locations will be loaded onto these maps, which will
provide much greater accuracy than map overlaying. Topographical Maps are currently
available on Computer Disk which again widens the scope for further information to be
captured and stored.

NOT PROPERTY LOT D.P. PAR | UP.N | PARISH { POINT | EASTING | NORTHING WEED
NO. OWNER NO. . NOS.,
94 KAXXHAXX 70 755471 120 | 4786 Bando 952 775597 6546130 Box
171 p9.0.0.0 4444 70 755471 120 | 475 Bando 951 775638 6546364 Gal
FOXHKAAANK 34 755471 120 | 502 Bando 887 778166 5554914 Bathurst Burr
KXXKMHAXX 50 755471 120 1 509 Bando 820 782708 6553547 Noogoora
Buir
152 | KXXXXXXX 143 | 755471 120 | 1743 Bando 811 780526 6553861 Gal
JOCKX XXX 143 | 755471 120 | 1743 Bando 125 781053 6553856 Batthurst
Burr

Record Keeping - All properties in the Gunnedah Shire have a Unique Parcel Number (UPN)
for each Parcel of Land. Once Noxious Weed Infestations have been identified on a property
that property's UPN number is used to access Noxious Weeds details under Property Rates
Information on Council's Computer Main Frame. This forms the basis for accurate record
keeping and will expedite the identification process in future surveys.
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Accuracy - Although the GPS System is extremely accurate, there are some factors which
have a slight affect on final position fixes. These variations include:

e Selective Availability - A random error instigated by the US Defence Department for
security purposes. ‘

e Dilution of Precision (DOP) - A variance caused by atmospheric and Ionospheric
conditions and physical impedence of satellite signals caused by topographical conditions.

Although these variances can be corrected by a second Land Based Receiver used in

conjunction with a Differential GPS (DGPS) we have found accuracy produced by our current

equipment to be more than adequate for Noxious Weed Survey on Rural Properties.

SUMMARY

This year has been quite an experience for all involved in our Inspection Program. With new
computer software being developed constantly, improvement in this type of technology is
happening daily. Of course, the way in which annual inspections may be used will vary from
Council to Council nonetheless, I am sure that this type of equipment has an important role to
play in our future operations.
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PEST MANAGEMENT INFORMATION SYSTEM (SA)

Sue Southcott
Anadata
Marieston SA 5033

The Pest Management Information System or PMIS as it has become known, has been in use
in South Australia since late 1990. The earlier DOS version was written for one of the
Adelaide Hills Animal and Plant Control Boards and then gradually adopted as the standard
for boards around the state.

Prior to 1990, the recording systems used by boards were mostly manual, although some
boards had partially computerised their record-keeping. The records were generally based on
a property card, with a card being established for each property dealt with by each officer.
There was, however, little consistency between boards over the type and amount of detail
recorded, especially in relation to proclaimed plants.

The primary aim of PMIS was to enable pest management at a level above that of the
individual properties, that is, the summarisation, selection and presentation of data at board
level, which was inherently difficult in any manual systems. PMIS has allowed board officers
to keep track of pest plants and animals in their board areas and to build a historical data

source for the future.

The new windows version of PMIS called PestWin® is currently in development and will be
distributed to selected boards for testing by mid July 1997. The new system will encapsulate
some of the characteristics of the older version, and also include many more features that
users have requested in recent times. Some of the attributes of the new system are:

1) Recording of property information and ownerships.

2) Recording of infestations against properties.

3) Activities performed against each infestation.

4) Program Management for infestations.

5) Selected GPS support.

6) Transfer of parcels of land and pests, etc, to other landholders.
7) Standard reports and letters.

8) Graphs of infestation deviations from historical data.

9) Link to MS Access for ad-hoc reporting purposes.

Through the use of GPS, linking infestation data to mapping systems is much casier.
PestWin® will store GPS coordinates, enabling officers to record locations of pests directly
into the Pestwin© database. A mapping system can then use the historical data from
Pestwin®© to give more accurate variances in infestations over time.

Pestwin® will be on display at the 9® Biennial Noxious Weeds Conference, Dubbo in
September.
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TRAINING AND COMPETENCIES FOR WEEDS OFFICERS.

Hugh Milvain
Noxious Plants Advisory Officer
NSW Agriculture,Yanco

INTRODUCTION

Todays role of a weeds officer is no longer a person who is issued with a hoe, knapsackand a

" pair of stout walking boots. Weeds officers today must be a walking switched on computor
because of the sophisicated work place in which they work, it is no longerhoe it out or spray it
out.

Weed control todayhas to fit into a total intergrated management package and to be able to
achive this end,weeds officers need a more comprehensive level of knowledge than those of a

decade ago.

Todays society is demanding that all operations be seen to be compatible with the
environment and a number of agricultural industries are starting to go down this path of
quality management incoporating environmental issues as this is what the customer is starting
to demand.

This creates the need to establish a code of practice or standard with a uniform set of
competencies applying to all officers regardless of their location in the state.

Recently at the national level, a set of competencies for Vertebrate Pest Management was
established with six work levels and training requirecments to be achived.

To achive any level of competency there is a need for training in each relavent field of
operation,and once the competency has been achived there is a continual need of updating
through training.

I have spoken with a number of weed officers who have given me what they consider to be a
base set of competencies or standard that is required to operate in the position of noxious
weeds officer.

BASE COMPETENCIES

» Understanding of Quality management systems including Environmental management
e Management programing
the environment
alternative methods
chemicals selection
safe use
¢ Communication  with the staff
with the public
Writing - Reading delivery of reports
read chemical labels

First Aid
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DISCUSSION

The above base competencies would apply to all Weeds officers from Chief weeds officer to
weeds officer,and the Chief weeds officer would possibly need leadership skaills.

Regardless of the level for the weeds officer,management skills of being able to develop an
operational program based on an intergrated management package that takes into
consideration altcrnative methods of control,selection and safe use of chemicals so not to
affect but maintain a sustainable environment is important in todays climate of quality
management. Communication and the ability to read and write are essential skills needed
because without them any program would not function effectively. Being unable to read will
make the selection and safe use of chemicals difficult and is likely to cause problems in all
areas of control and could have some impact on the environment.

A good writing ability is essential for reporting and communicating to both the public and
other staff members.

First aid knowledge is needed to be able to treat effectively a person who may have been
accidently poisonedby the product being used or a blown hose spraying over the operator.

ADDITONAL TRAINING

Some officers have been requesting training in plant identificationherbicide modes of
action,and legal training.

Plant identification :Suggested areas of training is in the recognition of seedling plants both
the target and non-target species so to be more efficent and ecomonical in control practices. In
most situations the target plant is well advanced in growth which means that additional
herbicide has to be used to achive control. This additional use of herbicide inturn places extra
pressure on the environment. Since the transfer of prickly pear to the Noxious Weed Act
requests for training in the identification of the Noxious Pear has been sought.

Herbicide Modes of Action :This could look at the function of the herbicide when applied to
the target plant,is it a knockdown,systemic, translocated or residual, and are they selective or
non-selective. An area that needs to be covered in this subject area is the environmental
factors which will have a bearing onselection and timing of application of any herbicide,

Legal training ;This area is important for the effective application of the Noxious Weeds Act,
carly training was carried out when the Act became operationaland since then admendments
have been made and staff changes occurred necessitating a refresher/update in training.

An other area of training that should be considered is OH&S particularly as Work Cover is
developing a code of practice which will impact on how we all apply and store pesticides in
the near future, this draft code has been on public display for comment. It has a requirement
for continuing training for the correct use of personal protective equipment which must be
documented.
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PROPOSED NATIVE VEGETATION CONSERVATION ACT

Len Banks
PL (Environmental Planning & Management)
NSW Agriculture, Orange

BACKGROUND

State Environmental Planning Policy (SEPP) 46, The Protection and Management of Native
Vegetation, was introduced to provide a greater level of protection to the State’s native
vegetation. It was not a ban on land clearing, but required land clearing proposals to be
assessed for their environmental impact and their economic, social and environmental benefits

to the State.

From the day of its introduction, an evaluation and review process has been underway which
has come to the point of the Government having received submissions and having decided to
replace SEPP 46 with a Native Vegetation Conservation (NVC) Act.

Proposal

A discussion paper introducing the proposals for the new Act is now available for public
comment in preparation of developing the Act. It is proposed that the Act will replace SEPP
46 along with the native vegetation provisions in other Acts such as the Western Lands Act,
Soil Conservation Act and Forestry Act, giving the NVC Act more complete coverage across
rural NSW with a single piece of legislation relating 1o native vegetation conservation and
management.

It is proposed that the Act will include the following major changes from the original SEPP
46:

e Regional Vegetation Management Plans (RVMP) may be developed on a local
government area, catchment or other regional basis and, when approved by the Minister
for Land and Water Conservation, will allow activities in the region that are specified in
the Plan (including land clearing) to be undertaken without the need to apply for separate
approval,

e Property Agreements may be made between a landholder and the Minister, specifying
native vegetation management and, if desired by the landholder, attaching management
outcomes to the title of the land. This will enable that landholder to undertake the
activities specified in the Agreement.

s A Nature Vegetation Management Fund will be available to assist landholders to achieve
the public benefits of managing native vegetation under Property Agreements.

e A Native Vegetation Advisory Council will be established, including NSW Agriculture
representation, to advise the Minister for Land and Water Conservation on relevant
issues, and importantly to provide a forum for government and non-government interests
in native vegetation to share and resolve issues of concern.

e i is proposed that the list of exemptions from the provisions of the Act will be basically
the same as those under SEPP 46. The process of application and approval to clear more
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vegetation, if not covered by the arrangements under RVMP’s and Property Agreements,
will be simplified by the Act.

o  The Department of Land and Water Conservation (DLWC) will be the lead agency for the
Act and will reorganise its resources currently involved in native vegetation management
and regulation to service the regional planning, assessment, monitoring and prosecution
roles.

Implications

The concept of RVMPs and Property Agreements will provide greater scope for agriculture
and related activities to gain security of operation in relation to native vegetation
management. There will also be greater clarity of regulation as all native vegetation
provisions will reside with one Act.

It is significant however, that it is proposed that the RVMPs will be developed in accordance
with the process of developing a Regional Environmental Plan (REP) specified in the
Environmenta] Planning and Assessment Act. They will then be classed as REPs. The process
is managed locally by a regional vegetation management committee involving appropriate
stakeholders and includes a period of public, technical and government review with final
approval by the Minister for Land and Water Conservation, This level of rigour will require
significant input from State and local Government agencies and other industry and community
interest groups to ensure that the Plan is comprehensive and mutually acceptable. It is
therefore very important that the interests of weed managers are also included in the
development of the Plans to ensure that future activities relating to weed control in native
vegetation areas is considered on a sound basis and with a regional perspective.

Opportunities will be available for comment and input to plans throughout their development,
A RVMP is already being developed for the Lachlan Valley as a pilot for other inland
catchments.

The monitoring role of DLWC will be managed by remote sensing (satellite imagery and air
photos) along with ground observation and reporting. That role will eventually provide better
information on areas of preserved, cleared and regenerated tree cover to enable more strategic
remediation measures for the natural resources of the State.

TAKE HOME MESSAGES

¢ It is important to embrace the new legislation as a more strategic and consultative
approach to native vegetation management.

e All sectors of the community have opportunities to contribute by way of comment to the
development and implementation of the Act. You are in a position as a whole group and
as local organisations to ensure that the interests of better weed management are built in
to the processes.

RT 1010 ) T S
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WEED INTRODUCTIONS THROUGH NURSERIES

J J Dellow

Weeds Agronomist

NSW Agriculture

Orange Agricultural Institute, Orange, 2800

INTRODUCTION

Sixty-five percent of recent weed invasion in Australia in the last 25 years are of ornamental
origins. (R. Groves, personal communication.)

Since the commencement of European settlement in Australia in 1788 there has been a steady
introduction of weed. Currently, about 10% of Australia’s total of 20,000 plant species are
introduced plants (Groves 1987).

Plant introductions have been rapid. In 1804, 29 species of introduced plants were collected at
Sydney (Groves 1987). These plants included plantain (Plantago major) and winter grass
(Poa annua). Plants which have become weeds have been introduced both accidentally, such
as skeleton weed or deliberately introduced and propagated and spread such as blackberry,
prickly pear, Paterson's curse and gorse. The intentional spread by the then European nostalgia

and ignorance is being continued today.

Since 1788 the number of introduced species which have naturalized has increased at a
constant rate of approximately 4 to 6 species per year (Fig. 1).
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Figure 1:  Number of naturalised plant species in the four Australian States
of Queensland, Victoria, New South Wales and South Australia

18701980 (Figure 14 of Specht 1981)

Page 53



9™ Biennial Noxious Weeds Conference - Dubbo, NSW. 1997,

Groves (1987) indicates that for every 100 species introduced, approximately 10 successfully
colonise to the new environment, with only 5 species eventually being naturalized. Not all
naturalized species become weedy; perhaps only one species will eventually become a weed.

WHAT MAKES A PLANT WEEDY?

The Plant Family - Certain taxonomic groups of plants have proven to be more 'weedy' than
others.

In southern Australia the majority of noxious plants are derived from the Asteraceac (Daisy)
family. It appears that species of certain taxonomic groupings are more likely to be weedy.
Groves (1987) considers the Asteraceae, Brassicaceae and Amaranthaceac families to be the
most invasive in the temperate zones.

Climate - Plants from similar climatic zones arc better able to establish and colonise. For
instance, many weeds of South Africa's Cape Province have become major weeds in similar
climatic zones in southern Australia. Capeweed, spiny emex, bitou bush and boneseed are
cxcellent examples.

Matching of climatic zones not only explains the success with which plants become so well
established but is an important indicator of potential weed problems. Again in South Africa,
there is a high incidence of native prickly Acacia species. Matching of ¢limatic zones would
indicate that many of these Acacia species, such as Acacia karoo, could be expected 1o
establish very well in the arid zones of southern Australia, quickly becoming major weeds.

Mesquite, a woody shrub of the Fabaceac family from southern USA has, in fact, matched a
similar climatic zone in the arid rangelands of Australia and is now a major weed threatening
arid rangelands in Western Australia, Queensland and western New South Wales.

Other attributes which enhance a plant's weediness include the aspects of whether the plant is
a "coloniser", its methods of dispersal, seed dormancy and methods of reproduction.

WEED VIA HORTICULTURAL INTRODUCTIONS

Plants introduced deliberately as agricultural or horticultural plants which have consequently
become weedy have been occurring since early colonisation. The most striking example is the
deliberate introduction of prickly pear (Opuntia spp.) with the First Fleet in 1788,

There has always been a desire to introduce new and exotic horticultural plants. It appears this
desire is becoming more demanding with little attention paid to the possible weediness of
some of these species. As stated earlier, 65% of current weedy plants originate from
ornamental/horticultural species.

Early horticultural catalogues demonstrate this strong desire 1o introduce "exotic" plants. Sir
William Macarthur's extensive nursery at Camden Park catalogues of 1843, 1845, 1850 and
1857 list in excess of 1500 plant species. In his 1857 "Catalogue of Plants Cultivated at
Camden Park” (Anon. 1857) such species as sweet briar, Opuniia spp. (2), Paterson's curse,
Oxalis spp. (18) and Ipomea spp. (Morning glory). The Macarthur nursery was the largest in
the colony and was responsible for introducing many desirable plant species - both crop, fruit
trees (200 species listed in 1857 catalogue) and ornamentals. Native species were also
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propagated. As a matter-of-fact, the basis of the Royal Botanic Gardens, Sydney originated
from Sir William Macarthur's collection.

CURRENT OBSERVATIONS

The author has observed in the Orange area (Central Tablelands NSW) alone, horticultural
nurseries are propagating the following plants which are either considered weedy or are
"declared noxious plants" (Noxious Weeds Act 1993).

St John's wort (Hypericum perforatum)

Long-style feather grass (Pennisetum villosum) Noxious
Black knapweed (Centaurea nigra) Noxious Vic
Brown knapweed (Centaurea jacea)

Artichoke thistle (Cvnara cardunculus)

Plants such as perennial cornflower (Cenfaurea montana) are often grown ornamentals sold
through nurseries. This plant is considered a serious weed of both Spain and turkey (Holm et
al. 1979). Climate matching it would be easy to conclude the weedy potential of perennial
cornflower for the Mediterranean zones of southern Australia; Victoria, South Australia and

Western Australia.

The genus Centaurca has featured highly in an Orange district nursery. Not included in the
beforementioned list are three species of Centaurea which are unknown in Australia. Correct
identification required the forwarding of specimens to Kew Gardens, London. The genus
Centaurea originates chiefly from the Mediterranean region. Worldwide, there are about 500
species; many of these species are considered major weeds while some are considered
desirable horticultural species - eg cornflower (Centaurea cyanus). "Hortus Third, A Concise
Dictionary of Plants Cultivated in the United States and Canada" (Bailey and Bailey 1978)
lists 43 Centaurea specics considered horticultural plants. In New South Wales there are 6
Centaurea species listed. Of these, three are noxious weeds; St Barnaby's thistle, star thistle
and brown knapweed (Victoria). "Hortus Third" lists C. nigra, C. jacea and C. montana as
horticultural species.

There are many other examples of horticultural plants becoming weedy in Australia. The
example of Acacia karoo in New South Wales, Western Australia and Victoria is an obvious
example where climate matching would clearly indicate the plant's weedy potential.

Kochia (Kochia scoparia) is an excellent example where a major weed of the mid west USA
was deliberately introduced to Western Australia for salt reclamation work by a large seed and
nursery company. Kochia is known worldwide as a major agricultural weed but through lack
of a proper screening process and ignorance was allowed to be introduced and established.

CONCLUSION
This brief paper poses the question but does not attempt to provide the solution.

Persons in authority should be aware and concerned at the very real danger that "weedy"
horticultural plants pose to the environment and agriculture.
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RECENT NATURALISATIONS OF SPECIES IN AUSTRALIA - SOME
SPECIES WHICH COULD BECOME A PROBLEM IN NEW SOUTH
WALES

JR Hosking

CRC for Weed Management Systems and NSW Agriculture
RMB 944, Tamworth, NSW 2340

RH Groves

CRC for Weed Management Systems and

CSIRO Division of Plant Industry

GPO Box 1600, Canberra, ACT 2601

INTRODUCTION

The Co-operative Research Centre (CRC) for Weed Management Systems was commissioned
by the Bureau of Resource Sciences to document the establishment of exotic species in
Australia from 1971 to 1995. The report was also to identify the means of introduction (where
possible) and the costs of these introductions in lost production and control. The report was
prepared with the help of herbarium staff and herbarium records from around Australia.
Details for Victoria also included records compiled over many years by Geoff Cair.

According to Hnatiuk (1990) the number of introduced species in Australia is about 2,000 but
using various State floras and lists of naturalised plants present in various States the number
would now appear to be over 2,500 (Hosking unpublished data). There have been many
problems with identification of weed species in Australia and different States often use
different names for the same species (Hosking er al. 1996). This makes it difficult to
accurately determine which species are present in Australia and when they first established.
Weed species are also often not collected and are often poorly represented in herbaria. This
also results in difficulty in determining when a weed species first establishes. The date of
establishment listed in the report is based on the earliest herbarium record, or accurately
determined specimen, of a naturalised species. In some cases this date is many years after
establishment, for example for specimens collected from adult trees.

FINDINGS OF THE REPORT

A summary of the findings listed in the report (Groves ef al. 1996) follows (the term taxa is
used to denote any taxonomic category e.g. species, variety or subspecies):

1) A total of 296 plant taxa were recorded as naturalising between 1971 and 1995.

2) The recorded rate of naturalisation increased between 1981 and 1995 compared with 1971
to 1981,

3) Taxa naturalising between 1971 and 1995 originated equally from Africa, the Americas
and Europe.

4y Most recent naturalisations are still only locally established.

5) The majority of recently introduced taxa were introduced deliberately and legally.

6) The direct costs of these taxa are only known in a few cases.

7) The environmentai costs of these introductions are unknown and little studied.
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Of taxa that naturalised between 1971 and 1995 the majority (65%) were likely to have been
introduced as ornamentals.

Some species listed as naturalising between 1971 and 1995 and of potential importance
to New South Wales.

The following species are recorded as naturalised after 1971 and are potentially of importance
to New South Wales. The entire list of species that are recorded as naturalised after this date
can be found in the report of Groves et a/. 1996. A number of species listed in the report and
-not included below may also prove to be important weeds in the future. Comments on the
species below are in note form and are based on information in the report which was largely
extracted from a weed book being written by G. Sainty, S. Jacobs, J. Dellow, I. Miller, J
Hosking and G. Carr. Known distribution (Distrib:) of the species in Australia is based on
Hnatiuk (1990) and State floras except for Western Australia where the regions are the IBRA
regions used by the Australian Nature Conservation Agency (and also used by Western
Australian Herbarium (PERTH)).

Cabomba caroliniana CABOMBA (family Cabombaceae). Native to America. This species
was first recorded as naturalised in New South Wales in 1981 (based on a specimen at the
National Herbarium of New South Wales (NSW)) and in Victoria in 1989 (based on a
specimen at the National Herbarium of Victoria (MEL)). The earliest record for the species in
Queensland is for 1967 (Mackey and Swarbrick in press) but the species was not considered
naturalised in Queensland until 1989. This species was introduced as an aquarium plant.
Notes: A serious aquatic weed elsewhere in the world (Jacobs 1990). It will continue to grow
free floating. Spread by stem or root pieces. Seed production has not been reported in
Australia. Thrives in nutrient rich water and is now well established in New South Wales and
coastal Queensland. Spread should be prevented. See Parsons and Cuthbertson (1992) for
more information on this species. #Noxious in Qld. Distrib: Spreading in rivers. Qld (coast
and Atherton), NSW (North Coast Central Coast), Vic (MT).

Chromolaena odorata CHROMOLAENA, SIAM WEED (family Asteraceae). Native of West
Indies, tropical South America and Mexico. This species was not recorded in Australia until
1994 when it was found along the Tully River in North Queensland (B. Waterhouse pers.
comm.). The species appears to have been present since the early 1970s. This species is likely
to have been brought in as a pasture seed contaminant and first planted on Tully River Station.
Notes: C. odorata is a major weed in the tropics. Spread by seed. Toxic to stock. Potential to
invade disturbed land is high. To date $460,000 has been spent in an attempt to eradicate this
weed (Queensland Department of Natural Resources records). It is uncertain whether this
species would be a problem in New South Wales as it is mainly a tropical species. The species
may be a problem on the North Coast of New South Wales if it reached this area. A second
form of C. odorata was found on Tully River Station but this form only appears to be
spreading slowly. See Parsons and Cuthbertson (1992) for more information on this species,
#Noxious in Qld (whole State), NSW. Distrib: Localised - many hectares along Tully River.

Qld (Cook).

Cyperus aromaticus NAVUA SEDGE (family Cyperaceae). Native of tropical Africa. This
species was first recorded as naturalised in the Cairns area in 1979 (based on a specimen at the
Queensland Herbarium (BRI)). The species was also recorded from Kuranda in the same year
(Queensland Research Station, Atherton specimen). The means of introduction of this species
is unknown. Notes: Prolific seeder and this is the main method of spread. Also transported by
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root pieces. Aggressive in high rainfall areas. Can quickly form extensive colonies.
Considered one of the worst weeds in Fiji and now a very common weed of roadsides in
moister areas from Cape Tribulation south towards Innisfail, and near Kuranda as you
approach the Atherton Tablelands (B. Waterhouse pers. comm.). It is uncertain whether this
species would be a problem in New South Wales as it is mainly a tropical species. The species
may be a problem on the north coast of New South Wales if it reached this area. See Parsons
and Cuthbertson (1992) for more information on this species. #Noxious in Qld. Distrib:
Increasing problem. QIld (Cook- centred on Babinda).

Diplachne uninervia [Leptochloa uninervig] (family Poaccae). Native of America. This
species was first recorded as naturalised in New South Wales in 1992 (NSW specimen).
Subsequent to the Groves ef al. (1996} report an Australian revision of Diplachne has shown
that D. uninervia has been present in Australia for some time but has been misidentified as the
native species Diplachne fusca (N. Snow pers. comm.). The means of introduction of this
species is unknown. Notes: The only known location for this species in New South Wales is
Homebush Bay where plants were growing in saline waterlogged land. This area is now a
construction site for the year 2000 Olympics. On the basis of corrected identifications D.
uninervia has been recorded from five locations in WA and also from South Australia and the
Northern Territory. D. unminervia is a major weed of irrigated crops in California, and
potentially a major weed of rice in Australia. Distrib: Localised. Qld (North Kennedy), NSW
(Central Coast), SA (Southern Lofty), WA (many locations), NT (Palm Valley).

Equisetum arvense HORSETAIL (family Equisetaceae). Native of South Africa, Europe, Asia
and North America, First definite record of naturalisation appears to be November 1989
(NSW specimen) at Belrose, Sydney (first NSW specimen is for 1927 at the Barrington Tops
without any additional information - possibly only a pot plant at this time). This species is
likely to have been introduced as an ornamental. Notes: A garden escape that 1s extremely
difficult to eradicate, especially in rocky soils. In Sydney it dies back in winter. Has potential
to be a serious weed in Australia. Poisonous to livestock; contains equisetine, a toxic alkaloid
that causes equisetosis. Introduced to New Zealand ¢. 1910, where there are now localised
colonies of up to 200 ha. Major weed in northern hemisphere and recorded by Holm et al.
(1977) as one of the worlds worst weeds. Spread is mostly vegetative, by growth of rhizomes
and and movement of thizomes and tubers to new areas, with minor spread due to spores. To
date $10 000 has been spent by NSW agriculture on control of this fern (R. Trounce pers.
comm.). Occastonally sold as an ornamental. Detected for first time in Queensland at the Mi.
Coot-tha Botanic Gardens (Brisbane) on 20 June 1996 (by Warwick Wright). Origin of the Mt
Coot-tha plants is unknown as yet (may have been imported as a garden ornamental, either
from overseas or interstate sources). The Botanic gardens have been requested to remove the
plant. It is suspected that Equisetrum species are used as ‘medicinal herbs’ and other
introductions may have been made for this purpose (S. Csurhes pers. comm.). See Parsons and
Cuthbertson (1992) for more information on this species. #Noxious in Qld, NSW, Tas and
SA. Distrib: Localised. Qld (Moreton), NSW (Central Coast - naturalised in Sydney).

Hydrocleys nymphoides WATER POPPY (family Limnocharitaceae). Native of tropical
America. This species was grown in the Botanic Gardens in Sydney m 1899 (NSW
specimen). The species was first recorded as naturalised in Vic in 1979 (specimen collected
from Maffra, refers to the species being planted upstream of the collection area 10-15 years
earlier; specimen from Castlemaine, collected in the same year, refers to few plants being
present in 1973 and that the species was grown prior to this). The species was introduced as
an omamental. Netes: Reproduces by plantlets during autumn; also spread by pieces.

Page 60



9" Biennial Noxious Weeds Conference - Dubbo, NSW. 1997.

Attractive horticultural plant that has naturalised in isolated patches. Thrives in nutrient-rich
stationary or flowing water to 1 m deep. An ornamental that has the potential to become a
weed in eutrophic water. Naturalised in the Benalla, Yarra Glen and Valencia Creek (near
Maffra) areas, where recorded mainly from farm dams and slow-moving rivers (Walsh and
Entwisle 1994). Cultivated and now naturalised on the NSW North Coast and in Cabramatta
Creek, Sydney. Distrib: Localised. NSW (North Coast, Central Coast), Vic (NRSW).

Juncus fontanesii subsp. fontanesii (family Juncaceae). Native of Southern Europe, Turkey
‘and northern Africa. The species was first collected in Victoria in 1979 (Walsh and Entwisle
1994). The means of introduction of this species is unknown. Notes: The species is now
locally common around Princetown, Victoria. Similar to Juncus articulatus and possibly
overlooked for this reason. Distrib: Localised. Vic (K).

Kochia scoparia [Bassia scoparia] KOCHIA (family Chenopodiaceae). Native of Eurasia.
The species was first recorded as naturalised in Western Australia in 1990 (Australian Weeds
Committee report). The problem form is the one which was introduced for forage in salt
atfected areas. Notes: Forage form and ornamental form. Ornamental form possibly still sold
in some localities. Forage form introduced to Western Australia by a seed merchant and
planted in salt affected areas in 1990/91 (Australian Weeds Committee report). It spread
rapidly to non salt affected areas and roadsides and was considered a threat to agriculture. In
1992 it was proclaimed as a declared plant in Western Australia. May be confused with Roly-
Poly, Salsola kali, and Amaranths, Amaranthus spp. Kochia changes from green to yellowish
or brown with age. Dead plants break-off and blow around in the wind spreading seed. Hardy
salt tolerant species adapted to arid areas. Contains nitrates - if the plant contains more than
1.5% by dry matter of nitrate it may be toxic. Studies show that wheat yields are reduced c.
20% by a density of 6 Kochia plants per sq. metre. s an allelopath, i.e. produces substances
that suppress the growth of other plants. See WA Agricultural Protection Board Infonote
28/92 for more information. This species has the potential to be an important weed in New
South Wales. #Noxious in WA, Distrib: Localised. Tas (7), WA (AW, ESP).

Ludwigia longifolia (family Onagraceae). Native of South America. This species was first
recorded as naturalised in New South Wales in 1991 (NSW specimen). L. longifolia was
introduced to the botanical gardens in Sydney but removed after it showed potential to spread.
Notes: Recently naturalised near Sydney. Distrib: Localised. NSW (Central Coast).

Ludwigia peruviana PRIMROSE WILLOW (family Onagraccae). Native of North and South
America. The species was first recorded as naturalised in New South Wales in 1971 (NSW
specimen). This species is likely to have been introduced as an ornamental. Notes: In some
areas the number of seeds below dense L. peruviana are over 500 000 per m’. Seeds germinate
in 4 days in shallow clear water or mud; at least 80% of seed being capable of germinating,.
Seeds will germinate while floating. Germination appears to be limited by depth of soil, few
growing to the surface in sand 1 cm deep. L. peruviana may form small floating islands,
producing numerous pneumatophores; it is one of few shrubby species to disperse when
mature. Maintenance of canopy is mostly by vegetative means. Fallen stems produce new
shoots along the stem, eventually taking root. L. peruviana thrives in saturated soils or free
water. It has the potential to become a major weed. Probably spread by birds, seeds readily
adhcring to feathers. L. peruviana has poor wildlife value, excluding all other vegetation. One
infestation in the Botany Wetlands, Sydney, covers c¢. 30 ha. Identified as a major threat to
Australia by Csurhes (1991) in a review of Quarantine Proclamation 86P. For more
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information on L. peruviana see Parsons and Cuthbertson (1992). Distrib: Localised. NSW
(Central Coast),

Nassella charruana (family Poaceae). Native of Argentina and Paraguay. The species was
first recorded as naturalised in Victoria in 1995 (MEL specimen). The means of introduction
for this species is unknown. Notes: Spread by seed. Recorded from Thomastown, Victoria
and farmland on the northern side of Melbourne. This species has every indication of being an
extremely serious agricultural and environmental weed. The species is considered to be a
weed. in its native range (M. Gardener pers. comm.). This species has the potential to be an
important weed in New South Wales. Distrib: Localised at a few locations in Victoria. Vic

(ND.

Pistacia chinensis CHINESE PISTACHIO (family Anacardiaceae). Native from Afghanistan
to Kashmir. The species was first recorded as naturalised at Tamworth, New South Wales in
1990 (NSW specimen) but was obviously naturalised many years prior to this date from the
size of the trees. Also reported to be naturalised around Armidale (J.M.B. Smith pers. comm.)
and around Sydney (P. Dixon pers. comm.). First recorded in Queensland in 1990 (BRI
specimen). This species is likely to have been introduced as an ornamental. Notes: Often
confused with Rhus, Toxicendrum succedaneam, and promoted as a replacement for this
species. P. chinensis is at present only a minor environmental weed in New South Wales.
Distrib: Localised. Qld (?), NSW (Central Coast, Northern Tablelands, North Western

Slopes).

Rotala rotundifolia (family Lythraceae). Native of southern and south eastern Asia. The
species was first recorded as naturalised in Queensland in 1974 (BRI specimen) and in New
South Wales in 1992 (NSW specimen). This species is likely to have been introduced as an
ornamental. Notes: Water garden escape. Potential invader of wetlands. Collected from the
Brisbane and Cairns districts. Distrib: Localised. Qld (Cook, Moreton), NSW (Central
Coast).

Salix spp. WILLOWS, (family Salicaceae). A large number of species of willows and willow
hybrids have recently been recorded as naturalised in south-eastern Australia. This has been
partly due to recent introductions and partly due to increased interest in willow species as
weeds. Only one of the species considered to be of importance to New South Wales is covered
here.

Salix nigra BLACK WILLOW (family Salicaceae). Native of USA. The species was first
recorded as naturalised in Victoria in 1994 (II. Thexton pers. comm.). This species was
introduced as an ornamental and for stream bank stabilisation. Notes: Recorded from Kiewa
River and several other locations in north eastern Victoria (E. Thexton pers. comm.).
Common in freshwater tributaries of the Hawkesbury River (G. Sainty pers. comm.). Distrib:
Localised. NSW (Central Coast), Vic (RVW).

Senecio glastifolius (family Asteraceae). Native of South Africa. The species was first
recorded as naturalised in Western Australia in 1986 (PERTH specimen). This species is
likely to have been infroduced as an ornamental. Notes: Spread by seed. On sandy soils.
Potentiaily a serious environmental weed, now spreading in Banksia woodlands near Albany,
Western Australia. This species has the potential to be an environmental weed in New South
Wales. Distrib: Localised. WA (WAR JF).
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Succowia balaerica (family Brassicaceae). Native of the Mediterranean region. The species
was first recorded as naturalised in Western Australia in 1992 (PERTH specimen). This
species was introduced by Kings Park and Botanic Garden where it was grown in the
Mediterranean garden as an example of a Mediterranean plant (Keighery 1996). Notes:
Naturalised in bushland near Kings Park, Perth and also found below Reabold Hill in Bold
Regional Park, 8 km west of Perth (Keighery 1996). A potentially serious weed to much of
the vegetation of the western side of the Swan Coastal Plain and should be eradicated before
further spread occurs (Keighery 1996). This species has the potential to be a problem in
-southern New South Wales, Distrib: Localised. WA (SWA).

CONCLUSION

Reports of weedy species which have recently naturalised in Australia, such as the one
produced by the CRC for Weed Management Systems, should be compiled and made
available to all States. This brings potential weed problems to the notice of those that can
implement control should the specics enter the State.
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GIANT PARRAMATTA GRASS - AN UPDATE

JE Betts
District Agronomist
Grafion

If you live on the coast of NSW or a summer rainfall area above 700 mm per annum then the
chances of you getting Giant Parramatta grass Sporobolus indicus var major (G.P.G.) are very
good.

In fact if you lock at the distribution of a very close relative, Sporobolus indicus var capensis
(Small Parramatta grass) which is common across southern Australia then onc must speculate
that GPG could possibly have a similar distribution potential.

So, if you haven’t got it yet, the chances of getting it in most areas of NSW are good, so learn
what it looks like if you are not familiar with this plant.

Where Is It Now

Very heavy infestations of GPG are present in the mid north coast of NSW from Grafton to
Kempsey. It is spreading north and south with heavy isolated infestation reported in the
Manning, lower Hunter and south east Queensland with reports of small outbreaks in the
Nowra arca, New England Tablelands and Northwest slopes.

How Does It Spread?

GPG is a plant capable of producing massive quantities of seed. The seed is small about the
size of a grain of sugar is golden brown in colour and has the ability to stick to surfaces,
especially when wet.

Seed is mostly spread by vehicle, equipment, machinery and stock movement. Most new
infestations occur along public roads, highways, farm roads, tracks and around stockyards.

Typical spread on coastal pasture country is scattered plants gradually increasing in density to
patches of plants which then rapidly increase and take over the pasture as the dominant grass.
Depending on the type of pasture, grazing and pasture management the invasion can take as
little as 3-4 years to many years.

Why Is It A Problem?

We have no firm figures or what animal production losses are caused by GPG invasion of a
pasture. The general consensus from the cattle grazing community is that it does causes
losses. Losses in the range of 10% to 80% reduction in carrying capacity have been reported.
On the other hand production increases especially during drought have also been reported.

The plant is a tussocky summer growing perennial grass of low grazing quality and capable of
growing on a wide range of soil types and environments. Many farmers claim that its tough
Jeaf characteristics wear the teeth of cattle prematurely reducing the animals production life.
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GPG invades sporting fields, golf courses, nature strips and lawns where mowing the GPG
leaves an uncven, rough surface. It also presents a serious fire hazard in late winter and spring
where the dry stem and leaf material is highly combustible.

GPG can have a serious affect on the biodiversity of an area because of its ability to dominate
open grasslands which basically ends up as a monoculture.

What Do We Do About It?

The major strategies 10 date for the control of GPG have revolved around the following:

=  Reducing the spread of seed.

e  Early detection and control,

e Integrated control strategies.

e Management to improve utilisation of GPG.
¢  Common approach to GPG control.

Funding for the GPG awareness and control programme commenced in 1990 with an initial
grant of $50,000. A committee, NSW North East Noxious Plants Advisory Committee,
comprising Local Government and NSW Agriculture administers the funds and has also been
successful with raising extra funds from Agribusiness, Local and NSW Government.
Currently this committee is reviewing its structure and will most likely involve wider
community and government representation.

Reducing The Spread Of Seed
Major strategies have included:

*  An awareness campaign through publications combined with early detection and control
program targeted at the farming community.

*  Employees of Public utilities such as electricity supply, telecommunication organisations
and relevant commerce have been encouraged to adopt such practices that reduce the
spread of seed. This has been done by meetings, depot discussion sessions, posters and
information mail out. A set of protocols to reduce the spread of GPG by these
organisations has now been developed and implemented.

*  Local government have been active to varying degrees in controlling GPG on roadsides,
revegetating new roadworks and have encouraged buffer zones between infested and
clean arcas, and along roadways, tracks and on private lands with heavy infestations.

Early Detection And Control
The main strategies of this awareness programme have been:

Identification - distribution of colour identification brochures and posters.
Production and transmission of TV advertisements.

Video for use at meetings, etc.

Purchase and fitting out of mobile display van for usc at field days and shows.

*

* % ¥
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*  Posters, bumper stickers, Agnotes and other publications.
*  Use of field days, meetings, tours and media.
*  All of this has been done in close association with Local Government.

Integrated Control Strategies

Research and investigation work has included:

#  Herbicides screening trials with the major herbicides Frenock ®, 2,2 DPA and
Glyphosate being identified. Work also included time, rates of application and method of
application.

*  Studies on the Autecology (what makes GPG tick) and Bio control. The studies on the
autecology of GPG has greatly improved our understanding of the plants characteristics.
To date Bio control has shown little promise.

*  Confrol method trials eg: using cropping programmes.

*  Evaluation of competitive pasture species.

*  Studies to investigate the feasibility of selectively applying Frenock ® through a
Pressurised wick wiper on scattered GPG infestation are giving encouraging results.

*  (ilyphosate applied with a Pressurised wick wiper. This technique of selectively applying
Glyphosate to GPG in early summer is being further developed. If rates of 2.5 t0o 3 L per
ha Glyphosate 360 g/L are applied, a significant kill of G.P.G. can be achieved. Follow
up application is necessary.

This technique has been well developed in Queensland for the control of Giant Rats Tail grass
Sporobolus pyramidalis, a similar plant to GPG.

A technique using Glyphosate at sub lethal rates via a Pressurised wick wiper is showing
promise for chemical slashing of GPG (see later), Several shires on the mid north coast have
purchased Pressurised wick wipers for hire to their rate payers for GPG control.

A Research Agronomist, Mr David Officer has been recently appointed to Grafion to work on
the GPG problem. Highest research priority will be to attempt to assess the production and
economic losses caused by GPG. This is basic information which we don’t have, and is vital
for assessing economics of control and control strategies. Other work will include further
development of different control methods and strategies as well further evaluation of
compelitive pasture species.

Demenstration programme showing different control strategies has been underway for some
years throughout the north coast of NSW. The programme has involved Local Government,
NSW Agriculture and recently Catchment Management Commitlees and the Landcare
movement.

Some farmers have developed strategies appropriate to their own situation eg: A high nitrogen
fertiliser programme with strategic grazing and slashing has worked well on dairy pastures

infested with GPQG.

Management To Improve The Utilisation Of GPG
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Some farmers have observed that during dry spring periods cattle have performed better
grazing short GPG than they did on predominantly Carpet grass Axonopus affinis which the
GPG had replaced.

Feeding and feed quality studies also indicated that short GPG is 10 - 15% better digestibility
in spring and provided GPG was kept short, about the same quality as carpet grass in summer.

To prevent GPG becoming rank in late summer a chemical slashing technique is being
developed using low rates of Glyphosate applied through a Pressurised wick wiper at early
-seed head initiation normally in late January and February. Rates as low a 1 L per ha of
Glyphosate 360 g/L is sufficient to significantly reduce seeding and prevent the overburden of

rank growth in late summer.

This technique is quicker and cheaper than slashing although the GPG must be preconditioned
either by burning or slashing in the spring prior to the first application of Glyphosate.

Common Approach To GPG Control

There has been an informal common approach to control of different levels of GPG
infestation throughout the Local Government areas of north coast NSW. This has worked to
some degree but the need for a better standard approach has been recognised. Currently the
NSW North East Noxious Plant Advisory commiittee is working on protocols to standardise
strategies and options for GPG control which hopefully will be implemented by Local
Government throughout north coast NSW.

Because we are looking at a complicated biological and economic system these are no
universal answers or methods of control for GPG. Situations vary from property to property,
even from paddock to paddock, the control method used will vary according to factors such
as:

*  the level of infestation;

*  existing pasture and land use;

*  type of production and level of production;
*  type of land and soil.

TAKE HOME MESSAGE

s It 1s highly likely that in time you will get Giant Parramatta grass.

e  Learn to identify it.

o It is spread by seed on vehicles, machinery and cattle movement from the North Coast of
NSW.

e You will most likely first see it along roads, tracks and around stock yards.

e  Early detection and removal/destruction is the best and cheapest control strategy.

e  Once established there is no one hit off control strategy for G.P.G., control will involve
integrated strategies that can be expensive.

e Raise the level of your agricultural communities awareness of the dangers of Giant
Parramatta grass.

- o3P
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WEEDBUSTER WEEK

Roger Smith
Orange City Council
Orange

INTRODUCTION

Weeds Awareness Week was first introduced in 1986 in NSW to draw people’s attention to
problems caused by weeds. Organised by the NSW Agriculture and the Noxious Plant
Officer’’s Association it was again staged in 1990 and 1996. Today it has become a national
event, and is now known as Weedbuster Week.

Weedbuster Week will be held throughout Australia from 12 to 19 October 1997, to raise
awareness about weeds and the problems they cause.

In New South Wales, the week will be coordinated by NSW Agriculture.

THE AIM OF WEEDBUSTER WEEK

To raise public awarcness of noxious weeds and the detrimental cffcct they have on the
environment, at both an economic level and a recreational level.

Weedbuster Week gives land care groups, bush regeneration groups, local government,
schools, catchment groups and others the opportunity to promote their weed control activities
and raise awareness in their local communities. Projects can be organised by these groups
aiming at cleaning up specific weed infested areas.

Type of Activity

The type of activity could be a field day, a potted weed display, a weed control demonstration,
seminar, workshop, school activity, (colouring in competition, essay competition), weed clean
up at a local creek or park or any other weed control activity.

When holding your weed event, try and choose a sitc where you can gain maximum visibility.
For example, if your are planning a weed display choose a high profile, high traffic area.
Shopping centres, malls and main streets are prime examples. It would be more appropriate to
set up a weed display in a busy shopping centre on a Saturday morning rather than a local
corner shop on a Wednesday evening.

Advertise and Publicise

As Weedbuster Week approaches, advertise and publicise the event with great gusto. Contact
your local radio station and newspaper and let them know what’s going on. You will be
pleasantly surprised at their response.

Posters can be placed around town in places like shopping centres, shop windows, take
aways, service stations and the like. Of course, seek permission first.
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Involve local schools via colouring in and essay competitions. Children, especially young
children, love these types of events and mum and dad will soon be informed about weeds.

Gaining on Past Personal Experience

In 1996, Orange City Council involved the local schools with colouring in competitions in
conjunection with the NSW Agriculture competitions. Apart from the prizes presented by
NSW Agriculture and their sponsor, Orange City Council also presented awards for all the
-children who presented the best picture or essay for their age groups in each school. Local
business houses happily provided sponsorship to purchase these awards. A bag of goodies was
also presented to every infants and primary school child who entered the competition.

Orange City Council, Cabonne Shire Council and Wellington Shire Council also combined to
hold a street display in Wellington’s main street as well as a major weed display in Orange’s
newest shopping centre, the Metro Plaza. Both these events were very successful. Employees
from the NSW Agriculture also assisted with the display.

The display in the Metro Plaza included potted noxious weeds, posters, Ag notes, balloons
and the main attraction, Woody the Weed. The balloons and Woody proved to be extremely
popular with the young children.

Networking with neighbouring Councils, (L.ocal Control Authority), proved to be very
successful. Various ideas were banded around prior to Weed Awareness Week and the sharing
of resources throughout the Week ensured one Council, (Local Control Authority), was not
left with all the work.

The same format is planned for Weedbuster Week this year with Orange City Council,
Cabonne Shire Council and Wellington Shire Council joining forces once more.

TAKE HOME MESSAGES
Come on everybody - shake, rattle and roll. Make people aware of noxious weeds and their

“ugly” effect on our country, Contact the local media, local schools, local business houses and
your neighbouring control authorities or environmental groups and get them involved.

Lets....“BUST THE WEED”.....
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“Woody the Weed” - an innovative approach to weed awareness used during Weed
Awareness Week 1996.
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BIOLOGICAL WEED CONTROL AS A PART OF OVERALL WEED
MANAGEMENT

DT Briese, WJ Pettit and TL Woodburn
CSIRO Entomology, Canberra, ACT

JJ Dellow and J Fisher

NSW Agriculture, Orange, NSW

"ABSTRACT

The aim of this paper is to put biocontrol of weeds into a framework to help participants of
this Conference to develop an understanding of the potentials and limitations of biocontrol in
agricultural systems. The talk will be in several parts and aims to look at a range of issues
ranging from how biocontrol fits into the Noxious Weeds Act, through release, establishment
and assessment phases to integration with other conventional measures of weed control.

Biocontrol and the Noxious Weeds Act - John Fisher

Landholders have a ‘duty of care’ towards their neighbours, and it is the responsibility of local
control authorities (LCAs) to enforce the provisions of the Noxious Weeds Act. It is NWAC
policy to encourage the use of biological control in appropriate situations while avoiding the
use of it by landholders as an excuse for not carrying out their responsibilities under the
Noxious Weeds Act.

The Ecology of Weed Systems - David Briese

To effectively manage weeds it is critical to understand their biology and ecology. This is
particular important for biological control, as the life-cycle of the control agent is tightly
linked to that of the host weed. Weeds may be annual, biennial or perennial; they may have
grassy, herbaceous, shrubby or woody structures; they may reproduce by seed, vegetatively or
both; they have different ways of dispersing and some may form large long-lived stores of
viable seed in the soil. All of these properties necd to be considered when selecting potential
biological control agents and will have an influence on how successful an agent might be.
Examples of these are given.

A thorough understanding of weed ecology is not only necessary for improving the success of
biological control, it is critical for any integration of biological control into weed management
strategies. One way to do this is by modelling the weed population dynamics. This can
enable the weak links of a weed’s life-cycle to be identified (e.g. is it more effective to reduce
seed output directly or to target the young or mature rosettes in a broadleal weed). It can also
determine the threshold levels in weed populations needed for control and predict how well
agents are likely to achieve these. Such models are also useful tools for studying the impact
of other weed control options, such as grazing management and tactical herbicide usage.

A detailed understanding of weed ecology is, therefore, the key to integrating the various
options and producing more effective management strategies.
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Release and Establishment of Biological Control Agents - Tim Woodburn

Any biological control project has several sequential stages. There is the initial explorative
phase, in the target weed’s native range, for potential pathogens/arthropods. Studies on basic
weed ecology should also be done during at this time. The selected agents are then introduced
into quarantine, where they undergo host testing to establish their specificity levels. Once it
has been established that neither plants of agricultural or environmental importance ar¢ under
threat, permission is sought from the Australian Quarantine Inspection Service and
Environment Australia for its release.

The release phase can be subdivided into 3 stages of varying duration: years 1-3, the initial
rcleases, usually of a research nature: years 2-4, initial releases made by State collaborators:
years 3-6, rapid expansion of redistribution networks.

The monitoring phase of a project commences once the agents become established in the
Australian environment. Typically there is assessment of both the spread and impact of the
agents on the target weeds. There are usually 3 levels of monitoring undertaken. Detailed
assessment by the research team focuses initially on the impact of an agent at a micro level
e.g., extended regular sampling of individual weeds or small weed patches. This detailed
study is expanded to the plant population level as and when the spread of the biocontrol agent
ocCurs.

The second level of monitoring occurs at the State level by the State collaborators, where a
once only measure of spread and impact is assessed at a few selected sites over the range of
the weed infestation. The third level of assessment is undertaken at the local level
redistribution network level, where the emphasis is more on establishment of the agent.

Realistic Expectations for Agent Impacts - Bill Pettit

There is a great many people with a vested interest in the success of a biological control
program against a weed species. A reduction in herbicide usage, mechanical control methods
and landholder time and money are expectations that landholders, biocontrol workers and
agronomists alike share. Whether such expectations are realistic will depend upon a number
of factors. The ecology of the target plant, the potential impact of an introduced agent on that
plant as an individual and as a population, the effectiveness of redistribution of that agent
through the range of the target weed, and the compatibility of landuse with the agent's
lifecycle will all have a strong influenee in the realisation of the potential impact of a
biological control agent.

With a large number of biological control agents released in Australia now in a redistribution
phase biocontrol workers have more of an insight into the potential of these agents to impact
on their target weed species. How this potential might be realised in a weed management
system for pastures will be the subject of this paper.

Integration of Herbicides and Biocontrol - Jim Dellow
To date biological control of weeds has been used as a stand ‘alone concept’. In reality this

mentality is putting excessive strain on what is already a delicate balance. To exploit
biological control agents {insects and plant pathogens) to their full potential consideration
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must be given to a fully integrated approach incorporating grazing livestock, perennial
pastures and herbicides.

Already the spray-graze technique is utilised by farmers to capitalise on grazing stock,
sublethal herbicide rates and competitive crops or pastures to obtain superior and cheaper
control results. The next step is to incorporate biocontrol agents into the system.

The possible harmful affects of herbicides on the efficacy of biocontrol agents must be
assessed as well as the timing of strategic grazing of livestock to avoid averse resuits.
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INTEGRATED CONTROL OF BITOU BUSH IN NEW SOUTH WALES

Royce H Holtkamp

NSW Agriculture &

CRC for Weed Management Systems
RMB 944, Tamworth 2340, Australia

THE PROBLEM

Bitou bush and boneseed, two subspecies of Chrysanthemoides monilifera, are competitive
environmental weeds of South African origin, Despite distinct differences between these
subspecies (Weiss 1986) the similarities in pest status and habit often mean that they are
lumped together. Bitou bush (C. monilifera ssp. rotundatay is restricted to areas of summer
rainfall (Parsons and Cuthbertson 1992) and infests coastal areas of southern Quecnsland,
NSW and Lord Howe Island. There is also an focalised infestation at Menindee Lakes, NSW.
In NSW it is common in areas north of Sydney and occurs south to the Victorian border (Love
1985). Boneseed (. monilifera ssp. monilifera) is restricted to areas of winter rainfall
(Parsons and Cuthbertson 1992) occurring extensively throughout southern Australia but is
also present in coastal areas of NSW as far north as Sydney. It is a serious problem in many
conservation areas in Victoria, South Australia, Western Australia and Tasmania. Boneseed
was first recorded as a garden shrub in Sydney in 1852 (Gray 1976). Bitou bush was first
recorded as naturalised in Australia from Stockton near Newcastle in 1908 (Weiss 1986)
where it appears to have been an accidental introduction in ships ballast.

During the early 1950’s bitou bush was used as a sand stabilising plant (Mort & Hewilt 1953)
and to revegetate coastal areas mined for mineral sands (Barr 1965). The capacity of bitou
bush to invade native vegetation had been recognised by the early 1970's and its
recommendation for coastal planting was withdrawn. However, by [976, Gray (1970)
reported that bitou bush was naturalised along much of the NSW coast. Aerial surveys of the
NSW coastline were conducted by the NSW National Parks and Wildlife Service in 1981 and
1982. These indicated that bitou bush was distributed along approximately 60% (645 km} of
the coast and was the dominant species along 230 km, The range of bitou bush has expanded
since these surveys and Love (1985) predicted that it could spread to occupy over 90% of the
NSW coastline by 2010 and would dominate the native vegetation along two thirds of the
coastal fringe.

Bitou bush is a serious weed of conservation areas (Adair & Scott 1989). In invaded
vegetation, plant diversity is reduced and structural alterations occur as native plants are
displaced (Dodkin & Gilmore 1985). This displacement has a detrimental effect on native
fauna (Dodkin & Gilmore 1985). Bitou bush is largely an environmental weed as it is easily
controlled by stock grazing and cultivation. It is primarily restricted to non-agricultural areas
such as national parks, forests, coastal dune ecosystems and other recreational land. In the
past, physical and chemical control have been used to reduce infestations and limit spread of
bitou bush.

Biological Control

A biological control program against bitou bush and boneseed was approved by Standing
Committee On Agriculture in 1987. Surveys in South Africa indicated that there are more than
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100 species of phytophagous insects associated with the Chrysanthemoides species complex
(Scott & Adair 1990). To date, seven species of insects have been imported from South Africa
into Australia for host specificity testing. Host specificity testing for bitou bush and boneseed
insects is being conducted at Keith Turnbull Research Institute, Victoria. Insects imported are
bitou tip moth (Comostolopsis germana); five species of leaf feeding beetle: black boneseed
beetle (Chrysolina sp. 1), blotched bonesced beetle (Chrysolina picturata), painted boneseed
beetle (Chrysolina sp. 2), Ageniosa electoralis and bitou tortoise beetle (Cassida sp.); and
bitou seed fly (Mesoclanis polana). A leaf feeding moth (Tortrix sp.) and the lacy-winged
“bitou seed fly (Mesoclanis magnipalpis) are currently undergoing quarantine host specificity
testing in Australia. Six species have been released, bitou tip moth, black boneseed beetle,
blotched boneseed beetle, painted boneseed beetle, bitou tortoise beetle and bitou seed fly. A.
electoralis was able to develop on a number of plant species and has been rejected as a
possible biological control agent. Additional insects and a rust fungus are now under
investigation in South Africa.

Of the six insects currently released in Australia, bitou tip moth has been the most successful.
This species only develops on Chrysanthemoides spp. (Adair and Scott 1989). It has now been
released at 68 sites in NSW and has established at, or is colonising, many of these. At many of
these sites it has now spread several kilometres from the original release point. At some sites,
numbers in excess of 400 larvae/m’ have been found and are significantly reducing flowering
and seed production of bitou bush. Black boneseed beetle has been released at five sites in
NSW. Iis current status is unclear but it does not appear to have established at any site. The
larvae of this beetle appear to be particularly prone to predation by ants and spiders (R. Adair
pers. comm.) and this may limit their potential as biological control agents. Blotched
boneseed beetle will not be released in NSW as it is specific to boneseed and prefers winter
rainfall areas found in Victoria and South Australia. Painted boneseed beetle has been released
at six sites in NSW but like black boneseed beetle it does not appear to have established at any
of these sites. Bitou tortoise beetle has been released at six sites in NSW and is persisting and
reproducing at these sites but it is too early to say whether it has established or it’s likely
impact. Bitou seed fly has now been released at three sites in NSW. It is too early to say
whether 1t has established at one of these sites but at the other two it has spread several
kilometres up and down the coast in less than 12 months. This {ly is present in very high
numbers and is causing significant damage to seed at these two sites.

Traditional Control Methods

Traditional control methods include physical and chemical control. Physical control is usually
carried out by local volunteer groups. These groups mainly organise working parties to
remove bitou bush plants by hand pulling although painting cut stumps with glyphosate is
also practised. The cut-stump method is preferred by many workers because it results in
minimal soil disturbance. These forms of control are particularly effective in small areas of high
conservation significance. Larger scale control using these methods is not practical because it
is too labour intensive. The possibility of removing bitou bush in arcas infested for many
years is compounded by large soil sced banks. Weiss and Milton (1984) recorded a soil seed
bank of 2030 seeds per m® near Moruya on the south coast of NSW and Holtkamp
(unpublished data) has recorded a soil seed bank of up to 1968 viable seeds per m® as well as
almost 4000 damaged seeds per m* at Port Macquarie.
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Bitou bush can be controlled using herbicides. However, various problems such as access to
sites and the possibility of non-target damage arise. The most effective method of application
is by air, either by plane or helicopter, but this is extremely costly. Cooney et al (1982)
evaluated the herbicide glyphosate (Roundup®) on bitou bush infestations and found that it
was effective on the target plant and caused little damage to native species in the same area.
However, only five native species were tested in these trials. Unfortunately, as the large bitou
bush plants died, there was prolific germination of seeds. This necessitated re-treatment of
infested areas. Re-spraying needs to be carried out regularly until the large soil seed bank is
exhausted or the surrounding native vegetation out-competes the emerging bitou bush
seedlings. Re-treatment on this scale 1s extremely costly.

Toth er al. (1993) have considerably refined the original work on aerial application of
glyphosate using helicopters and have discovered a “window of opportunity” during the
winter period immediately following peak flowering of bitou bush. At this time bitou bush
was most susceptible and seven native species tested were least susceptible. Toth e al. (1995)
increased this number to 66 native species tested and recently this has been increased to 160
species tested (J. Toth, pers. comm.). Further herbicide treatments are required approximately
every two years until the soil seed bank is exhausted. It is important that none of the
regenerating plants be allowed to flower and set seed. Aerial application of glyphosate has
now become widely accepted and several hundred hectares of NSW National Parks and
Wildlife Service land was treated during 1995 (J. Toth, pers. comm.).

Integrated Control

Toth ef al. (1995) are currently investigating the feasibility of integrated control of bitou bush
at several sites on the NSW coast including Jervis Bay National Park and Myall Lakes
National Park. The technique involves the aerial application of glyphosate o control mature
plants, combined with the release of biological control agents to control seedling regeneration.

The role of fire in an integrated control program for bitou bush is currently under investigation
on the NSW south coast by the CRC for Weed management Systems. Preliminary
observations of burnt areas suggest that fire stimulates large scale germination of bitou bush
seeds. These young seedlings support extremely large and active populations of bitou tip moth
and are also easy to hand remove or re-treat with herbicide.

TAKE HOME MESSAGE

Biological control of bitou bush, if successful, will reduce this weed to a minor component of
invaded vegetation. However, it must be remembered that biological control will not eradicate
bitou bush. Integrated control combining biological control, strategic herbicide application and
possibly fire appears to be the most viable long term solution.

Any integrated program will have to ensure that sufficient biological control agents remain
following other forms of treatment to ensure re-establishment of biological control agent
populations. Continuing physical and herbicidal control by volunteer groups in areas of high
conservation significance is also important. The regeneration of coastal areas cleared of bitou
bush by local volunteer groups also forms an important component of this program.
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It is essential that revegetation of disturbed habitat occurs quickly to prevent the niche
previously occupied by bitou bush being occupied by bitou bush seedlings or by another weed

species,
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THE "SPRAY-GRAZE" TECHNIQUE
A METHOD OF PASTURE MANIPULATION

JJ Dellow

Weeds Agronomist

Orange Agricultural Institute
NSW Agriculture

Orange 2800

The "spray-graze" technique for broadleaf weed control in pastures and winter forage crops
(oats) is based on the integration of the application of sub-lcthal rates of the herbicides
MCPA, 2.4-D amine and 2,4-DB amine with heavy livestock grazing pressures.

ADVANTAGES

Although all herbicides have some effect on pastures and crops, particularly legumes, there is
generally no permanent damage to established pastures because of the low application rates,

There is a cost saving because the technique relies on the application of low sub-lethal rates.
The technique is environmentally sound due 1o its selectiveness and the low application rates
used.

THE TECHNIQUE

Sub-lethal rates of the herbicides MCPA or 2,4-D amine are effective in controlling the listed
broadleaf weeds if applied at the correct growth stage of both the weed and pasture/crop, and
used in combination with the recommended grazing livestock pressure.

The pasture treated must have the potential of being a well balanced productive pasture with a
good legume component in order to replace the weeds controlled.

Timing

Apply the herbicide at the recommended rate when the weeds are actively growing. The
weeds must be sprayed when they are most susceptible; this is usually when they are in the
small rosette stage. The clover component of the pasture should have at least two to three
leaves before spraying.

Autumin spray application, six to eight weeds after the autumn break (good opening rains)
when the broadlecaf weeds are most susceptible.

Seven to ten days after spraying, the paddock should be stocked with sheep at preferably eight
to ten times the normal stocking pressure until the weeds are selectively grazed as closely as
possible.

Grazing should not continue to the stage where the pasture is damaged. It is more important to
consider the condition of the pasture than be concerned about the presence of the weeds.

Page 78



9" Biennial Noxious Weeds Conference - Dubbo, NSW. 1997.

Why the technique works

The pasture treated must be a reasonably well balanced legume-based pasture capable of
competing with, and replacing the weeds after applying the herbicide and grazing pressure.

The recommended application rates will not permanently affect clover and other pasture
species; however, medics are less tolerant and the lower application rates should be
constdered. The sub-lethal application rate will not kill the weeds by itself. However, the
‘herbicide is absorbed by the weeds causing them to wilt and become more palatable to stock.
The palatability increascs as a result of the sugar levels rising following a short period after
spraying. The weeds also assume a more ercct habit allowing for casier grazing.

If the weeds are not heavily grazed at this time, most of them will recover after three weeks,
making normal growth, In the wilted state, the weeds are selectively and quickly grazed.

Any regrowth which does occur after grazing, usually survives. However, following treatment
the pasture makes normal growth which will compete strongly with these weeds.

Weeds eontrolled

Caltrop Shepherd's purse Turnip weed
Capeweed Saffron thistle Wild radish
Charlock Slender thistie Wild turnip
Mustards Spear thistle

Paterson's curse Varicgated thistle

Table 1. Applieation rate (per hectare) For Spray-Graze

MCPA MCPA 2,4-D amine 2,4-D amine | 2,4-DB amine
250 g/L 500 g/L. 500 g/L 800 g/ 500 g/L
MCPA 250 MCPA amine | Amicide 500 Baton® Trifolamine®
500 Amicide LO-500 A Legumex Super®
Buttress®
litres litres litres grams litres
700ml-28L 350ml-141L 350 ml - 1.4 L. 250-900 g 1.0L-32L

Rain safe period
Do not spray if rain is likely within four hours.
Withholding period

Do not graze or cut for stock food for seven days after application.
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DISADVANTAGES AND PITFALLS

Pasture treated must be a reasonably well balanced legume based pasture.

Weeds must be small.

Weeds must be actively growing; consider stress such as waterlogging and frost.

Sheep are the most effective; cattle usually give poor results.

Heavy stocking is critical.

Weeds remain palatable for about three to four weeks after spraying. High stocking rates
must be maintained.

Keep the paddock size manageable. Too large a paddock makes it difficult to achieve the
desired grazing pressure.

Slow germinating weeds such as saffron thistle and wild radish seedlings may appear
after treatment and will not be controlled.

For spring "spray-graze', graze the paddock hard during the winter and apply the
herbicide before the clover flowers.

Care must be taken if the pasture is based on medics because they may be killed using
this technique.

Caution

This technique is a valuable method of controlling weeds. However, some weeds are
potentially poisonous and can become more toxic and more palatable when sprayed.
Paterson's curse and varicgated thistles are examples.

In order to minimise the risk to animals ensure that the stocking pressure is high. This will
minimise the intake per animal. Maintain a close watch for any adverse effect on the animals

and if necessary remove them at the first signs of abnormal behaviour.

Dry sheep or wethers should be used rather than young breeding stock. Horses should not be

used.

Further Reading

*Weed Control in Lucerne and Pastures 1997/98' - J. J. Dellow. NSW Agriculture Booklet.

V%L € T
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ALLIGATOR WEED
Jim Quinn
Horticultural Research & Advisory Station
Gosford, NSW
ORIGIN & INTRODUCTION

“Alligator weed apparently originated in the lowlands of the Parana River near Argentina's
border with Brazil and Uraguay, a region which lies at a similar latitude to Sydney. But the
weed tolerates much cooler climates.

Hockley (1974 suggested that alligator weed was bought to Australia in ships’ ballast), but
extracts of a letter by . Riley dated May, 1946 accompanying the early specimens of alligator
weed indicated the last ballast was dumped at Carrington near Newcastle in 1914. It is more
likely that alligator weed was introduced via ships’ cargo at a later date, perhaps during the
Second World War (A, Kanis, pers. comm. 1979). Records suggest that all alligator weed in
Australia is a clone of the same parent matericl that has spread from the point of entry at

Carrington (M.H. Julien).

Spread

The large persistent infestation near the mouth of the Hunter River at Williamstown, north of
Newcastle, now covers in excess of 2,000 ha of swampy land including paddocks. Infestations
have been spread to other areas, some known, by movements of stock and contaminated
machinery but is suspected to be in other areas not yet detected. ‘

It is thought the weed was introduced to the Botany Bay arca during the Second World War,
spreading to the George’s River, then by sand and soil extraction to diverse areas in the
Sydney Metropolitan area. Now alligator weed has spread extensively over the Sydney Basin,
which includes 20,000 km of crecks and rivers, and is out of control, especially in the South
and in Kemp’s Creek, part of the Nepean Hawkesbury Catchment, posing a threat to
Agriculture valued at approx $2,000 million in the Sydney Basin, including the turf farm
industry valued at $54 million. There are now many new outbreaks being reported and the
spread is now at explosion point.

Description

Alligator weed is a perennial, stoloniferous herb, that has invaded waterways and banks as
flood plains began to be used for pasture, agriculture and turf production in Australia. In
Australia, alligator weed has the potential to spread throughout inland waters of the mainfand,
particularly in the wetter near-coastal and coastal zones (Anon.1982).

Infestations consist of a tangled mat of old, prostate stems supporting younger upright stems
bearing pairs of leaves on each node. When floating on water, roots are adventitious, stems are
thicker with large air spaces and dense mats of stems cover the surface. When on land, stems
are thinner, air spaces arc smaller or absent and plants develop tap roots. Flowers are white in
a rounded spike, borme on an axillary flower stalk and occur mainly in late summer. Viable
seeds are not produced and propagation is by stem fragments (Julien and Broadbent 1980).
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The pest status of alligator weed on waterways results from excess growth which restricts use
of water, alters aquatic ecology and excludes growth of other plant species. It causes problems
associated with the flow of water, {looding, sedimentation and provides habitats for disease
vectors and insect pests such as mosquitoes (Mitchell, 1978; Julien and Broadbent, 1980).
Alligator weed has invaded terrestrial areas, including agricultural land, where it may be
spread by vehicles or livestock as well as in hay, turf sand or soil to other waterways. The
plant's status as a weed is enhanced because herbicides are unable to translocate down the
stems and, although emergent and above ground parts may die, regrowth quickly occurs from
submerged or underground material. Biological control reduced large mats of alligator weed
to edge infestations on large permanent waterways near Sydney, but not in smaller waterways,
drains, swamps or terrestrial areas (Julien 1981).

The weed can tolerate a wide variety of mono-climates and has become a problem in cool and
warm, temperate regions. It requires a warm growing season, but will tolerate cold winters
including severe frosts, which may kill emergent stem materiel (Coulson, 1977). In the United
Statcs and China, freezing conditions such as ponds frozen over with ice cause a kill above the
ground and surface areas, with regrowth occurring as the temperatures rise again.

Spread

A survey of the Nepean-Hawkesbury catchment was carried out by NSW Agricuiture with
assistance from the Wollondilly Shire Weeds Officer, Kevin Burton, during July and August,
1995 in order to identify the source and extent of alligator weed in the catchment area.

The source of alligator weed in the Nepean River was traced to a swamp just above Menangle
Weir where, in times of heavy rain, this swamp drains to the river and sand and soil was
contaminated with alligator weed introduced into the area some years ago. Many small,
floating and attached infestations were located from Menangle to Richmond.

The area from Menangle to Wallacia Weir has now been brought under very good control
mainly due to the effort of Wollondilly Shire Weeds Officer, Kevin Burton, who, with an
assistant and a small boat and using a gas gun has maintained good control over a two-year
period with two treatments each sumimner.

The area between Penrith and Richmond is being controlled by Hawkesbury River County
Council, who had great success treating a major Water hyacinth infestation only to find a
rapidly-increasing alligator weed infestation taking its place. The treatment of alligator weed
in this area is severely stretching the resources of the County Council.

The South and Kemp’s Creek infestations are out of control, and will require thousands of
litres of chemical, both on water and in terrestrial infestations. The creeks run through
residential, grazing, and vegetable-growing locations.

I feel that even if adequate funding was to be made available, it would be difficult to obtain
EPA approval to continuously use large amounts of chemical in these areas. If this were to be
the case, and as there are no other methods of control, alligator weed would have to be taken
off the list in these areas and try to have it contained in non-affected arcas, especially inland in
the wetlands and irrigation areas.
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Sri Lankan Community

To further compound the problem, it has been found the Sri Lankan community in Australia
have been using alligator weed as a herb and being mistaken for Alternanthera sessilis which
1s called Mukunu-wenna by the Singhalese and Pononcarni by the Tamils.

This was discovered by accident in Queensland early in 1996 by the Department of Natural
‘Resources when an infestation of alligator weed was found growing in a suburban garden in
Brisbane. Upon further investigation it was found to be widespread in the Sri Lankan
community in approximately 70 gardens stretching from Cooktown , west to Roma and

Brisbane.

NSW Agriculture were notified, a Sri Lankan consultant, Lalith Gunasekera, was appointed
on a temporary basis to work with me in order to appraise the situation in NSW. We found
that the use of alligator weed grown in home gardens was widespread in the Sydney area as
well as in smaller portions of the Newcastle and Wollongong areas. Also, small numbers were
found at Dubbo, Parkes, Forbes, Peak Hill, Brewarrina, Grafton, Lismore, and Armidale.

A replacement plant, Mukunu-Wenna, (dlternanthera sessilis) has been propagated at NSW
Agriculture’s Horticultural Research and Advisory Station, Gosford, and this has been
supplied free of charge and distributed at Buddhist Temples and Sri Lankan food fairs. This
was done as a inducement to report alligator weed.

Good control is being achieved where Shire Weeds Officers in country areas have treated the
gardens. However, it is difficult in the Sydney area as the Sri Lankan population is estimated
at around 20,000 people and many Sydney Councils do not have with fulltime Weeds
Officers.

Another problem in the Sydney area is the number of Sri Lankans who have rented and
moved on over the past fifteen years, this is the length of time the growing of alligator weed
in gardens is estimated to have been occurring in the Sydney area. Quite a number of people,
when they discovered that they were growing the wrong plant, tried to dig it out, used a
whipper snipper, mowed and disposed of it in rubbish bins, or in the case of mowing,
contractors took clippings to a rubbish tip or dumped it in the bush.

The growing of alligator weed as a herb has been solely confined to the Sri Lankan
community. £d Ferry, Weeds Officer with Fairfield City Council, could find no evidence of
its use by the Vietnamese community in the Cabramatta area.

Lalith Gunasekera has had contact with 610 Sri Lankans in Melbourne, six in South Australia,
four in Tasmania, 24 in Western Australia, and knows of 100 families in Darwin, as well as
reports of it growing in New Zealand. 1t is feasible the growing of alligator weed as a herb
could be worldwide.

A strategy Tor conirol in home gardens is still being developed. During the 1996-97 summer
the services of a contractor was offered at $90.00 per garden treatment, approximately four
treatments being required for two summers, but this was rejected as being too expensive,
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The proposal now is to endeavour to have Metsulfuron prepared in 2 g packs, so owners can
carry out their own treatment. They will be advised that they will be unable to use the alligator
weed garden for two years. The smallest amount of Metsulfuron that can be purchased is a

brand called Generex(R) in a 50 g pack, and as only half a gram is required in five litres of
water, it would need to be purchased by groups and divided.

City Councils may be able to inspect properties and possibly supply small quantities of
Metsulfon as members of the Sri Lankan community make contact with council or council can
contact them. City Councils will be encouraged to carry out random inspections from rate
notices on propertics owned by Sri Lankans and also train Council Officers in the sections
which require council inspections to identify alligator weed.

Biological Control

The alligator weed flea beetle, Agasicies hygrophila has evolved with the aquatic form of the
plant, which has a different growth pattern to the terrestrial form. The adult beetle cats the
plant’s leaves and then burrows into hollow stems to pupate. As the terrestrial form 1s under a
degree of water stress, it is usually smaller and produces thinner, tougher stems with no
hollows at the apices to accommodate beetle larvae, and as the terrestrial form is less
attractive both to adult and larval forms of this beetle, it causes little damage.

Alligator weed mainly grows in summer, achieving peak growth rates in January when
temperatures are highest. Effective control depends on insects emerging towards mid-spring
and building up large populations by completing several successive generations before carly
autumn. In cooler areas, emergence is delayed and the insects do not have time to develop
populations large enough for effective control.

Chemical Control

Approximately 100 different combinations of herbicides, additives and surfactants were tried
by Dr. Kath Bowmer from the Division of Water Resources (see Queen of the Waterways.
Eccs. 80), a specialist in the control of aquatic weeds with herbicides at the Williamstown
infestation in the mid 1980's.

Many simply scorched off the tops of the weed leaving underground rhizomes intact.
Eventually it was found that the herbicide, glyphosate, would only control floating mats of the
aquatic form, which does not form rhizomes and root systems. However, the terrestrial form
of alligator weed proved quite resistant,

Using radioactive tracers, Bowmer and her colleagues were able to track the uptake of
glyphosate by the plants. They found that only a tiny fraction of the herbicide applied to the
leaves was translocated to the underground parts of the plant. Additionally, the plants were
able to exude the herbicide from their root systems. Another herbicide, Metsulfuron, was
found to be successful on the weed’s terrestrial forms, while a third chemical, dichlobenil,
controlled marginal, detached plants on the edges of waterways.

NSW Agriculture intends to conduct further trials in the Sydney and Williamstown areas
during the 1997-98 summer. The nature of biological control is that it suppresses the weed,
but does not eradicate it, so integrated methods of weed control need to be developed.
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TAKE HOME MESSAGE

Alligator weed could have been easily controlled or eradicated years ago at very little cost, but
now conirol attempts could run to many millions of dollars.

Alligator weed can easily be spread to other areas by contaminated machinery, stock
movements or boats arriving from infested waterways.

“Weed Officers across the state are urged carry out public awareness as to any unusual, quick
growth of aquatic weeds in their area and to follow up any lead, however small. As alligator
weed can be very difficult to identify in different climatic/water nutrient conditions, be sure to
seek advice from someone who can make positive identification.

I strongly suspect alligator weed is growing in some area of New South Wales not yet
identified.

Check out any Sri Lankan residences in your towns.

A draft action plan for Alligator weed in New South Wales from June, 1997 to June, 2000 has
been developed by Richard Carter, State Weed Co-ordinator, NSW Agriculture, Orange.

REFERENCES

¢ Julien and Broadbent, 1980. Alligator weed is spreading in Australia. M.H. Julien and A.S. Broadbent, Div.,
of Entomology, Long Pocket Laboratories, Qld.

* Coulson, 1977. R. Wang (Pers. comm. - 1988). Alligator weed is spreading in Australia.

= Anon. 1982, Alligator weed is spreading in Australia.

s Bowmer, K.}, McCorkelle, G and Eberach, P.L. 1989. Processes in the chemical control of Alligator weed.
Proceedings of the Fifth Biennial Nox. Plants Conference 17th-21st July, 1989.

e Mitchell, 1978. Alligator weed is spreading in Australia.

Page 85



A
4

IT CHOKES RIVERS
AND IRRIGATION
SYSTEMS AND

IS EXTREMELY
DIFFICULT TO
CONTROL

"CAN YOU

If you see any plant that looks like this contact
NSW Agriculture or your Local Council

IMMEDIATELY

T NSW Agriculture AS]
Alligator Weed Taskforce

e
A2

;



9" Biennial Noxious Weeds Conference - Dubbo, NSW. 1997,

BEATING BLUE HELIOTROPE
Solutions For Long Term Control

David Newell
Landcare Co-ordinator
PO Box 181, Gilgandra NSW 2827

INTRODUCTION

Blue Heliotrope (Heliotropium amplexicaule) a native plant of South America, is a
widespread noxious weed of cultivations, pastures and forests in Australia.

Introduced to Australia in the 1800's as a ornamental plant or possibly in contaminated grain,
this plant has spread through NSW, Southern Queensland, South Australia and Victoria. It
infests over 110,000 hectares in NSW alone.! Over the years, widespread clearing, farming
and overgrazing has degraded country making it prone to invasion, greatly assisting the spread
of this weed.

Survey work carried out by NSW Agriculture prior to 1989 showed that Blue Heliotrope
occurred in 50 out of 140 shires in NSW. It is declared noxious in 14 local government areas
in Central and Northern NSW. 2

Blue Heliotrope is poised to become a major problem weed through much of the productive
agricultural country of Australia, with disastrous results to the industry and the environment.

One problem facing the control of Blue Heliotrope is a lack of knowledge amongst many
landholders about the weed and the potential damage it can create. Once established it is
difficult to control.

Action to control this weed needs to occur now on a broad scale. This will need to include
increasing landholder identification of the weed, raising the awareness of the weed’s
problems, encouraging research trials and implementing these trail results over broad areas.

Many Landcare and other farmer groups are developing practical solutions to controlling Blue
Heliotrope and preventing further spread of this tenacious weed.
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- >

Distribution of Blue Heliotrope in Australia
(Adapted from Noxious Weeds of Australia and BHAC survey results.)
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Why is Blue Heliotrope a Big Problem?

Blue Heliotrope is a spring to autumn growing perennial plant, which flowers in summer. It
dies back to the root after the first frosts of winter.

The plant has a long slender tap root which can grow up 10 3 metres and numerous lateral
roots.” It regencrates from seed and root fragments, making it extremely difficult to eradicate.
Seeds can remain dormant for more than a year in the soil and can germinate at any time
- given the right soil moisture and temperature. Blue Heliotrope may decline during drought
periods, but will regenerate soon after rain.?

It compctes aggressively with desirable pastures and other ground covers. The plant also
posses toxic alkaloids making it poisonous to livestock, causing damage to the liver and brain
which often results in death.

Production losses occur from the loss of grazing and farming country and a decline in animal
performance on livestock grazing infested country. Invasion of areas of native vegctation by
Blue Heliotrope also results in a reduction of habitat for native wildlife and a reduction in

biodiversity.

The weed is highly persistent and adaptable to a wide range of soil and climate types. Major
infestations appear to occur in areas which receive 500 mm/year or more of rainfall.’
Although the plant will grow in lower rainfall regions, such as in the Western Division of

NSW.

Blue Heliotrope is often found along roadsides, in waterways, on non-arable country, in
degraded pastures and on fallowed cultivation. Plant fragments and seeds are spread by road
graders, on cuitivation machinery, along water courses and by livestock and humans.

What Has Been Done to Control Blue Heliotrope and Has it Worked?

Over the years, a huge amount of time and money has been spent by farmers and government
agencies in attempting to control this tenacious weed. Many different methods of control have
been attempted, trialed and resecarched.

¢ Chemicals

Many research trials have been carried out using various chemicals and different combinations
of chemicals to control Blue Heliotrope.

There is no real selective herbicide to control Blue Heliotrope. Therefore to get any sort of
control, non-selective herbicides have to be used which has the disadvantage of baring the
ground and removing any possible future competition for the weed.

The chemicals which are currently registered for use on Blue Heliotrope have had limited
success on controlling the weed. Some chemicals have been trialed which are not registered
for use and have had mixed success. In addition, many of the chemicals can leave residues in
the soil, effecting future growth of desirable plants such as pasture legumes.
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The best success with chemical control trials in the Central West to date has been with the use
of glyphosate (not registered) on mature, flowering plants. Follow up spraying of seedling
growth is essential to prevent re-establishment.

Overall, the use of chemicals for controlling Blue Heliotrope is costly and unreliable. This
method can only be considered as a short term, “quick fix” solution, and many areas may need
to treated on a continual basis. Consideration also needs to be given to the possibility of the
weed developing resistance towards certain herbicides used for prolonged periods.

e  Culitivation

Cultivating country infested with Blue Heliotrope does give short term control, but has the
potential to spread the problem. As discussed previously, Blue Heliotrope can regenerate from
any sized root fragment and cultivation will produce huge amounts of these fragments.

e Pastures for Competition

Out-competing Blue Heliotrope with pasture species is the only solution that has provided
effective long term control. Many landholders have used native grasses, introduced perennial
grasses and legumes to provide competition.

Once established, these pastures persist and out compete the weed. The most important factor
is to remember that it will not happen overnight and good management of the pastures is
essential, especially in the first few years of establishment.

* Grazing Management

The management of grazing on Bluc Heliotrope infested pastures is needed to allow
competition to grow. This may involve the management of livestock and wildlife grazing
pressure. Remember that one of the main causes of Blue Heliotrope infestation is overgrazing.

In order to allow pasture competition to become established, paddocks may have to be locked
up for a few years. This is a small price to pay to get on top of a Blue Heliotrope problem.

o  Biological Control

Research has already been completed into the possible biological control of Blue Heliotrope.
Initial studies in South America have shown that there are four (4) potential insects that may
provide some level of control.

Further research needs to be done and then the insects can be brought into quarantine in
Australia for further testing. As always, funding provides a vital component of research
programs and at present there is limited funds available.

The Blue Heliotrope Action Committee’ is currently developing a funding proposal in an
attempt to attract funding to continue this vital research.

It must be remembered, however, that biological control is not a “silver bullet” solution. Any
biological control program nceds to occur in conjunction with other control methods.
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A Success Story

The Warrumbungle Landcare Group, west of Coonabarabran, is one group that has had
success in the fight against Blue Heliotrope.

In conjunction with the Castlereagh Macquarie County Council, the group has established a
three (3) acre trial block to determine what perennial grasses compete well against Blue

Heliotrope.

15 different types of grasses have been planted and the group will monitor the success of each
grass in suppressing the growth of the weed. These grasses include Rhodes grass, Consul
lovegrass, Premier Digit grass, Wallaby grass and several types of Buffel grass. Recently,
winter legumes have been broadcast with fertiliser to improve the persistence and feed value

of the trials.

These grasses have provided excellent competition against the weed, which previously
covered the paddock. After the second summer of the trial, the infestation of Blue Heliotrope
was down to about 20%. The group now intends to apply the results from this trial to
properties on a broader scale.

A major factor to the success of this trial, was the construction of a total exclusion fence to
prevent livestock, kangaroos, wallabies and rabbits from grazing the block. This has allowed
the grasses to become well established and provide strong competition for the weed.

The next step in the groups control program is to fence off the creek system that runs through
their area. This will prevent livestock spreading Blue Heliotrope seeds {rom the infested
creeks and will also allow competition to establish along the banks.

In 1996 the Warrumbungle Landcare group organised a public meeting on Biue Heliotrope to
increase awareness and develop control strategies. The group is also behind the push to secure
funding to continue research into bilogical control.

The Warrumbungle Landcare group’s approach is to develop an integrated control program
and not look at one method in isolation. Management strategies are changing to provide long
term, effective control of Blue Heliotrope.

TAKE HOME MESSAGES

* Increase Awareness, Knowledge and Co-operation

Blue Heliotrope has the potential to become a huge problem across much of the arable
agricultural land of Australia. A lack of identification skills and knowledge of the weeds
potential impact is a major stumbling block in controlling the spread of infestation,

It is up to everyone involved in weed management to increase the awareness and
understanding of Blue Heliotrope amongst weed managers. Skills in identification are vital to
allow early recognition and control.

Page 91



9" Biennial Noxious Weeds Conference - Dubbo, NSW. 1997,

It is also important to encourage groups and individuals to work together and co-operate with
other organisations. Sharing information and resources is vital in achieving effective control.
s Develop Long Term Solutions not Short Term, “Quick Fix” Solutions

We all need to develop solutions to control which are effective over the long term.

Chemical control on it’s own is costly, often needs repeating and has limited success. The
only real long term solution lies in better management.

Managing grazing and other land use practises to maximise ground cover and provide
competition is the answer. This may involve encouraging native grasses to proliferate or
establishing native or introduced perennial grasses to provide vigorous competition.

We need to stop looking for the “quick fix” solutions, such as always reaching for the
chemical drum. Achieving effective control can only occur if we make sacrifices and commit
ourselves to making changes in management.

¢ Use Examples of Success

There are groups, individuals and agencics who are looking at integrated approaches to
controlling Blue Heliotrope. They are changing management practises and achieving lasting
results.

Use these examples of success to motivate and direct others. Remember that there are things
that can be done.

¢ Promote Good Ideas

Promote practical ideas that people can implement in the short term to prevent weed spread,
such as restricting livestock access to rivers and creeks and cleaning farm machinery and road
graders before moving to other areas.

Remember, it is up to us all to spread the message.

REFERENCES

® Dellow, JJ., et al, (1988) Blue and common heliotrope. Agfact P7.6.45. NSW Agriculture & Fisheries.

Division of Plant Industries.
e Da Silva, Estanislau (1991) The Ecology and Control of Blue Heliotrope - Final Report. Wool Research

and Development Council,
¢+ Milne, B.R. (Undated) Biue Hellotrope - Management and Control. Draft Agnote. NSW Agriculture.

Apgricultural Research and Veterinary Centre. Orange.

Note

The Blue Heliotrope Action Committee (BHAC)Y was formed in 1996 to acquire funding for research into
biological control and to promote awareness of the weed and it’s control.
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BITOU BUSH AND OTHER NOXIOUS WEED CONTROL, IN

MACLEAN SHIRE
Ian Tye
Maclean Shire Council
Maclean

OVERALL NOXIOUS WEEDS PROGRAM

Many people know of Maclean Council for its Bitou Bush control but [ must emphasise that
this is only one part of Council’s noxious weed control. The success we have had with Bitou
Bush pales in comparison to the success in the control of Groundsel Bush, Red Flowered
Lantana, Giant Parramatta Grass, Green Cestrum, Crofton Weed, and Johnson Grass.

Having held my position for 6 years I am now seeing the results of a consistent annual
noxious weeds control program. 1 can now reflect back to past Council monthly reports and
yearly noxious weed grant submissions that I wrote and see a marked improvement in
expenditure on noxious weeds. This 1s evident due to overall reduction in infestations of all

of these weeds present at the time of my appointment.

Expenditure can be stated to have reduced when the increased cost of wages, plant, and
herbicides are taken into account. Added to this factor is new declarations we have made with
Green Cestrum, Crofton Weed and recent (1995) Mother of Millions. Only the latter is
needing major control work due to it being in the early stages of its control programme.

Council has submitted this year to have a number of environmental weeds declared in the W4
category to prevent further sale, propagation or deliberate distribution. They are:- Madeira
Vine, Cats Claw Creeper, Coastal Morning Glory, Blue Morning Glory, Morning Glory,
Climbing Asparagus, Ground Asparagus, Glory Lily, Fishbone Fern, Chinese Celtis, and
Broadleaf Pepper Tree.

This list is being updated and revised to include a number of other weeds which have become
garden escapes in the Clarence Valley. Graflon district National Parks and Wildlife Service is
assisting in compiling this list. Maclean will lobby the Clarence Weeds Group, North East
Noxious Plants Advisory Committee, and Noxious Weeds Advisory Committee to have these
weeds declared through-out the state in the way mentioned.

This action would allow for prosecution if these weeds were dumped in any manner other than
by the proper means. This list should be expanded to include weeds that are a problem
clsewhere in the state. To be successful it must be, at the least, through out NSW or the
weeds will be sold and introduced to new areas.

A weed that is a problem in the west, or on the coast, should be listed to prevent further
devastation by their introduction to the bushiand which they threaten. Not to act will be seen
in the future as a major mistake as categorisation was introduced to cater for this purpose.

The other major weeds for Council to seek declaration are:- Camphor Laurel W3 (all trees less
than 1 metre in circumference at 1 metre in height), Black Willow W2, Privet W2, Mysore
Thorn W2.
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Council receives separate funding from the NSW Noxious Weeds Advisory Committee .
(hereafter NWAC) for the control of noxious weeds in Vacant Crown Land which amounts to
well over 1,500 hectares. Council has had great success in all areas that were originally
undertaken in 1990 except one which has been addressed by a limited buffer zone.

This has been accomplished with funding for VCL that fluctuates from year to year and has
been reducing in latter years, Council was successful in receiving increased funding for the
1996/97 financial year, partly due to better consideration being given by the newly appointed
Regional Noxious Weeds Coordinator, Rod Ensbey.

Adding to the difficulties in yearly control is the fact that new, VCL arcas not previously
listed by State Land Service certificates, have been found and identified. Unfortunately each
seems to always require treatment for noxious weeds.

Council believes that it has a responsibility to control VCL noxious weed infestations and
limit their spreading onto adjoining land, as stated in the Act. We endeavour to carry this out,
in the best way possible, with the funds that are distributed by the Committee for this purpose.

Responsibility for Prickly Pear control and enforcement is to be handed to Council and
limited funding was allocated to treat all VCL and carry out related property inspections.
Council has only recently completed the first year in controlling the Prickly Pear in the VCL
and sees this weeds control program on target.

Council has a small boat for weed patrols on the Clarence River banks and islands, which are
either privately held, controlled by Council or VCL. We have a small manual spray unit
which is used in a 19 foot hire punt for riverbank and small island control of noxious weeds.

The section also has two 4 wheel drive units which are both equipped with Quik-Spray units
(that are equipped with remote control hose reels) that are used in general weed control. The
manual spray unit is loaned out to landcare or dunecare groups whenever the unit is not
deployed with Council work. This offer has been often taken up with Envite work (dunecare
employment programs) carried out in the Shire.

The effectiveness of the programs is mainly due to the support of all Councillors, senior
Council staff and my dedicated work force. A point that I appreciate after working for 3 years
at a Council in Queensland that did not give me this support.

DECLARATION OF BITOU BUSH (1994)

As stated in the section outlining new declarations, the Noxious Weed Act 1993 has made it
possible for Councils to declare weeds that are not only a threat to health or agriculture.
These weeds are considered “environmental” noxious weeds and can be declared, on
condition that no matched grant funding allocated by the NSW Noxious Weeds Advisory
Committee is used for their control.

In early 1993 I tabled a revised list of noxious weeds and their categories to Council for it’s
approval. It came to Council’s notice that the Act would allow for Bitou Bush to be declared
as an environmental noxious weed and Council requested a report from staff in this regard.
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In my report that was tabled at the following meeting and I pointed out the difficuities that
would be encountered if the weed was declared. It contained information that had been
relayed at the time by the NSW Dept of Agriculture that the National Parks & Wildlife
Service (NP&WS) were totally opposed to this declaration. I included a statement that had
been forwarded that the action would prevent Land Care and Dune Care from securing funds,
Both were found to be totally untrue.

Contrary to these claims, both the NP&WS and DL&WC have cooperated and frequently
-assisted the Shire in its control program with noxious weeds. This applies in particular to the
treatment of Bitou Bush and the revegetation of controlled areas. Both bodies are kept well
informed on these activities and often assist the groups and Council with advice when it is

required.

I advised that some federal funds may not be available to Council for cnvironmental weed
control due to the noxious weed declaration. This has not effected Maclean Shire Council
Bitou Bush control programme in any way. In most cases the Bitou Bush treatment is carried
out by Council funds. Revegetation, firebreaks and other related works have been addressed
with separate grants that were pursued mainly from employment schemes.

It was imperative that Council secure the support of Dune Care and Land Care groups and
encourage the formation of more such groups that couid assist in revegetation. This was
carried out and Council has enjoyed a good working relationship since the weed’s declaration.

Much to Council’s credit, they chose to ignore my recommendation against declaration and
directed me to pursue declaration of Bitou Bush as W3 noxious weed. It became clear that
Council was committed to the weeds declaration. Any doubts 1 may have had were
permanently allayed at a Council meeting where all Councillors showed the commitment they
had with the weeds declaration.

I then set out to derive a manner in which the declaration would be approved. This was made
by compiling control zones and a programme that was clearly achievable.

The weed was gazetted on 12th August 1994 and Maclean is the first Shire on the north coast
to have taken this action. The control zones are outlined in the Bitou Bush Policy which was
adopted early last year and is attached. It addresses all facets of the W3 control category and
clearly states why some areas remain untreated.

A Bitou Bush control strategy was adopted in early 1994 and addresses the manner in which
the weed is to be controlled and action taken after control. Some of the issues addressed

WEre:

* to work closely with present Dune Care groups and encourage the formation of new ones
who can assist with revegetation.

to leave dead weed to mulch and so provide ground cover against erosion

not to fire the dead weed, unless close dwellings would be threatened

endeavour to make fire breaks to at least reduce the damage of fire, if it were to occur
make efforts to assist revegetation, if such is lacking

give every assistance possible to all groups involved in revegetation
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e under no circumstances would the Bitou Bush control program take priority over any
agricultural noxious weed.

We commenced the program in late 27th June 1994 by the use of the “Maclean Shire Council

Coastal Revegetation LEAP Project” which employed and trained 9 young people between

the ages of 15 to 20 for a period of 6 months.

A lot was achieved by this project with fencing erected along {ragile areas of beach, the Bitou
Bush bio control agent Tip Moth was spread to arcas adjoining aerial treatment sties, marking
out areas to be treated by aerial application, native seed collection, planting of native tube
stock in treated arcas, clearing areas of environmental weeds, clearing walk tracks to a number
of beaches, pulling small areas of Bitou Bush in fragile area and treating large areas of Bitou
Bush and other environmental weeds with the application of herbicide.

Matched funding was acquired from this venture which allowed for further planting of treated
areas and control of Bitou Bush through a Job Skills project in 1995.

Both the 1994 and 1995 work was subject to the requests of active landcare and dunecare
groups in the Shire. They were all asked to contribute to the program by submitting requests
of what work should be undertaken. As the project transpired these groups were consulted
and often worked along side the team.

This cooperation allowed for the program to continue until a separate allocated budget was
enacted in 1996/97. The separate budget allocation of $12,000 allowed for matched funding
to be sought from Department of Land and Water Conservation. The matched funds were
granted in June, 1997 and there is every likelihood that Council will again be successful in
1997/98. Council has increased its budget allocation for Bitou Bush control and revegetation
to $18,000 for 1997/98.

This makes the expenditure on Bitou Bush control, revegetation and related works greater
than any other one noxious weed that is controlled in the Shire,

AERIAL CONTROL (1994)

The 1996 separate funding allowed for an expanded Bitou Bush control program. Part of this
control program is aerial treatment and this was not part of the original declaration submission
to NWAC. This treatment is carried out in the area that is described as Zone D in Councils
Bitou Bush policy.

Aerial freatment has become a major part of the attack on Bitou Bush and is pursued with 2
treatments followed by no control the 3rd year. The growth of Bitou Bush will be monitored
in the future and treated when necessary. The aim is to control the weed to a level that it will
enable native species to gain a foothold and compete with the weed. This will give the native
species a chance to produce a canopy that will reduce Bitou Bush germination.

Council carried out its first aerial treatinent as part of NSW Agricultures, John Toth’s 1994
control programme. Seven demonstration sites were treated on 22nd July 1994 for a total area
of 47 hectare. The cost of $200 per hectare was borne by the Clarence River Total Catchment
Cominittee (via Angourie Dune Care Group) and NP&WS (via John Toth).
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The results proved the 2 litres per hectare of Glyphosate in 30 litre of water, when applied by
helicopter, to be highly effective. 1 must say 1 was completely surprised at the extreme low
rate’s success and admit I had had reservations of the outcome. This rate compares well with
the 1-200 label rate of Glyphosate which, with Council’s manner of application, works out at
13 litres per hectare in 2,600 litres of water. The cost of this ground control using spray units
equipped with remote control reels, was over $2,000 per hectare. This is in only the most
suitable of conditions that had easy access and increases as conditions deteriorate,

- No doubt John Toth and his team have done a wonderful job with their research and have
came up with an amazing low rate that will kill Bitou Bush while having hittle (if any) effect
on companion native species.

GROUND CONTROL HIGH VOLUME RATES

On prompting from John Toth, who felt we could dramatically reduce the rate that Council
was using, we applied to the National Registration Authority for a research permit for below
label rates of Roundup and Cut Out. The resulting control work of 1996 was at the rate of 1
part Roundup to 300 parts water and a very reliable kill was achieved in all areas treated.

The research sites that were treated, in 1996, proved that good kills could be achieved at up to
1 part Roundup to 450 parts of water. This successful work has led to a permit being granted
for 1 part Roundup to 300 parts water and 1 part Roundup to 400 parts water. The lower rate
of I to 400 is mainly used on regrowth.

The lower rates are in line with Councils Spray Application Policy and means less herbicide
exposure to the environment. Added to this advantage is that grass species are not killed and
cven less damage on native species that are subjected to overspray.

Deliberate treatment of grass at this rate causes a brown out of the grass and it recovers within
weeks.

An area of new Bitou Bush treatment has been accessed this year and the 1 part Roundup to
300 water rate has been calculated at 8 litres of Roundup has is applied per hectare. It would
be expected that the 1 to 400 rate to come back at around 6.5 litres per hectare.

NSW requires legislation to enable the use of herbicides below label rates and it needs to be
fast tracked. I understand that we are one of the few states that don’t allow such use and this
courses the NRA to be bogged down with permits that are purely a formality.

AERIAL TREATMENT (1995)

As John had control commitments up and down the coast, we found that this meant we would
have to fit in with his program. Council decided to call for quotes from the major helicopter
contractors on the north-coast for 1995 in order to be more independent. This was so that we
could carry out our control at a time that suited Council and the public.

As a result of the 1994 treatment, the ecommunity was found to have accepted and were
supportive of the control program. This led to the decision that Council would carry out its
own aerial treatment in future. The decision was not taken lightly as the community places a
great deal of responsibility in Councils application. It was felt that the future of aerial control
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of Bitou Bush relied on the confidence of the community in this manner of treatment. To get
people offside is very simple, but to get back their confidence can prove to be next to
impossible.

The most difficult factor is securing a permit to go ahead with treatment and we failed to get it
approved before 1996. This prevented Council’s aerial treatment to go ahead in 1995 as the
NRA couldn’t obtain the support data required from NSW Agriculture. In 1995 an area of
around 20 hectare was treated in the Shire by NP&WS. It was part of the NSW Agriculture
program carried out by John Toth.

AERIAL TREATMENT (1996)

Maclean Shire Council treated an area of 96 hectare on the 24th June, 1996 using Precision
Helicopters Pty Ltd and was very happy with results. Open areas again were controlled at
perhaps just short of 100%. The coverage in sites that had a timbered canopy appears to have
had an even better result. Follow up treaiment was carried out by Council’s spray unit of the
Bitou Bush missed in these areas. Overall I was very happy with the pilot, Mark Hodgkin’s
application and his company was again contracted to carry out the work the following winter.

I was also very impressed with the responsible manner that Mark carried out the work. He
took great care to ensure that all the work was undertaken in a manner that left no avenue for
people to claim that the treatment could be deemed unsafe in any way.

The major problem encountered was people who insisted on disregarding the signs and
entering the areas that were closed to the public. The pilot would move have to another site
until the area was cleared by ground staff. This added an extra hour of flight time to the
treatment and we expected any future control would have to have this factor taken into
account.

No reason existed of why these people should have been in the treatment sites as the public
was made fully aware that the control was to take place. This was by way of a public
meeting, press releases, radio announcements and all tracks and roads had notices erected of
the pending control the night before. They were then closed very early on the morning of the
freatment.

The cost of helicopter and herbicide for the 1996 treatment was $39.34 per hectare.

Council has employed the services of Geoff Watson of Clarence Pcak Nursery in Yamba to
evaluate the effects of our treatment on native plants in the control sites. Geoff has a Masters
Degree in Botany and is suitably accredited to give an unbiased opinion of any perceived
damage that may occur. He will monitor the sites cach year and record any changes in the
native species and Bitou Bush that are present each year,

Council has worked closely with the Iluka Landcare Group, Dart Island Landcare Group,
Yamba Dunecare Group, Angourie Dunecare Group, Green Point Landcare Group, Birrigan
Gargle Dunecare Group, and the Brooms Head Landcare Group, in alf the areas of Bitou Bush
treated. Only two of these groups existed prior to Council’s 1994 action in this field. A great
deal of assistance has been given to these groups by way of free use of the manual spray unit,
herbicide, tube stock, signage, coppers logs and other related items.
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I have always made myself available to address the meetings and encourage this participation
by the community. [ am always available to offer advice and support the groups wherever
necessary with dealings with NP&WS or DL&WC. [ have been greatly assisted by the
appointment of a DL&WC Reserves Management Officer, Frank MclLeod and we have
worked well together.

Council has always promoted that it requires the assistance of the community to control Bitou
Bush. It has advised groups that the main control work can be carried out by Councils
-experienced staff and that it appreciates the groups targeting revegetation. To date this
cooperative cffort has worked very effectively and will improve further with Councils
continued financial commitment and DL& W(C’s matched funding,

GIANT PARRAMATTA GRASS

Another recent benefit to the Shire has been Landcare/Dunecare Coordinator, Debbie
Repschlarger whose appointment has allowed more time to be spent on issues that have been
overdue for attention in the Clarence Valley. Onc such project is the Giant Parramatta Grass
Control Demonstration that has been undertaken by the Maclean Shire Council and Clarence
River Catchment Committee.

This project is aimed at demonstrating control methods that have been derived by research by
stalf of NSW Agriculture. The work is carried out on plots of around 1 hectare and give a
good indication of the control that is achieved. It is to be an ongoing project that is carried out
on private land under a 10 year agreement with the landholder.

The first field day was held on the 29th June, 1997 and about 100 members of the community
were present. It was a very successful day and those that attended gave full support to the
aims of the demonstration.

CLARENCE WEEDS GROUP :

Council has also been instrumental in the formation of the Clarence Weeds Group. The group
came about from discussions that weed inspectors had that pointed towards the need for such
a group. The overall aim of the group is to attend to weed matters in the Clarence Valley and
has a broad representation of Local Government, Government Departments and the

comimunity,

1997 BITOU BUSH CONTROL PROGRAM

Council intended to aerial treat an area of 150 hectare but due to the excellent conditions the
area was increased to 192 hectare. The work commenced on Friday 18th July, 1997 but was
postponed after 88 hectares was controlled in the Tluka area. It was terminated due to
unfavourable weather conditions caused by wind speed becoming unsuitable for aerial
application.

Treatment continued on Tuesday 22nd July, 1997 and a further 104 hectare was controlled in
near perfect spray conditions. It means that all major Bitou Bush infestations have been
treated on the immediate coast from Iluka Bluff to Angourie,

It was very fortunate that this area was treated on the Friday as it is in an Airforce restricted
fly zone. The military aircraft activity in the area on the following Tuesday would have
prevented the helicopter entering that area. The restricted fly zone and busy boating traffic at
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the mouth of the Clarence River makes planning each year’s aerial control program very
difficult. We could be refused entry on the day, at the last minute and it leads to an uneasy

night prior to treatment

All treatment sites were closed on the day of treatment and signs were in place two days
before the first control. They were undated when planned treatment dates changed or were
confirmed. All signs were removed on the same day as soon as possible after the completion
of control in each area.

Problems were again encountered with the public ignoring the signs and entering the
treatment sites. Those that entered the sites were quickly escorted off the sites before any
work was carried out in their immediate area. This inconvenience is likely to be rectified by
Jegislation which will allow Council 1o quarantine the spray zones and allow infringement
notices 1o be imposed.

The areas that are treated are on Maclean Shire Council or Department of land and Water
Conservation controlled land. The 152 hectares treated by Roundup was §57 per hectare and
the 40 hectares treated with Roundup Biactive was $59.50. The latter was due to its close
proximity to water.

The Zones outlined as B in the Bitou Bush Policy have had significant areas treated by ground
control and have greatly improved with natural, community and Council enhanced
revegetation. The Zone A has been completely controlled for Bitou Bush infestations. The
Zone B is increasing each year after all the sections that were previously treated have been
controlled.

All the revegetation work will be carried out in the 96 hectare that was treated in the winter of
1996. Fire breaks will be placed in the new areas treated and old firebreaks maintained.
Council will be assisted by the dunecare and landcare Groups of each area. This assistance
varies from the groups doing all the planting and future maintenance to just assisting by
watering the plants after planting,

INSECT BIO-CONTROL

The Tip Moth (Comostolopis germana) was released throughout the Shire by the LEAP
project (1994), Dune Care groups, NSW Agriculture and Queensland Department of Lands
and is now firmly established in most parts of the Shire. As the insect has established and is
reducing the flowering of the weed, it can be considered as a success. We hope the insect
will take advantage of the young growth in the aerial treated sites and carry the time period
over as mentioned earlier.

On the 16th August, 1996 the Maclean Shire was the site for the first release of the Bitou
Bush Seed Fly (Mesoclanis polana). 1t has again raised our hopes that a combination of bio-
control, ground control, and aerial treatment will create the desired control of Bitou Bush. An
integral part of Zone D’s control is availing the Shire to any future bio-control releases. It is
hoped that the insects and pathogens will, in time, greatly reduce the reinfestation after
treatment. Early indications are that the insect has multiplied and is showing promise that it
may properly establish.

Funding for other insects and pathogens should continue as the right control could be there
waiting to be discovered. I believe for a bio-control to be a success, it needs only to establish
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and damage the target weed. Council must thank NSW Agricultures, Royse Holtkamyp and the
relevant departments for giving us the privilege of making the first release site for the Seed
Fly in the Maclean Shire. The release was made possible with the funding of CSIRO, NSW
Agriculture and NP& WS and let us hope that funding continues for these projects.

GROUND HIGH VOLUME TREATMENT

The success of the hand control treatment is well established and one area at Lovers
Point/Pippie Beach is documented since the first treatment in 1990. This control took 9 days
- work to complete in that first year and this compares well with the 22 days that are required
now. This was achieved partly due to the assistance of the Yamba Dune Care Group and
general public who assist by pulling small Bitou Bush.

As most would well realise, the seed has a life of at least 7 years and much of the 2! days
were spent searching all the arca to ensure that all plants were treated. The control program
must therefore be a long term one but the benefits can already be clearly be seen. Areas that
were impregnable in 1994 have now got walking tracks through them from the public’s use
and the plants that were under pressure before control are flourishing. Access is now
becoming more difficult due to the native plant growth.

The same can be said with the response of the native species that have germinated since the
ground and aerial treatment. Both have soared in growth and it is clear that little planting and
sceding is required, if the sand/soil is not exposed. The major focus on revegetation is on
native plant species that are not common in the treated sites, but are native to this area.

CONTROL ON PRIVATELY OCCUPIED LAND

As Bitou Bush is grazed to some degree by stock, it is rarely a problem on private grazed
land. It can pose a problem on vacant fallow land, but the response to it’s declaration has so
far not made it necessary to serve many notices for Bitou Bush. As part of Councils General
Noxious Weeds Policy a letter is first sent before any notice is served and this has achicved
the desired response.

Naturally as the program progresses we will be putting further pressure on land holders
around treatment sites and this may lead to Council having to take firm action. This may be
by way of $200 penalty notices, prosecution under the Act and entry to carry out the control at
the oceupiers expense.

It is hoped that this action will not be necessary as most land holders are controlling the weed
as the program moves along. We firmly believe at Maclean Shire that we must endeavour to
clean up your own back yard before you approach others to clean up theirs. Council has been
impressed by the response of the community that are assisting to this end.

COUNTY COUNCIL OPTION
Concerns in this area are genuine as the members of NWAC still seem to want noxious weed

control to be taken from Councils such as Maclean and given to larger bodies. This was much
talked about in the draft of the much talked about “Noxious Weeds Strategy”.

The success of Maclean Council in this area has led to the suggestion that a business unit be
created to address all noxious weed and weed matters on a Clarence Valley basis. A brief
outline of this business unit was offered to all Councils in our lower catchment by Maclean
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Shire Council. It would still give a degree of responsibility to noxious weed matters to each
member Council.

I am of the opinion that Councillors best represent the views of the people and this led directly
to our Bitou Bush declaration. In our area the County Council office of complaint would be
either Grafton or Casino and this would lead to a bureaucratic process and little representation
to coastal weed matters.

In such a case Bitou Bush control would no fonger be a priority and Council could not enforce
it’s control. 1 feel that very few environmental weeds will be declared with County Councils
uniess they have an impact to some degree on agriculture. Again a business unit is the only
option or the communities good work to date will be at risk and the areas treated successfully
may revert back to their former state.

I personally am opposed to the County Council system due to the fact that it does not appear
to work. All reports I have had from other Council Inspectors are consistent with my
observations. I helieve that Councils should be offered a system that works before threats of
forced entry to County Councils are made.

it should also be remembered that some individual Councils in NSW have also failed 1o
adequately address noxious weed issues. | would hope that Weeds Strategy will include
provisions to deal with non-performing Councils or County Councils. Proper unbias
monitoring needs to be undertaken by NSW Agriculture Officers in this regard.

The draft strategy has coursed major feelings of insecurity to Council Inspectors and
Councils. As a consequence it has prevented many Councils investing in plant, equipment,
and permanent staffing.

CONCLUSION

Council will continue to encourage the participation of residents and community groups in the
control and revegetation program and is hopeful that an even better effort will be made in the
future. We have requested assistance in all areas by seed broadcasting, planting tube stock,
walering and maintenance of planted native tube stock, or seed collection.

Bitou Bush 1s at present greatly effecting the tourist industry and I have no doubt that Council
made the right decision in its declaration. With Council’s action we are now producing a
more pleasant environment for people to enjoy themselves. The vast majority of the public
can see these advantages and support Council’s declaration and control program.

I believe there will be no reduction in Councils commitment to the Bitou Bush program and

this is shown with the increase in funding by 50% this year. I believe this determination will
only increase as the improvements in the treated areas become more evident in the future.

eamﬂ DR
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THE USE OF HERBICIDES

BR Milne
Noxious Plants Advisory Officer
Orange Agricultural Institute

WHAT IS A WEED?

There are many descriptions of a weed, but put simply a weed is a plant growing out of place
or where it is not wanted, for example clovers are a valuable pasture plant, but are considered
weeds of crops.

The effect of weeds to Australian agriculture in monetary terms is hard to determine, however,
they arc estimated to cost more than $3 billion annually. The cost of herbicides is more than
$450 million per year.

WHAT IS A HERBICIDE

Herbicides are chemicals which are applied to plants to either kill or suppress their growth.
They do this by changing the structure of cells or by altering chemical pathways within the
plant, causing death of cells and plant tissue.

Herbicides can be classified as contact, absorbed and residual in the soil. Herbicides can have
a single mode of action or a combination of one or more ways of cffecting plant growth. Some
herbicides can effect plants by killing the leaves on contact, others by being absorbed through
the leaves and translocated throughout the plant to the roots and some can also be residual in
the soil. Residual herbicides are those that when applied to the soil or leach from the plant
remain active for varying periods. These chemicals are absorbed through the roots, not only
the roots of the target plant, but by other root system in the contaminated area.

Advantages

The development of herbicides has been the basis for the rapid expansion of agricultural

production throughout the world. Landholders and weed control authoritiescan selectively
control weeds or manipulate plant growth in crops and public land. Herbicides have

significantly reduced the cost machinery and labour in the control of weeds.
Disadvantages

The disadvantages of herbicides comes mainly from misuse associated with over-spraying,
chemical drift, Jeaching across or through the soil resulting in killing of desirable flora,
contamination of waterways and the effect on humans affecting their health or causing mental
stress. The problem of herbicide resistance continues to increase in importance.

Selecting a2 Herbicide

Herbicides can be either selective, non-selective or provide total weed control. Products
containing glyphosate (eg. Roundup®) will usually kill most plants provided they in good
spraying condition, while products containing triclopyr (eg. Grazon®DS) will selectively
control some weeds without cffecting others plants, eg. grasses.
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The herbicide selected should, therefore be one that will control the target weed without
cffecting other desirable plants. The herbicide should control as many of the problem weeds
as possible.

This will simplify the overall management of chemicals, reduce the need to have more
herbicides in store than is necessary. It will help to reduce wear on equipment, do away with
unnecessary travel and inspections and save time washing and decontaminating spray
equipment between herbicides.

An example of this comes from the Orange City Council where they use only three herbicides
to control their major weeds, Grazon®DS (triclopyr 300g/L+picloram 100g/1.},
Roundup®Biactive (glyphosate 360g/1) and Frenock® (flupropanate 863g/L).

Orange City Council - Table of Herbicides

Herbicide
Weed Grazon DS Roundup Biactive Frenock
Blackberry * registered
Sweet briar * registered
St John's wort * registered
English broom * registered
Bathurst burr ** not registered
Scotch thistle ** not registered
Johnson grass * registered
African love grass * registered
Serrated tussock * registered
Weeds in drains * various weeds

Source: Mr Roger Smith, Noxious Weeds Officer, Orange City Council.
**In situations where herbicides are not registered for use on certain weeds a pesticide permit
should be obtained.

Landholders and councils would benefit form the experience of the Orange City Council in
formulating a table of weeds and herbicides that will reduce the number of chemicals and
assist in containing the ever increasing cost of weed control.

OTHER MEANS OF CONTROL

While herbicides are the main method of weed control, there are several other ways to remove
and control single plants or small isolated outbreaks.

Before the expansion of herbicide products, physical methods, chipping {grubbing), hand
pulling, burning and mechanical means such as pushing and slashing were used. Chipping and
hand pulling weeds is tiring, back-breaking work, but where single plants or small areas of
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weeds persist, these methods can significantly reduce the amount of herbicide being used and
will protect the environment. To apply a herbicide to a single plant can mean that a significant
area will be sprayed and other desirable plants will be killed or severely affected.

Pushing or pulling can be used in conjunction with herbicides, for instance, where bushy
weeds or shrubs, such as African boxthorn, are growing under host trees, or plants are
growing in sensitive areas, pushing or pulling plants out and spraying the regrowth will
protect the host plants and reduce the overall cost of herbicide control.

Methods of Application

Herbicides can be applied in several ways, the most common application methods are by
calibrated boom (broad acre weed control), application from the air, spot spraying (high
volume), and to a lesser extent by low volume applicators {gas gun) and ropewick applicators.

Herbicides can also be applied as basal bark, cut stump, tree injection. These methods are
mainly used for application to single bushes or small areas of woody shrubs or trees.

Herbicides can be applied directly to the soil, these herbicides can remain residual in the soil
for varying periods, can leach through the soil, down slopes and have a serious effect on
surrounding desirable plants.

Broad acre boom spraying is used where large arcas of annual weeds are to be controlled, this
is usually on farms to control weeds in crops and pastures. Some noxious plants such as St
John's wort and blackberries are controlled by boom spraying or by application {rom the air.

High volume, is the main method of controlling most noxious weeds. Herbicides are applied
to the foliage and stems by a hand held spray gun. Unlike other calibrated application
methods, the efficiency of high volume spraying is in the hands of the operator. While all the
herbicides registered for the control of noxious plants have similar requirements for
application to thoroughly cover the plant, they can vary in their requirements as to how much
spray solution is needed to give satisfactory control.

In blackberry research trials conducted by the Weeds Unit (Orangce), it was determined that
control could be obtained with 40% less spray solution of Roundup® compared to Grazon®DS
due to their specific application requirements.

Products containing glyphosate (Roundup®) and metsulfuron methyl (Brush-Off*®) require that
all leaves be thoroughly wet, while products with triclopyr (Grazon®DS) need to be applied to
wet leaves, stems (canes) and have some chemical applied to the crowns of some plants.

OPERATOR SAFETY

The person who applics the herbicide is the one at the most risk. Take particular care when
mixing or handling the concentrated product. Herbicides vary in their toxicity to humans and
some people react differently to certain products. The main risk is direct poisoning (Paraquat,
Diquat), allergies (skin infections) and accumulation in the body. Small doses of the common
herbicides are usually well tolerated, being broken down and excreted from the body.
However, long term exposure to any herbicide can be dangerous and should be avoided.
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CONCLUSION

There are far too many herbicide products to discuss them in detail in this paper. The point to
remember is , know your weeds and select the herbicide that will control as many of them as

possible in one pass over your allotted area.

A herbicide is only as good as its application, successful weed control depends on efficient
application, using the correct rate and best herbicide for the job.

Spray equipment, whether it is a boom spray or a hand gun, must be properly calibrated to
deliver the correct amount of herbicide to adequately control the weed. Spray operators should

become conversant with the requirements of the herbicides they are using.

We have, perhaps become too dependent on herbicides for weed control. We sometimes
ignore our responsibility in recognising possible weeds and allow them to become major
problems before implementing control. Prevention is always the best option.

Supervisors must consider the operators who use herbicides and ensure that they are
adequately trained and protected.

Remember to safeguard people and animals, the environment, particularly desirable, sensitive
plants and waterways.

Take care with chemicals, always read the label, seck advice from your supervisor,
chemical supplier or NSW Agriculture.

TAKE HOME MESSAGE
* Remember - Carc With Pesticides:
- always read the label.
- always follow the instructions on the label.

- protect people, the environment, flora, fauna and waterways.

Spraying Pesticides
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PRACTICAL APPLICATION OF THE NOXIOUS WEEDS ACT, 1993
Effective Ways Of Achieving Compliance With Weed Control Obligations

Maria Linkenbagh
Solicitor

65 Myack Street
Berridale NSW 2628

INTRODUCTION

The Noxious Weeds Act, 1993 imposes the obligation to control weeds declared to be noxious
on the occupier of land. It is probably true that most occupicrs of land in New South Wales
voluntarily meet the obligations imposed on them, at least to some extent, and that they are
encouraged to comply to an acceptable level by a combination of good land management
practices, economic considerations, programmes which educate and increase awareness, and
by community pressures.

There will however always be some occupiers who are not willing to comply voluntarily, and
in respect of whom the punitive powers provided for in the Act need to be brought into play.
The use of such powers has the immediate consequence of punishment for past non-
compliance and the further consequence of deterring further breaches of the Act.
Achievement of those consequences depends however upon the potential for successful
conclusion of the prosecution process.

Public authorities have a general duty to act fairly and impartially when dealing with
ratepayers and in the role of a prosecuting authority a Council must ensure that the decision to
prosecute in a particular instance is well-founded. The prosecutor’s role is to lay all the
relevant information before the Court with a view to proving the commission of the offence to
the satisfaction of the Court and having the Court impose an adequate and proper penalty.
The community interest is not served when a prosecution fails or when a successful
prosecution does not result in the imposition of a penalty which truly reflects the gravity of
the offence.

This paper addresses the means by which preparation can be made for the successful exercise
of the ultimate sanction of the power to prosecute under the Act and indicates some of the
potential obstacles to such success.

Practical Preparation

e A consistent approach to all occupiers is essential.

e Take all possible steps to avoid allegations that the authority is conducting a vendetta
against particular occupiers.

» Encourage voluntary compliance.

» Lay the ground work for prosecution.

e  Make sure your inspection reports are accurate as to formal details and comprehensive as
to descriptions of identification of weeds and extent of infestation.

*  Give additional publicity in relation to particular weeds which are a problem in your area.

»  Use leaflets - information sessions - and local newspapers.

»  Advertise the availability of personnel for giving advice and assistance.
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Advertise the availability of group control programmes and financial assistance.

Always use the possibility of prosecution as a deterrent rather than a threat.

Use Section 18 Notices to increase awareness of obligations.

Keep advance diary notes - follow-up inspections which reveal a problem and Section 18
Notices.

Develop precedents and standard forms for letters, advice and Notices.

Consider issuing On-the-Spot Infringement Notices under Section 63 of the Act to first
offenders but remember that these Notices are in the nature of a prosecution and if an
occupier elects to take the matter to a Local Court then you will need to formally prove
the offence. The maximum penalty under a penalty notice is considerably less but it
creates a record of an offence and should result in a higher penalty for the second offence
before the Court if a prosecution is warranted at a later time.

Gathering Evidence

Work on the basis that in futurc prosecution may be necessary in respect of every
property.

Keep systematic files and collect evidence as you go.

Record information in a diary or note book contemporaneously.

Ensure your file is correct as to details of owner.

Make a search at the Land Titles Office if there is doubt about identity of owner.

Record any information which indicates the identity of the occupier and the source of that
information.

Record any information as to the last known address of the occupier and the source of the
information. The Supreme Court of NSW confirmed in Ancart Pty. Limited-v-Snowy
River Shire Council (1995) 39 NSWLR 78 that there may be more than one last known
address for a person under Section 71(3) of the Act.

Record in detail any conversations with persons at the location or about the land.

1f the land 1s owned by a Company identify the persons who control the activities on the
land.

Obtain a copy of the Deposited Plan or Parish Map.

Mark on a copy plan the location of fence lines or significant features relevant to the
location of infestations.

Notices issued can be used as evidence of action taken even if prosecution does not
primarily depend on the validity of the Notice.

Ensure that Inspection Reports are accurate and detailed.

Keep copies of all correspondence.

Keep a record of the posting of all Notices and correspondence.

Make notes of telephone or other conversations use any contact as an opportunity to
obtain information as to the occupier of the land or other doubtful facts.

Keep a diary.

Take photographs to show significant landmarks, buildings, stock etc and include a
person, ideally the occupier, in photos if possible - make a note of location and date them
on the back as soon as they are developed.

Mark locations where photos are taken on a map or plan as you take them.

Authorities And Notices
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The best factual evidence of breaches of the Act cannot overcome fundamental flaws in
procedures and documents in respect of which the Actimposes strict technical requirements.
The practical problems created by the absence of any case law to interpret and explain the
scope of, for instance, Sections 25 43 45 46 47 48 49 50 and 51 will not be solved until the
Act is amended. If the District Court adheres in future to the strict interpretation of the Act in
favour of the occupier which is evident in the SRSC-v-Eber decision the practical problems
for inspectors will multiply further. In the meantime inspectors should ensure compliance
with their obligations in a thorough practical and commonsense way and ought not be deterred
by the possibility of challenge to their actions in a Court.

e  Ensure that all persons who are to exercise functions under the Act are properly appointed
and that such appointments are documented.

¢ The certificate of authority under section 50 should specify all the matters set out in the
Section,

e  Any person who acts in Council’s area under the Act should be authorised properly and a
certificate issued.

e  Develop precedents for the various Notices under the Act.

e  Section 45 Notice can be oral or written. Keep a copy ol any written notice and the time
and manner in which it was served. Make a note of when, by whom and to whom, any
oral notice 1s given.

e  Section 18 and 20 Notices should be formal, detailed and precise.

e Section 45 Notice is required with Section 20 Notice. (See District Court decision in
Snowy River Shire Council -v- Eber [Downs DCJ-unreported-19 September 1995-Appeal
No. 94/42/012].

o  Section 20 Entry is “illegal” il a Notice under section 45 is not given and if so Council
MAY not be able to recover cost of the entry and work done. The question of recovery of
costs of entry in those circumstances has not been the subject of any decision of a Court.
(See SRSC-v-Eber but note the comments of Bryson I in Ancart Pty Limited-v-SRSC
{1995} 39 NSWLR 78 at 82).

e Section 19 prosecution will fail if Section 18 Notice is defective.

e  The right to appeal to the Land and Environment Court under Scction 25 against the issue
of a Section 18 Notice has not been the subject of any decided case.

Planning The Prosecution
When all else has failed and the evidence has been collected:

¢ Make a further inspection of the land, particularly if the offence 1s alleged to have
occurred over a period of time, to obtain a date to close off the pertod.

e See your Legal Adviser.

e Proof of some formal and procedural matters is not required unless the defendant brings
evidence to the contrary but you should be prepared to prove all elements of the offence if
required {Section 697 Local Government Act, 1993).

»  Obtain a copy of the Government Gazette notifying the particular weed for your area.

e  Obtain a print-out of the Council’s rate and other records for the property.

¢ Decide which Section to use. If the prosecution is for failing to control noxious weeds
remember that there are fewer formalities to prove under Section 12. Section 19 involves
the validity of a Section 18 Notice and service of the Notice and proof that the Notice has
not been complied with. It is more technical but the maximum fine is $10,000 compared
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to $4,000 under section 12. Prosecutions under other Sections such as Sections 28-32 and
54 require special preparation.

e  Assess the accuracy and sufficiency of the evidence.

e Decide who to prosecute. Determine whether there is any evidence that the owner is not
the occupier. If there is such evidence identitfy the occupier and proceed against the
occupier.

e Remember that more than one person can occupy the same land at the same time. If a
Company is involved look carefully at the evidence of occupation decide whether the
persons controlling or working for the Company should be prosecuted as well as the
Company.

e Report to Council and obtain authority to prosecute. The Local Court is given
jurisdiction to hear offences under the Act by Section 61 and authority to lay the
Information and conduct proceedings is found in Sections 684 and 687 of the Local
Government Act.

¢ Try to have several matters ready for prosecution together to maximise use of human
resources and time at Court.

Court Documents

The Information and Summons are technical documents and require careful drafting by a
person familiar with the evidence and if possible by the person who will conduct and hearing
in the Court. The Registrar of the Court will witness the swearing of the Information and
issue the Summons. The Summons will be returnable on a Court List day and should be
served as soon as possible after it is issued.

The Justices Act provides that the Summons may be served by mail at the address shown in
the Summons. Service must be proved if the defendant does not appear. Have the person
serving each Summons swear an Affidavit of Service and keep it in the file. If the Summons
is heard in the absence of the defendant there is provision in the Justices Act for application to
be made to re-hear the matter if the defendant can satisfy the Court that he or she did not
actually have notice of the hearing

At Court

What happens depends upon the response of the Defendant. Most will plead guilty either on
the first day or after a short adjournment. In those cases your legal representative will
summarise the evidence and show the Court any photographs or relevant correspondence or
other documentation, and oral evidence will not be required unless there is a particular point
to be made.

Sometimes it is appropriate to provide information to the Court to educate the Magistrate
about the properties of a particular weed and the reasons for it’s being declared noxious. That
information can take the form of oral evidence, photographs, publications such as Agfacts, and
even a sample weed taken from the particular land.

‘The defendants who plead rnor guilty will be asked to come back to Court on another day,
usually several weeks ahead, when the Court will set aside time to hear the evidence, which is
taken orally. Council’s case is the evidence of the Inspeclor and in some cases an expert or
other person such as a neighbour to confirm the Inspector’s evidence as to the extent of the
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infestation, effectiveness of any control work, or any other maiter peculiar to the case.
Photographs, maps and plans, diary entries and other documentation are tendered through the

witnesses.

When the Magistrate makes a finding as to whether the offence has been proved either after a
plea of guilty or a defended hearing, he may make orders as to penalty. Legal costs and
witness expenses may be ordered in favour of the successful party. The Court allows an
appropriate time in which the defendant is to pay any monies ordered. Fines are receivable by
the prosecuting authority.

The defendant may appeal to the District Court on either or both of the grounds that the
offence should not have been found proved or that the penalty is too scvere. The Notice of
Appeal must be lodged within 28 days. The lodging of an appeal stays the order of the
Magistrate. The Appeal process involves substantial delays because of the backlog of cases in
the District Court and because Criminal cases have priority, particularly in country listings.

Publicity

It is generally agreed that the exercise of the power to prosecute and the achievement of
successful results in particular cases should be used as a tool to deter others from committing
similar offences. Well written and accurate reports to Council and in the local press as a
follow-up to every prosecution will assist in achieving this goal.

TAKE HOME MESSAGES

» Treat every inspection as a potential basis for a prosecution.

o Keep accurate and comprehensive records.

» Communicate with occupiers with a view to achieving compliance without prosecution.
e Take every opportunity to educate the community.

e Use On-the-Spot Penalty Notices for first offenders.

Take affirmative action to bring about compliance.

.. ,.m,
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THE CHANGING COMMUNITY PERCEPTIONS ON WEED
CONTROL

Andrew Storrie

Tamworth Centre for Crop Improvement

NSW Agriculture

RMB 944, Tamworth

Rod Ensbey

Grafton Agricultural Research & Advisory Station
PMB, Grafton

This paper outlines the sometimes turbulent history of weed control in the Bellingen Shire. It
will discuss some theories on why this may have happened, and hopefully offers some
solutions, so others can avoid what has been a difficult period of mid north coast history.

THE SHIRE

Before launching into a view of history, it is important to outline the physical characteristics
of Bellingen Shire,

o Total area -~ 160458 ha

e State Forest - 60544 ha (38% of area)

e  National Parks - 24083 ha (15% of area)

e Frechold and other Crown land - 18078 ha (11% of area)

e  Altitude (ASL) -0 to 1000 m

e  Average Annual Rainfail - 1500 to 2000 mm (Ave 1900 mm)

These statistics show that Bellingen Shire covers a wide range of topographies, from flat
coastal heath and swamp to mountainous forest country. Soil types vary from highly
productive alluvial river flats to highly erodable granitic soils to the deep, red kraznozems of
the Dorrigo plateau. Rainfall is the highest in the state. At present the main agricultural
production is dairying and beef cattle, with potatoes also being important. Timber and
tourism are also major enterprises in the shire, with 53% of the area being covered by
National Park and State Forest.

PROPERTY TYPE AND NUMBER

Total Number of Rate Assessments - 5427
Number of Rate assessments from: - Farmland -511 (9.4% of total)
- Rural residential (31.6% of total)
Farmland makes up nearly 10% of the rates notices while rural residential accounts for almost

32%.

Table 1. Rural Property Sizes in the Bellingen Shire, April 1997,

Lot Size (ha) | Dorrigo Plateau | Valley and Seaboard Total
0to3 269 514 783
4 to 40 79 507 586
41 + 306 31 537
Total number of rural properties 1906

Source Valuer General Report
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Table 1 shows that the larger properties occur on the Dorrigo plateau, while the valleys and
seaboard contain the bulk of the rural residential properties.

HISTORY

The current unrest in the Bellingen Shire commenced in late 1995. This may have been
sparked by the Council commencing roadside maintenance spraying of glyphosate and
sulfometuron. Community groups were concerned about three main issues:

1. Human health aspects:

* herbicide washing into the waterways and rivers, from which many people draw their

drinking water.
* containing the applied pesticide, being raised by passing vehicles, which could then be

inhaled by children waiting to catch their buses.
2. Environmental effects of the herbicides.
3. Soil erosion and corresponding damage to the roadways.

- As well as these concerns there was no evidence that noxious and environmental weeds were
any less of a problem in the Shire despite ongoing weed control. Bellingen Shire Council on
the other hand, via recommendation from the Noxious weeds sub-committee, attempted to
implement a system of notification regarding Noxious weed spraying.

Areas were notified that spraying for certain weeds would take place within a certain time
frame and if occupiers of the adjacent land did not want their verges sprayed they could

undertake control work themselves. If the stated weeds were not controlled within the 3 month
period the Council would control the weeds at their discretion.

This system appeared to fail for a number of reasons.

Possible Reasons For The Increased Number of Conflicts With Council

From talking to a range of community members in the Bellingen area it appears the increased
level of conflict between Council and certain sectors of the community has been occurring for
approximately 20 years. So what has been happening over this time?

1. Changing demographics.

The past 20 years has seen a vast increase in the population of the north coast, attracted by the
mild climate, beautiful scenery and the dream of “Paradise”.

The following table shows some key changes in the statistics of the Bellingen Shire from
1974 to 1994,
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Table 2. Changes in Bellingen Shire Demographics - 1974 to 1994,

1974 1984 1994 Change ‘74 to ‘94

Total arca of agricultural 69000 53182 40523 ha | - 28477 (41%)
production ha ha
Number of establishments with 494 358 246 - 248 (50%)
agricultural activity
Total number of cattle

- Dairy 17441 12859 10546 - 6895 (40%)

-~ Beef 29114 24470 24397 - 4717 (16%)
Resident Population 6580 9950 12460 + 5880 (89%)

Source: Australitan Bureas of Statistics

Over the 20 year period from 1974 to 1994 the area devoted to agricultural production has
reduced by 41%, the number of properties relying on agricultural production has halved, while
the resident population has increased by almost 90%.

These trends are likely to be mirrored to similar or lesser degrees over much of the coast as
well as shires close to larger towns such as Wagga Wagga, Canberra, Dubbo and Tamworth.
The areas which were originally developed for primary production are being sub-divided into
rura] residential blocks and being occupied by people with different sets of values and ideas.
This leads to tensions between the traditional landholders and the new residents. The
traditional landholders feel a loss of “power” and can feel under siege as the environment they
grew up with changes forever.

2. Greater awareness of environmental degradation.

As the 20th century advances the pressures of increased human population on the enviromment
becomes more evident,

Rachel Carson (1962) was one of the first people to bring the over-use of pesticides into the
public view when she wrote “Silent Spring”. The writing of this book followed the explosion
in the use of synthetic pesticides following World War II. Words like eradication were widely
used and the perception that man now had the tools to dominate nature was very strong. In
some circles these ideas and terms remain popular to this day. Despite this weeds remain a
major cause of concern in most rural-based communities.

Various environmental disasters have kept pesticide use in the public eye. Organochlorine
residues 1n north coast and Victorian dairy pastures, “Agent Orange”, Helix® contamination
of livestock fed cotton trash, arsenicals in wool, alleged health problems caused by pesticides
in Emerald, Gunnedah and Young, have all managed to focus the public’s attention on these
“toxins”.

Despite nearly all these incidences have been with insecticides, and not herbicides, {except
“Agent Orange™), all pesticides are lumped into the one basket.
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3. Lack of trust between the community and “the Establishment”.

There is a basic lack of trust between many community groups and what is seen as the
establishment. There are many precedents throughout history to give people ample
justification for not being trusting of authority.

When organochlorines were first introduced, the public was told how safe they were. They

- were used recklessly and it was not until years later that it became public knowledge that they
bio-accumulated and caused health and environmental problems. Thalidomide was great for
morning sickness. No child will live in poverty by the year 2000. Take a “Bex” and have a
good lie-down, next to your dialysis machine. Nuclear power was safe and clean, unti]
Chernobyl.

A CHANGE IN DIRECTION?

Traditional western modern science and agriculture (rational science) is seen as the pursuit of
change via the findings of research stations which is then transmitted to farmers via a
structured and technically orientated extension service (Scoones & Thompson, 1994). Farmers
(and other community members) are seen as either adopters or rejectors of technology and not
as originators.

However there is another school of thought that sees the starting point of change or
development as an active and equitable partnership between rural peoples, researchers and
extensionists. The way to make real change in weed management is to avoid the “top-down”
approach and try involving the community in developing solutions. Many Landcare groups
were formed with weed management as their focus. This approach can be very confronting
and threatening because many extension people, weeds officers and researchers are used to
being “in control”. It comes down to accepting that other people may possess knowledge or
ideas that are valid.

Chambers(1994) suggests there are many systems of knowledge, with modern science,
although being powerful and monopolistie, is just one. He states that “rural” knowledge on the
other hand is “situated” - that is it differs by group and location, with different people
knowing different things.

With this in mind, it would be unwise to ignore these other sources of knowledge, but it
would require a suppression of ego. This is where the shire-wide roadside management plan
is a useful ool for developing a system which should be accepted by at least 95% of the
community.

ROADSIDE MANAGEMENT PLANS

Early 1996 saw the involvement of NSW Agriculture in Bellingen as a neutral party to reach a
solution.

After some initial meetings with various groups 1o get a feeling for the main issues a meeting
of all the identified stakeholders was held in an attempt to come to some form of consensus on
the direction which should be taken. It was agreed that the development and implementation
of a roadside management plan was the way to proceed.
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Weed control was scen as one of the main issues concerning roadsides, however other issues
were important to the groups such as conservation and regeneration of native vegetation,
safety, erosion and aesthetics.

A second meeting one month later saw the formation of the “Roadside Management” steering
committee. The role of this committee was to ensure the development of a draft roadside
management plan and oversee the selection and management of the person who would
devclop the plan.

What is a Roadside Management Plan?

Roadsides are complex environments and to manage them properly planning is essential.

In the past roadsides have been managed on an ad-hoc basis, with each stakeholder doing their
job with little regard for the system as a whole. Road construction crews often disturb large
areas of ground destroying habitats and leaving bare areas for the establishment of weeds. The
weed control team would come and spray weeds. The slasher teams would slash everything
they could.

A well developed and implemented plan would allow all of these groups to cooperate and
work more effectively.

A roadside managenient plan (RMP) consists of three steps:
1. Assessment

Roadside management objectives and issues must be determined and agreed upon by council
and the community. Public meetings held and groups consulted, Assessments of the roadside
are made and classified into category A,B or C plus identification of sites which require
specific management techniques. An example of an area requiring specific management is a
new infestation of Giant Parramatta Grass in a previously clean area.

Additional information required includes legislative requirements, topography, soils, State
Forests, National Parks, stock routes, organic and bio-dynamic farms, heritage sites and rare
and endangered species. Collate all the roadside information and prepare maps showing the
different roadside categories. Define the management categories to be used.

2. Planning

List the issues concerning the area. Establish Policies and guidelines. Incorporate existing
legislation

3. Implementation

A plan that is not implemented is a waste of time and resources, and will create disharmony
within the community,

Training of all staff, from the Gangers to the General Manager, is essential. This not only
helps create interest with the staff but it gives opportunities for staff to increase skills and
make informed decisions about the work they arc performing. Interested stake holders and
community groups should also be involved in certain sections of the training program.
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Community awareness of implementation is also important. The community will be well
aware of the assessment and planning stages and will be keen to know all the hard work has
been worthwhile. Communities and businesses can be encouraged to take responsibility for a
certain section of roadside. In the Bellingen Shire the Mountain Top Landcare group looks
after the area from the top of Dorrigo Mountain to the lookout. Promised Land Landcare
group are also active along the roadsides in their area.

Once implementation has taken place a review of the plan will be necessary because of the
-dynamic nature of roadsides.

How Many Local Government Areas Have Plans in Place?

Victoria is leading the country as regards RMP’s with 60% of councils having implemented
plans. NSW has been lagging behind with 10 councils having plans in place, however the
momentum is increasing with up to 30 councils beginning to develop RMP’s.

The NSW Roadside Environment Committee was established several years ago to encourage
better management of roadsides and are an excellent place to start if you are thinking of
getting a RMP started. This group now have excellent publications and offer support and
advice to Councils on these issues.

TAKE-HOME MESSAGES

1. Weed management, not weed control is the issue. Weeds are plants that arc better adapted
to a specific environment than the vegetation it has displaced. Look at the environment,
not the weed in isolation.

2. The client base has changed in the past 20 years, as have attitudes to herbicide use and the
environment,

3. People other than agronomists, weed officers and engineers have knowledge and this
should be harnessed for positive ends. Everyone has something to offer.

4. People have concerns about the health of their children and the future of the planct. Who
is to say they are wrong and somieone else is right? Be willing to make compromises.

5. Involve the community in decision making

Bring all of these points together and you have: A ROADSIDE MANAGEMENT PLAN
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BELLINGEN SHIRE COUNCIL - OPPORTUNITIES FOR CONFLICT
RESOLUTION

Rod Ensbey
Regional Noxious Weeds Coordinator
NSW Agriculture, Grafton

Andrew Storrie
Weeds Agronomist
NSW Agriculture, Tamworth

INTRODUCTION

Bellingen Shire Council are in the unenviable situation of trying to implement an effective
noxious weeds program, when in some parts of the shire there is strong opposition to the use
of herbicides. Giant Parramatta grass is the noxious weed being targeted and so far has been
difficult to control other than using registered herbicides, Some attempts to control the weed
manually have occurred, but this has not been effective.

The solutions to the problems in Bellingen Shire arc obviously not easy. There exists long
standing conflicts and mistrust between Council and some Community groups, dating back
several years. Couneil itself at times has been divided on herbicide use issues, combined with
the increasing pressure from the community groups has apparently prevented the
implementation an effective noxious weeds program in all parts of the shire. Couneil has
received threats of injunctions and legal action if it continues roadside spraying and has
implemented moratorium areas on the use of herbicides along sensitive roadsides and in urban
areas.

To attempt to resolve this situation, the main issue being the use of herbicides for weed
control, Community groups, Council and NSW Agriculture arc working on several fronts to
try and achieve a practical outcome. The actions that have been or are currently being carried
out include:

¢ An alternative Giant Parramatta Grass control trial
A Roadside Management plan

EPA roadside spraying trial

A Noxious Weeds Management Plan

Hopefully upon the completion of the trials and plans a workable solution will be in place. If
this fails the situation may end up in court which is likely to be a protracted expensive
exercise.

GIANT PARRAMATTA GRASS

The control of Giant Parramatta Grass (GPG) along roadsides has been the prime source of
conflict between Council and the environmental groups. GPG is a W3 noxious weed, being
major problem on the north coast and high on the priority list for control. Roadsides are a
major seed source for spread and therefore all Councils are conscientious regarding roadside
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control. The main control technique used is the boomspraying of Frenock at 1.51/ha. At this
rate during late winter and carly spring frenock gives very good selective control, killing GPG
leaving behind desirable grasses, such as kikuyu, bahia, paspalum and kangaroo grass.

Wick wiping using glyphosate is also being investigated. This principle is effective on GPG,
but can be awkward along roadsides which have uneven surfaces or where there are guide
posts and trees present.

-Bellingen Council previously used the technique of boomspraying glyphosate and Oust for
general vegetation and GPG contro] along roadside, at a 2m width. This operation of total
vegetation control was probably the main practice that attracted the community groups
attention. It was highly visible, roads were bare of vegetation, causing erosion and allowing
reinvasion of weeds. This practice has now been abandoned, but it appears now all
boomspraying operations have been targeted. Environmental groups are now questioning the
use of frenock, its fate and residual effects. This brought about the need for the EPA trial and
NSW Agricultures alternate GPG control trial.

ALTERNATIVE GIANT PARRAMATTA GRASS CONTROL TRIAL

NSW Agriculture is currently evaluating various management techniques for GPG along
roadsides. Traditional roadside control methods include boomspraying with frenock,which is
very effective. As a result of the conflict there is now a need to identify, if any, other possible
effective control techniques for roadsides.

The trial aims to evaluate all possible control methods for GPG on roadsides and includes
herbicide and non-herbicide options such as,

e Manual removal utilising a Grapefruit knife

Slashing

A “non-tox” solution, a mixture of salt, molasses, and potassium permanganate
Flaming

Mulching

Wick wiping with glyphosate, using the Weedbug

Frenock through a wiper, and

* I'renock boomsprayed

The trial commenced in May 1996 and will probably take at least 3 years to give reliable
results. There are eight treatments replicated three times in 20m plots 3m wide, simulating a
roadside situation. Preliminary resulits to date indicate the following;

The manual removal option hasn’t started due to a lack of volunteer cooperation, One of the
community group members was to undertake this section to demonstrate the Grapefruit knife

removal technique.

Slashing has reduced possible seed production but needs to be carried out regularly to be
effective. No reduction in plant numbers is evident. Its possibly too early to tell with the
mulching, but so far little GPG has penetrated, with some bahia and couch grasses starting to
spread on the surface. This option could be useful for new roadworks and other appropriate

arcas.
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The Flame cultivation option has been combined with the Weedbug wiping. A reasonably
good kill of GPG and little seedling regrowth is apparent here. The flaming technique is
unlikely to be successful as a single control method.

The alternative spray solution technique had little effect on GPG control. Both Frenock
treatments gave good GPG control with an overall increase in other desirable grasses
occurring.

As expected the traditional control methods of using frenock and wick wiping glyphosate are
giving the best results so far. It is possibly too early to determine the effectiveness of the other
techniques, with mulching in certain areas showing promise for longer term contro,
particularly when combined with the planting of other desirable species.

ROADSIDE MANAGEMENT PLAN

A roadside management plan provides a strategic framework to manage a roadside
environment by protecting and enhancing ecological, economic and social values. A plan
identifies major issues, maps significant areas, provides guidelines for improved road
maitainence and construction, staff training, and strategies for resolving issues.

Meetings with community and stakeholder members in June and July 1996 identified that a
Roadside Management plan would be the best option to guide the management of roadside
vegetation in the Bellingen Shire area. A steering committee was elected, which became a
subcommittee of the Bellingen Council.

Funding has been sought through varies bodies to employ a Project Officer to consuit with all
stakeholders and develop a draft management plan. Bellingen Catchment Management
Committee and Council have provided {unds to start the project. Tim Scanlan has been
appointed to the position and is currently consulting with various community and industry
groups, discussing priority issues and possible solutions.

Hopefully with the implementation of this plan and by taking a more holistic approach to
roadside management and weed control a workable outcome will be achieved.

ENVIRONMENTAL PROTECTION AUTHORITY SPRAY TRIAL

In December 1996 the Environment Protection Authority (EPA} undertook a roadside
spraying simulation and monitoring trial at two sites in the Bellingen Shire. The trial was
initiated by the EPA as a result of concerns by several community groups of herbicide
contamination in waterways. The groups concerns were that herbicides could be washed into
waters during frequent rainfall events and threaten human health through drinking water, the
environment by off target effects and to agriculture by residues in livestock.

The trial included the collection of water samples before and after a roadside spray event, to
assess whether herbicides could be detected in the waters adjacent to the roadside. The
sampling program was designed in consultation with Bellingen environmental and community
groups and Bellingen Council.

Two herbicides used in the trial were flupropanate ( which is water soluble) and glyphosate
(which binds strongly to organic matter). These herbicides were selected as they are used for
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boomspraying on roadsides by Council. Flupropanate, Frenock is used for GPG control and
glyphosate for general vegetation control.

The aim of the sampling program was to determine whether these two herbicides used for
roadside weed control were detectable in the table drains and nearby creeks following
herbicide application and a simulated rainfall event. The trial simulated a worst ease
scenario event, with rainfall being applied at 2 and 6 hours after the herbicide application. A
modified fire truck was used to apply the simulated rainfall, which fell at 31.6mm over 10
-minutes. This was higher than the maximum recorded rainfall for 1995/96 at 14.5mm over a

10 minute period.

The results of the study found that low levels of herbicide were detected in the run off, but
that these levels were not high enough to present a danger to human health or the
environment. The detected levels were well below the national guidelines for the protection of
aquatic ecosystems and drinking water. This study was undertaken as a worst case scenario
event to obtain maximum residues possible. Therefore when a herbicide application is
undertaken using best management practices, it should fall into a best case scenario event,
with even less residues being detected. Full details of the trial are contained in the EPA’s
Report on Roadside Tests in Bellingen.

As a result of this trial the EPA are now drafting new guidelines for the use of herbicides near
waters. These guidelines will be enforceable under the Clean Waters Act and will require
operators to follow best management practices for herbicide use on road verges and near
waterways.

NOXIOUS WEEDS MANAGEMENT PLAN

Bellingen Council have also drafted a Noxious Weeds Management Plan. The aim of the plan
is to give a detailed account of the noxious weeds program and how it will be implemented.
The need for such a comprehensive management plan is to provide Council with a document
which it can gain direction from, and have available to outline to residents the noxious weeds
program. Resident s will have the opportunity to comment on the document. Input will also be
gained from the Councils Noxious Plants Advisory Committee.

The management plan includes sections on:

¢ (General Overview
Declared Noxious Plants
Property Inspection Procedures
Weed Control Methods
Council Controlled Lands
Vacant Crown Land
Public Awareness
Environmental Awareness
Funding

Staffing and Equipment
Special Projects

Review Procedures
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For each section the plan describes the aims, scope, references, actions, documentation and
performance assessment of the implementation and effectiveness of the program.

It is important for Council to outline their proposed control methods, as the community wants
transparency in decision making. The various control methods are outlined and how they are
to be implemented for effective integrated weed control. Much of the detail and specific
control measures for certain sites will be adopted from the implementation of the Roadside

Management Plan.
CONCLUSION AND TAKE HOME MESSAGES

The problems currently being encounted by Bellingen Council on this scale are probably
unique to this shire. Although the issues of herbicide usage and there possible “toxic” effect
on the environment and human health are widespread throughout the community. Adoption of
the following concepts and practices may prevent such conflict occurring in your Shire.

» Encourage Council to implement a roadside management plan as guided by the NSW
Roadside Environment Committee.

s Cooperate with environmental and organic grower groups as best as possible, encourage
alternate methods if practical, give these groups some responsibility for manually removing
roadside weeds if they wish to so. The bottom line is noxious weeds must be controlled,
but all feasible control options should be considered.

e Promote integrated weed management principals and implement non-chemical weed
control methods where appropriate, such as biological control, competitive grasses, manual
removal and muiching. When a success occurs promote it in the media as a good news
story.

s Develop a detailed Noxious Weeds Management Plan outlining Councils Program.

s Always operate within EPA guidelines and obtain licences when required.

s Always use herbicides as directed on the lable and according to best management practices,
with well trained staff. Minimise the reliance on herbicides were possible. At all time be
conscious of the surrounding environment, avoiding off target damage and minimising
other possible environmental damage.

e Avoid boomsraying broad spectrum herbicides that give total vegetation control on
roadsides. This creates bare areas allowing reinvasion by weeds, erosion and because of the
scorched earth appearance it will also be cause for complaints to council.

s Communicate with all groups, advising them of weed problems, particularly there
environmental impacts and appropriate control methods.

Many of these practices may already be in place in your Council. Taking a pro-active view on
this issue may alleviate possible conflict in future.

REFERENCES
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FARMING FOR THE FUTURE

Combining extension, facilitation and groups to deliver property
management planning workshops

Todd Duffy
Rural Community Extension Officer
NSW Agriculture

WHAT IS FARMING FOR THE FUTURE

The Farming for the Future program is the New South Wales contribution to the National
Property Management Planning Campaign.

The National Property Management Planning Campaign aims to help primary producers
increase their levels of skills, knowledge in property management planning. Property
management planning is strategic and holistic in nature and involves all aspects of a farm

business.

The Farming for the Future program is a partnership between NSW Agriculture, Department
of Land and Water Conservation, National Parks and Wildlife Service and the NSW Farmers
Association. The program is staffed throughout New South Wales with a team of staff from
NSW Agriculture, Department of Land and Water Conservation and the National Parks and
Wildlife Service.

What does Farming for the Future do?

Farming for the Future operates by offering, facilitating, and or, conducting workshops for
groups of primary producers. The workshops are held all over New South Wales in the
participating group’s local community.

A feature of the Farming for the Future program is it’s flexibility. Workshops are based on
current market research and each workshop is moulded by the group undertaking it to insure it
is relevant to their needs.

Groups participating in the Farming for the Future program can choose the form of their
involvement. They can choose:

* any number of one off workshops,

e to have specialised workshops developed to meet any special needs the group might have,
or

* to do the property management planning workshop series.
The Property Management Planning workshop series as an example

The Property Management Planning workshop series packages together in cight workshops
the range of topics fundamental to property management planning. The workshops are
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designed and developed around adult education and group process principles. Groups will
choose to do these eight workshops at their eonvenience usually within a six to twelve month

period.

The workshops are facilitated by Farming for the Future staff with specific technical input
from accredited providers like consultants, accountants, bankers, and extension officers.

The topics in the Property Management Planning workshop series include:
* Your farm today, creating your future

In this workshop participants learn a formal planning process, define what their farm
business in and start to develop a personal and a farm business vision.

¢ Your farm today, the physical environment

In this workshop participants begin the stocktake of the physical resource aspects of
their farm business. They will map their propertics using their aerial photograph and
plastic overlays and look at local climate.

» Your farm today, families and farm transfer

In this workshop participants undergo a human resource stocktake. They look closely at
communication skills, management and operational skills, the issue of farm succession
and begin to develop a shared farm business vision amongst their family.

¢ Your farm today, assessing natural resources

In this workshop participants will complete their physical resource stocktake by
examining nature conservation, pasture assessment, completing soil tests, assigning and
mapping land classes and determining physical resource performance and condition
indicators.

¢ Your farm today, financial realities

In this workshop participants learmn how to conduct a financial stocktake. To do this they
can cither use figures for their own property or the case study we provide. In this
workshop the cashflow statements, trading accounts, profit and loss statements, balance
sheets and financial performance indicators arc covered.

¢ Your farm today, enterprise analysis

In this workshop participants complete a stocktake and analysis of how their current
enterprises use and effect the human, physical and financial resources of the farm
business.

e Your farm tomorrow, making plans

In this workshop participants begin to draw together all the information and analysis
they have done on their farm business in relation to their overall shared farm business
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vision and key goals. An ideal property layout is mapped and some indicative budgets
are completed. They use this information to develop effective strategies.

* Your farm tomorrow, making it happen

The last workshop in the series turns strategies into practical plans and actions including
how to monitor and evaluate each plan.

-More than just a collection or sequence of eight workshops - the property management
planning workshop series examines the farm business as a whole. The workshop design and
facilitation ensures participants plans are holistic and integrated.

Making sure Farming for the Future is relevant

Farming for the Future is managed by a board of directors comprising the Chicf Executive
Officers of NSW Agriculture, National Parks and Wildlife, the Department of Land and Water
Conservation and the NSW Farmers Association. A state consultative committee comprising
primary producers, agribusiness, TCM, Landcare, other education providers and community
representatives feeds information to the board of management.

NSW has been divided into eight regions and cach region has an area board of management
comprising primary producers, agribusiness and community representatives and is responsible
for managing the program on a regional basis and deciding strategies and priorities for the
staff act on,

The consultative nature of the program together with a thorough evaluation program ensures
the Farming for the Future program is totally relevant.

The Farming for the Future program has seen over 17,000 primary producers involved over a
three year period and has just started a second phase which is funded for a further three years.

TAKE HOME MESSAGES

e Farming for the Future offers primary producers holistic workshops in property
management planning in participants own communities

e Farming for the Future staff are trained in group process, facilitation skills and have
expertise in one or all of the following areas financial, human, and physical resource
planning as well as farm business management

o Farming for the Future is a flexible extension program offered through four organisations
working together as a team

¢ Farming for the Future accesses technical expertise outside the program either in other
programs, government agencies or the private sector to deliver information in specific areas
eg. conirol of a particular weed or succession planning ctc.

e Farming for the Future is gaining more and more momentum and opportunities for
involvement are being created in line with this demand.
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CONCLUSIONS

Farming for the Future is addressing a need to help primary producers create strategic
property management plans which consider the whole farm and all the people involved.
It is a program which links strongly with other extension programs, government agencies and

the private sector.

Farming for the Future is expanding and so too are your opportunities for involvement in this
program.
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WEED MANAGEMENT IN THE ARID ZONE
A Systems Approach to Weed Program Analysis

Michael Michelmore
Regional Weed Control Coordinator
NSW Agriculture, Goulburn

INTRODUCTION

"A systems analysis of weeds; by examining each component of the ecosystem, its functioning
and processes; and subsequently examining the whole system; provides a most efficient
method of gaining an understanding of the potential impact of weeds to a land use system.
Management of weeds can be better targeted to the weakest links in a weed’s biology and
become more efficient. This paper gives an overview to weed management in the arid zone by
outlining the systems approach.

PROCESSES AFFECTING WEEDS OF THE ARID ZONE

Environmental determinants

As a large part of the factors affecting the success or failurc of an invading species is a
function of the frequency of suitable sites for germination, growth, and reproduction
(Michelmore 1995); an examination of weed management in the arid zone must consider the
distinguishing features of the area and how they influence weeds and their management (see
Table 1.).

The determinants of change in the rangeland (Walker 1988) are an interaction between:

1. Life history characteristics of the existing range of plant specics;
2. Community processes - competition, facilitation, and the progressive influence of the
different species on the soil (biotic reaction - includes animals);

3. Climate;
4.  Fire regime;
5. Type and degree of grazing and trampling pressure.

The interaction will dctermine the pattern between weed, pasture and other species
(Michelmore, 1995). The outcome is in large part dependent on the relative timing of the
particular events. Management that aims to conserve the native pastoral vegetation will
generally succeed in minimising the naturalisation and spread of weeds. To do this the
manager must be responsive to the events that drive the rangeland ecosystem.

Through the whole rangeland environment the degrec of weed invasion is not random, but
highly patterned - increased invasion is consistent with high water and nutrient availability
and a long history of grazing (Tiver 1991).

Introduction of weeds

The introduction of weeds to most sites (whether deliberate or inadvertent) is generally poorly
documented. For any infestation of weeds, a large amount of speculation is generally needed
to make any understanding of how the initial weed seeds first arrived (see Table 2.). Plants
that have dispersal characteristics or attractiveness to people that allow multiple introductions
must certainly have an advantage. Of the many seeds that must have been introduced to the
arid zone only a very small portion has successfully naturalised. The relatively low frequency
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of human activity and the rarity of favourable sites in the arid zone must sure help reduce

weed colonisation.
Table 1. Affect of environmental influences on weed management and their application

to the arid zone. (After Michelmore 1995)

Characteristic | Influence on weed management | Application in the arid zone
lL.and use : Can explain: method of ' Much of the area is dedicated to grazing. Generally
* introduction, spread away from ' stock are sold off rather than brought in. Farming or
the site, habitat modifications, other agriculture exists around the margins and at
i likelihood of survival, weed + specific habitats. Normal stocking rates may prevent
! impact, potential control methods, | some weeds from establishing - they get grazed off.
i possible Jandholder attitudes ' Weeds of farming little effect on grazing, while the
© traditional weeds of grazing land are likely to have the
: same sort of iinpact in the arid zone. Broadacre
! spraying is very rare in the arid zone.

Climate ! Climaie obviously affects weed | Rainfall variability may prevent a weed from
. growth, Climatic certainty for a . completing its life cycle. Timing of moisture with
species indicates its tikelihood of temperature is important for the germination of many
i naturalisation. + seeds, Extreme heat, or insufficient cold, may prevent
: » some plants from completing their life cycle.

. In general, weed plants from other arid areas have

E © some proven ability to withstand dreught. Climatic

' correlation can help indicate which plants are going to
: be weedy in arid areas - but plants that fail such a test
f ! may still survive in microclimates.

“Topography | Local rainfall and surface water | Micro-climates may exist in an otherwise hostile
! flow patterns arc modified by ! environment which allow a weed to survive. Floodouts
topography. ! are the classic microclimate of the arid zone which

.................... oo onanen o, SUPPOT @ vast range of otherwisc alien weeds.

Soil : Soil type greatly affects ¢ Deep clay soils of our arid zones seldom get wet
i vegetation types, land use and the | enough in their profile to support weeds and other
i weed flora. Rainfall and » plants. Duplex soils of the arid zone (desert loams)
i topography affect the amount of | frequently support many annual weeds, such as onion
. water that an area receives, soil v weed, Wards weed and burr medic; or weeds with
! type affects the amount of » laterat roots, such as prickly pear. Arid sands can
! infiltration, water storage, and ! support many annual weeds after rains, such as wild
! availability to plants. ! turnip, or spiny emex. Winged sea lavender and barley
grass are often the only introduced plants growing in
.................... o pareaswith moderatesalinity.
Vegetation : Relationships between weeds and | Soime relationships exist; such as African boxthorn
vegetation in natural growing under trees, annual weeds or spear grass
i environments are frequently + dominating after a fire, or woody weeds being
: unclear. Mostly, any relationship ! minimised by a fire.
i observed can be linked to soil ‘

__________ © type or disturbances,

Disturbances | Naturalisation is normally :"Although disturbance is a natural phenomenon, the
and human ‘ dependant upen disturbance. The types and scale of disturbance has increased greatly
influences ! type, scale and frequency of the | since European settlement - roads, stock waters,

i disturbance help determine the : grazing. Weed invasion in the arid zone is normally

i success of the invasion. i successful with these disturbances. A period without

+ Fire is a natural disturbance i grazing, or with markedly reduced grazing, can also

i which may kill certain weeds or | affect weed naturalisation. As stabilisation occurs

' allow others to invade, : slowly in the arid zone, the effects of a disturbance can

! last for many years, allowing weeds to continually

____________________ ! naturalise.

Tenure | "Various tenure systems may aiter | Extensive arcas of leasehold land in arid areas of
' landholder attitude, land use and | Australia has often conjured the attitude of lessees that
i management options. ‘we do not own the weeds’. Lease agreements may
: + hinder or prevent some weed management options.
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Table 2. Examples of different types of weed invasion to the arid zone. (After
Michelmore 1995)

Mode Examples

Deliberate introduction for ! Sand rocket (lincoln weed) and buffel grass were deliberately introduced so that
they would naturalise and stabilise soils,

Garden plants, such as parkinsonia, pepper tree, tamarisk and others, have
escaped as weeds. Mimosa bush (Ae farnesiana) was introduced by aborigines
trading beads.

naturalisation.

edmmmmma

dommm o n

Accidental introduction - : Traditional pastoral weeds, such as horehound and Bathurst burr, spread
through large areas of the arid zone with the introduction of stock. In later
times, prickly weeds such as caltrop, wards weed and spiny emex, have spread
with tourist activity.

burr weeds

Accidental introduction -
seed passing through stock

_________________________________ = = = e e e e e e m m e m m e e e e = ke M MR R R R B R TR RN B M W MM R s Mk m m m e e e e m

Accidental introduction - 1 Weeds on vehicles and machinery are a classic case of a known dispersal
seed adhering to vehicles. i mechanism with very few practical solutions.

................................. R L T T L R L L L T T X T R R Uiy

Accidental introduction - Paterson’s curse, caltrop, spiny burr grass, and spiny emex are common
seed in imported goods contaminants of hay.

: Dispersal by flood waters, wind and the movement of animals are mostly
+ involved with local dispersal, as distinct from regional dispersal.

Natural dispersal

Plant attributes

Numerous plant attributes have been established which help increasc a specie’s capability of
invasion (Newsome and Noble 1986). The ability of a specie to occupy a site in abundance is
chiefly a function of the success of its ancestors in producing well adapted offspring (Harper
1977). A species that can occupy a range of sites must have evolved populations adapted to
different habitats - a larger requisite variety. Some of those adaptations and plant attributes
which are important for weeds of the arid zone are noted in Table 3.

The most reliable plant attribute to consider when determining whether a plant will be weedy
in the arid zone is if it is weedy elsewhere, particularly if it is weedy in an arid or adjacent
area.

IMPACT OF WEEDS IN THE ARID ZONE

The short term profitability of pastoralism is affected by weeds. In the long term, weeds affect
both pastoral profitability and non-pastoral areas by changing ccological structure and
processes. See Table 4 for examples. As a generality, the traditional noxious weeds of the
settled areas are of minor importance compared (o both native woody weeds (such as punty,
hopbush and turpentine) and the widespread introduced herbs (such as Wards weed, saffron
thistle, wild hops and wiid turnip).

Potential spread and impact

The question, “Which weeds are going to be important?”, needs to be asked by all arid zone
weed managers. From my knowledge of weeds in the arid zone, particularly in South
Australia, I suspect that African rue, hopbush, spiny burr grass, mesquite, Noogoora buir,
pimelea, punty, turpentine and winged sca lavender are most likely to spread and have
significant impact on agricultural profitability and environmental sustainability (Michelmore
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1996). These specics have the ability to spread and there are numerous suitable niches

available.

Table 3. Attributes of successful invaders in the arid zone. (After Michelmore 1995)

Attributes

Explanation and examples

Life history

Taxonomy

Weedy elsewhere

Spreads easily

In unpredictable environments, such as the arid zone, no one particular life history
strategy can predominate as species will be increasing or decreasing according to
timing of environmental events.

For perennials to survive they must be drought tolerant. Mesquite does this by having a
low water usage; prickly pear has a fow water usage and stores water: African rue
tolerates drought by dying back to dormant buds befow ground level.

Annuals need to be able to complete their life cycles rapidly and produce resistant
seeds.

Gap grabbers germinate early with fast initial growth that occupies space before later
germinators. Examples inctude Paterson’s curse, saffron thistte, and spiny emex.

Competitors interfere or out-extend their neighbours. Examples include thornapple,
caltrop and spiny enex.

Survivors are long lived individuals that are resistant to meost causes of mortality.
Examples include African rue, mesquite, and prickly pear.

Swampers have a mass germination of seedlings. Examples include onion weed and
Wards weed.

Certain groups of plants have become more invasive in some regions than other
taxonomic groups. For the arid zone, highest ranking introduced families are
GRAMINAE, COMPOSITAL, LEGUMINOSAL, CRUCIFERAE,
CAROPHYLLACEAE, AND SOLONACEAE. However, not all of the introduced
plants are considered to be weeds. The highest ranking familics of noxious weeds in
the arid zone are COMPOSITAE, CACTACEAE, CRUCIFERAE, and
LEGUMINOSAE.

'A more reliabie indicator of invasion potential is if the species itself is invasive or
troublesome elsewhere. If a specics is weedy in its country of origin, or occupies a

wide range of habitats in its country of origin, then its chances of successful
colonisation in other areas is increased. This seems to be the case for African rue and
Wards weed from the Middle East and for mesquite and prickly pear from the

Americas,

Plants which have dispersal characteristics which allow muitiple introductions must
surely have a higher chance of successful introduction. Horehound and Wards weed
both have very efficient dispersal mechanisms - they have been spreading in the arid
zone with scattered multiple foci and have nearly saturated susceptible areas. Onion
weed has relatively poor dispersal mechanisms and its local dispersal has relied upon
natural dispersal on an invasion front.

MANAGEMENT OF WEEDS IN THE ARID ZONE

Possible weed management options for the arid zone are outlined in Table 5. To ensure that
well planned weed eontrol programs are implemented, managers need to be presented with the
information relevant to them. The type of information presented should vary for weeds at

different stages of
significant impact

the invasion process. Information for weeds which arc likely to have
on production or on the enviromment should be presented repeatedly.

Government intervention using facilitation and regulation are useful to strategically get
landholders to initiate programs.
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Table 4. Impact of weeds in the arid zone. (After Michelmore 1995)

Type of impact Explanation and examples

Economic

Prices received for infested products, espectally wool, are
frequently discoumted. Certain wool buyers refuse to buy
noogoora burr infested wool.

Death of animals from poisonous weeds occurs frequently in the
arid zone where diverse ranges of species exist in pastures.
Mostly deaths are associated with native plants, such as rattlepod.

Plants which cause minor damage to organs or aiter metabolism,
debilitate or cause injury may slow growth rates and lower wool
production and reproduction, Patersen’s curse is a common
example in the arid zone.

When weeds invade bare areas little competition for space can be
established. When a weed grows next to a desirable neighbour
competition occurs. This can be seen with Paterson’s curse and
native woody weeds, When a weed grows next te a plant which
has little value for pastoralism competition can not readily be
established. This can be seen when African boxthorn invades
floodouts already covered in dillon bush, Australian boxthorn, or
cotton bush,

- competition for space, water, nutrients

Although the mere presence of a weed need not mean that
competition for moisture is occurring, when roots occupy similar
parts of the soil profile competition for moisture may occur,
Examples of competition for moisture may exist when burr medic
and barley grass grow together.

Wards weed is an example of a plant which has invaded many
areas of the arid zone and, because of its success, has reduced the
nutritional value of the whole pasture.

Only seldom do weeds produce a continuous stand which truly
prevents stock access - normally a route through the weeds can be
found by stock. On occasions saffron thistle and African boxthorn
form dense impenetrable thickets in the arid zone. The thicket
lasts for a relatively short period for the annual saffron thistle,
while the problem will persist for the perennial boxthorn,

- stock access

B il T e VG MU S H SR S

Species which form dense impenetrable thickets in a habitat,
especially prickly shrubs, make mustering and other normal
operations very difficult. Examples in the arid zone include

woody weeds, prickly pear and African boxthorn.

- aCeess

Control costs, to either limit the weed or to limit its impact, adds
extra impact to profits.

Weeds affect management options - managers with certain weeds
may not be able to carry out certain practices or may be limited in
the type of stock that they run.

When a portion of the pasture is taken up by weeds, the
remaining pasture will have increased pressure from grazing
animals.

- increased pressure on desirable species

D L LT T T T A PR GUp U IR |
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Table 4. Impact of weeds in the arid zonc. (After Michelmore 1995)

Type of impact Explanation and examples

- competitive displacement ! Increasing abundance of woody weeds ultimately displace native
species.

The invasion of woody weeds into grassland or shrubland
ultimately alters ecosystem functions.

Dense stands of woody weeds alter water infiltration, runoff,
erosion, and deposition patterns. Wards weed is often found
between fertile patches of the arid zone, fertile soil may deposit in
amongst the Wards weed, decreasing the production of fertile
patches,

Although native species may respond to increased nitrogen from
the introduced burr medics, it is likely that nitrophilous weeds
would respond more, placing more pressure on the native
ecosystem and processes.

Fires were a normal feature of many grasstand communities of
the arid zone. The reduction in fires due to grazing has led to an
increase in native woody weeds. The degraded pastures may now
not have enough grass to carry a fire, whether natural or
prescribed,

- alteration of physical structure of
vegetation

- erosion

- fire regime

it T S Uy SR S

SYSTEMS APPROACH TO WEED PROGRAM ANALYSIS - AN EXAMPLE

Efficient weed management programs are developed by following the logical steps of
evaluation, strategic planning, tactical planning, implementation, and review. The process is
appropriate for weed management at all scales in rangelands - property, district, and region.
An example of prompts that could be used when developing a weed program for a property is
shown in Table 6 for African rue. The prompts consider the elements of the whole weed
system outlined in this paper; environmental determinants, propagule dispersal, plant
attributes, impact, and management options.

TAKE HOME MESSAGES
Arid zone weed managers

Options for weed management in the arid zone are limited. Managers should always try to
minimise introduction of seed and to control primary infestations.

All arid zone weed managers should be alerted to, or be implementing programs for, the
emerging weeds listed in this text under ‘Potential spread and impact’.

Al weed managers

The systems approach described here is useful to examine weeds and their management in any
area. Control programs developed by this method can be applied with confidence.
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Table 5. Possible weed management options for the arid zone.

Management method

Examples

Prevent introduction

Control primary infestations

....................................

Control secondary infestations

Government intervention -
facilitation

Government intervention -
regulation

Government intervention -
extension.

B T I

BT PO

As in other areas, managers may be able to hold stock bought onto the
property in holding paddocks, and for sheep weed infested wool can be
shorn off. Similarly imported fodder can be fed out in specific localities.

Due to the relatively low value of pastoral areas and the normaily high costs
of weeds and weed control it is important to control infestations of weeds as
soon as is possible, that is, early in the invasion process. This is most
important for those weeds which are likely to have great impact to the
environment, such as mesquite.

Later in the invasion process, when weeds are scatiered as patches through
paddocks, the options for control decrease markedly. Rangeland managers
normally have large extensive areas and the likelihood of controlling every
weed every year until weed seeds are exhausted is not at all high. Range
managers normally expect that, at best, they may be able to slow the spread
of the new weed for some period. Eradication in these circumstances is a
rarity. Native woody weeds occurring as scattered patches should have a
high priority for management, whereas weeds which are not likely to have a
high impact, such as Paterson’s curse, are often neglected.

Weeds that have become widespread and dense across a paddock are best
managed by careful pasture management, the saying “look after your
pasture and let the weeds look after themselves” applies.

To minimise the impact of burr weeds or grass awns managers may alter the
timing of shearing or lambing. Burr weeds and poisonous plants are
frequently controiled near stock waters and yards where animals
concentrate.

The cry of “it’s different out here” has for a long time been used in the arid
zone as a reason to do nothing until outside help is provided. Organisations
which provide help for arid landholders to implement weed conirol should
understand where this help is placed in relation to previous help, and how it
relates to the other tools used by government, regulation and extension.

The setting of minimum accepted practices is an easy task compared to the
enforcement of those practices in the arid zone. The vast areas involved
need a specialised inspection sampling technique which targets specific
habitats or is a generalist low intensity technique such as aerial survey. The
use of regulation is a useful method of “kick starting” a weed management
program on an arid property.

When landholders want to control weeds because thcy know that it is right,
and they know how to do it, then the need for facilitation and regulation is
diminished. The aim of extension, to raise this awareness, does result in
weed control and is a useful tool for government to apply to arid
landholders.
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Table 6. Prompts for weed management planning for a South Australian property:
African rue. (After Michelmore 1996)

Link with your property plan.

1. Consider your property plan. Would dealing with the problem/issue meet your ultimate aims? If so, then
continue with the evaluation and plan.

It is likely that African rue would have some influence on agricultural business in pastoral areas adjacent
Jarmland.

Evaluate problem

2. Map current infestation. Are certain habitats or types of land more vuinerable? Can spread rate be
quantified? Is the problem increasing? Has there been a change in management practice or some other
change in environmental conditions that may have promoted this change?

Mapping need only be rough, perhaps making four abundance classes: thick, patches common, paiches
sparse, and absent. It is very difficult (o quantify spread rate.

3. Map potential infestation if left unchecke.
It is likely that roadsides, waterpoints, and creek hanks will be most vulnerable.

4. Map areas with highest impact on - current and potential - agricultural production quantity and quality,
environmental, management and social losses (and gains). Can [osses (or gains) be quantified?

Losses due (o pasture competition with African rue are likely 1o be negligible unless the papulation is very
high. Management must never over graze as Africa rue may become very dense.
Management planning

5. Consider treatment options - benefits and faults of each treatment; integration between control methods;
link with neighbours. Are there special aspects of the biology/ecology of the problem that must be
considered?

Treatment with Roundup or Arsenal herbicide in mid flowering is the only worthwhile control method.
Prevention of overgrazing in the best preventative methad.

6. Hightigh areas with best benefit/cost ratio - select priority areas. Determine control program - eradication,
control to contain, control to minimise economic damage, or monitor. Follow any legal obligations, such
as requirements of the Animal and Plant Control Commission or soil conservation board.

Decisions on intensity of weed conirol effort for a district are commonly made by Animal and Plant
Control Boards (South Australia).

Taetical planning

7.  Consider timing - in relation to cash flow; problem biology, spread and impact; treatment availability,
success and follow up.

Control of primary infestations in mid spring is likely to be most successfil,
8.  Where necessary, prepare special plans for each priority area.
Review pians
9. Look back just before you do it, check that your plans will meet the aims and visions of your business.
Implement management
10.  Apply integrated treatments, follow up and related management that leads to better production!

As preventative management has been suggested as being of highest importance the docirine "Manage the
pasture well and let the weeds look afier themselves ™ applies.

Review progress

11, After a while, review management of the problem in relation to your current business aims and objectives.
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Figure 1 African rue (Peganum harmala) is common in the arid zone adjacent some of the
marginal farming land of South Australia, and elsewhere around the world. Analysis of the
plant and the system it grows in suggests that early control is warranted. (Spaces on marker =
15 cm)

African rue. Spaces on marker = 15 cm.
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THE FUTURE OF AERIAL AGRICULTURE.

Harvey Baker
Environmental Director
Cotton Australia

Recommendation 39 of the Senate Select Committee on Agricultural and Veterinary
Chemicals in Australia Report in 1990 requested “ The Australian Agricultural and
Veterinary Chemicals Council consider every aspect of the social and environmental impact
of aerial spraying. The Council, in consultation with the Civil Aviation Authority,
representatives of the aerial agricultural industry and other interested parties , should develop
a uniform, national approach to the regulation of aerial spraying of agricultural chemicals.

The Committee further recommends that , if its recommendation in relation to aerial spraying
is not implemented fully, calls for the banning or phasing out of the aerial spraying of
agricultural chemicals should be supported™.

Given this statement at face valuc , made seven years ago, one could be forgiven for believing
that the application of agricultural chemicals by aircraft had a very bleak future. Precedents
set overseas where increasing rcstrictions destroyed the viability of the technique would also
add weight that aerial agriculture was at best marginal.

WHY?

Aerial application of agricultural chemicals according to the preamble to the 1985 aerial
spray provisions of the NSW Pesticides Act “an esscntial and efficient technique..” .Similar
statements appeared in many advisory bulletins by Departments of Agriculture supporting
aircraft application of seed, fertiliser and pesticides. Calls for banning of an essential
technique are not made lightly yet the Senatc Committee made that statement.

In order to understand why this situation occurred one must understand the various different
pressures on the industry and there source. Such an exercise does also give guidance on what
must be done to improve the prospect for aerial agriculture.

The history of the beginning of aerial application in Australia is fascinating story however it
gives a clue to a contributory factor in the pressure; the attitude of the industry itself. Aerial
application began in 1947 using surplus wartime aircraft, predominantly the small Tiger
Moth biplane by ex service personnel. The book “Aerial Agriculture” by Derrick Rolland
recounts the stories of bravado, skill and ignorance of the application of agricultural
chemicals. Clearly the image of “Buzz the Cropduster” was generated and fostered by these
hardy early pioneers of the business. It was as near to the deeds of derring -do that could be
portrayed. While this may have seemed glamorous at the time that image of a reckless ,
individualistic pilot unfortunately is the only perception that many in the community still
have. This may seem harsh criticism of the people with the vision to start an industry of such
importance however the industry is still identified by its “characters” and the self assurance
that comes from being one of the few with the talent to control an aircraft at low level in
agricultural spraying is perceived by outsiders as arrogance. In short, until recently the
industry did not resile from the image of those early years and in turn presented themselves
poorly when the media spotlight focussed upon them.
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As the industry developed and the use of aerial spraying became a core part of the way we
grew and protected crops purpose built aircraft were employed with increasing sophistication
in the application equipment fitted to those aircraft. Aerial application became so central to
many commodities that farm layouts and management changed to accommodate the
technique. Operators in Australia developed techniques for ultra low volume drift spraying for
extensive agriculture that enabled large areas to be treated with great efficiency. The skills of
the pilots especially in some commodities such as cotton were renown. Systems were
-developed for night spraying of crops, larger turbine aircraft, technologically superior
equipment all contributed to a belief within the industry that this technology enabled them to
control every aspect of the application of chemicals.

Additionally the cost of this technology meant that the planes had to be employed in more
marginal conditions to return a profit. A combination of overdependance on their skill and
equipment and the operation in these conditions inevitably led to incidents. Especially in the
cotton industry, a high profile “alien” industry to Australian agriculture , such incidents of
drift atiracted considerable media attention ,to the discredit of both industries ; one chemically
dependant and the other perceived as the means of uncontrolled distribution of chemicals into
the environment. The association became so entrenched that often any television story about
cotton always included a highly visual aerial spray scene even if the story was reporting on
something totally unrelated to aircraft. This did nothing for the image of both industries
.especially aerial application ,for the perception spread to operations carried out on other
crops, even when the aircraft were involved in spreading of fertiliser or aerial seeding. This
was strongest in the cities where ignorance was high, but even in rural communities ,
especially amongst the older traditional farming areas where aerial application was not used
there was a high level of antipathy because they did not understand the need for such
technology.

The environmental movement saw that attacking aerial application could progress their cause
against the use of agricultural chemicals. Pesticides have always struck an emotive cord in the
general community, increasing so in Australia as the population becomes more and more
divorced from the practicalities of food and fibre production, and to also portray that the
means by which they were applied was flawed reinforced their push towards eliminating
chemicals. Aerial application is visual, noisy and alien to those not involved. Some notable
aerial drift incidents were enough to set that perception as fact.

When one looks at the “evidence” given to the Senate Inquiry , espeeially the sources of the
submissions , the strength of the perceptive force generated can easily be seen. The evidence
in the Senate Report was “constructed” primarily as part of the Tasmanian anti pesticide
“brigade” who had support of a sympathetic Senator. This group had strong affiliations with
the NSW based Total Environment Centre and other minor activist groups. The evidence as
such was comprised of anecdotal statements, conjecture, and wild claims. It did not warrant
the Inquiry’s Recommendation 39 and it raises the question whether the Recommendation
was influenced outside of the Inquiry.

Nonetheless the statement was made. It has set in motion a process that will ultimately result
in impediments to aerial application. While progress towards national standards has been
slow, increasing the vulnerability of the agricultural aircraft industry to further attacks,
however an agreed position on drift has been established and the general framework of a
national code has been constructed. State problems, especially in NSW where the pesticides
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legislation is now controlled by the EPA has put a different and higher profile on aerial
spraying are seen as the next big hurdle in the progression of the code. Additionally those
government departments which only have a peripheral interest in pesticides, and very little
knowledge of application systems, are reacting still to the media and activist attention. They
have been shown to be as damaging as some of the activist groups and as they can influence
government, the latest example is a direction from WorkSafe that pesticide labels carry a “No
human markers” statement. No definitive studies have been carried out on whether markers
are exposed or not, in fact the procedure of night marking puts the marker always upwind of
the pesticide so the likelihood is low however they saw fit to make that demand. This
cffectively eliminates night spraying

But is the industry so bad that it warranted such a statement in the Inquiry? Does it
need further, more stringent regulation? Is its future in jeopardy?

The industry would not have survived so long if it had been inherently bad. Media , notably
visual media, graphically the instances of damage. When one considers the numbers of
operations flown by aircraft without incident the “strike” rate for an incident is extremely low.
However , while this media bias is damaging it is probably something that will never change
and apart from being the vehicle by which activists attempt to pursue their case on pesticides
and in itself would not destroy the industry.

Thankfully, even though the industry is small and comprised of individualists, it has become
cohesive and is presenting an industry image to government. It is very conscious that an
action by any one of its members reflects on the industry and therefore the members are
gradually losing the “Buzz” image amongst regulators. There is a significant culture change
within the industry , partially driven by the pressures put on them, but fuelled by the need to
change. They do not as yet have the ability nor capacity to change the wider concerns of the
community and therefore are still a convenient “meat in the sandwich” in conflict issues such
as is occurring in Gunnedah .

Again this culture change has had an effect on their clients. The unified stance that has
occurred within the industry, the change in culture made them less isolated and has generated
within the client group that their viability is dependant on the wviability of the agricultural
aircraft technique. This is not just for acrial spraying but if the technique was lost aerial
seeding, fertilising and the associated activities that aircraft are used for would be severely
curtailed. The integration with mainstream farming organisations will only be of benefit.

This change has not removed the threat to the industry. As agriculture becomes increasing
more diversified, the community more and more concerned with respect to residues , the
profit margins in agriculture more meagre and therefore agriculture more exploitive, there will
continue to be immense pressure on the industry. Externally, the pressure on the use of
pesticides in the Australian community will cause shifts in policy as to their use. The small
Australian market and the phobia that is more evident and more politically motivated than I
have seen in any country in the world , save Germany, will cause the global marketers of
pesticides to second think about placing new generation pesticides (those with fewer off target
effects) into the Australian market. It will indirectly impact on the aerial spraying of chemical.
The chemical question will cause agriculture in general to adapt to the demands of the market
and seek other methods for the control of pests which do not involve as much chemical use as
at present or use different delivery systems in areas of potential conflict.
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There is no doubt the industry will survive. The technique offers too much to agriculture and
the community to be discarded. To a large part how well it survives will depend on the client
group, whether it be the users of the technique to spray weeds, crops for insects, controlling
mouse plagues or the multitude of uses where the agricultural aircraft has become a pivotal
tool. They must offer support in working with the agricultural aircraft industry to formulate
management plans that will not compromise the use of the aerial application and join with the
industry in defending the technique. The agricultural aircraft industry is too small to fight the
battles that lic ahead. In the past whenever an issue arose the client involvement evaporated .
This must not occur in the future.

There will be change within the industry in order to remain viable and I consider the change
will be quite dramatic. As costs rise ,applications become more speeific there will be
rationalisation to fewer , larger operations. There will be activities that those larger
organisations will not enter into for fear of jeopardising their mainstream business. However,
again with reference to the documented history of aerial agriculture in this country, the
industry has shown the capacity to change and adapt. It is its very strength.

How Sccure is the future?
The future of Aerial Spraying in Australia will be determined not by how technologically
sophisticated the industry becomes nor how valuable it is to agriculture but how the

perceptions and emotion that have been successfully established in the general community can
be changed and to what extent they can be changed.

*33@30r -
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EPA, NOXIOUS WEED CONTROL AND THE PESTICIDE ACT

Angus Mecdonald
Environment Protection Authority
DUBBO

Responsibility for the Pesticides Act and associated functions was transferred from NSW
Agriculture to the Environment Protection Authority (3PA) in November 1995.

The relevance of the Pesticides Act to those attending this Weeds Conference is that it is the
principal Act regulating the possession and use of pesticides in NSW beyond the point of sale.
The control of use of pesticides up to and including the point of sale is the responsibility of
the National Registration Authority (NRA). The NRA therefore assesses and registers
pesticides, including setting label directions.

Pesticides as defined in the Pesticides Act includes all herbicides as well as other pesticide
groups such as insecticides, algaecides, fungicides, plant growth regulators and pheromones.
All persons in the field of noxious weed control, whether direct users of herbicides or
administrators, need to be aware of the responsibilities of pesticide users and ensure that
pesticides are used in such a way that there is no harm to persons, property, the environment
or trade.

Some important provisions of the Pesticides Act include:

o Users must use only registered pesticides, unless they hold an appropriate permit from the
NRA.

¢ Users must read the label (or have it read to them) before use or disposal of a pesticide.

e All label instructions must be complied with.

¢ No one may claim that a pesticide will do anything more than the registered claims made
on the label, no contrary claims can be made about matters required to be borne on labels
such as expiry dates, and the label may not be detached, altered, defaced or destroyed.

» Users must not risk injury to persons or damage to the property of another.

Certain statements aboutl pesticides such as "safe, harmless, non-toxic", may not be used

unless very adequate proof exists to substantiate the claims.

The Pesticides Act is currently under review. The proposed amendments are detailed in a
Discussion Paper entitied "Improving Pesticide Management in NSW". A copy of this
Discussion Paper will be available in the Post Conference Papers, or can be obtained by
phoning the EPA's Pollution Line on 131 555. A series of regional meetings was held in July
1997 1o seek community input on the proposals, and many written submissions have also been
received.

To ensure that the new pesticides laws work effectively, a number of key changes are
proposed, including:

» Setting up an advisory committec to provide expert advice on managing pesticides.
¢ Ensuring that emerging best practice approaches to pesticide management are promoted.
e Making any use of pesticides contrary to label directions an offence.
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Ensuring that landowners take reasonable measures to prevent their contractors committing
offences. '

Banning the use of unsuitable aircraft, not approved by the Civil Aviation Safety
Authority.

Extending the EPA's power to issue Orders to cover ground spraying as well as aerial
spraying.

Increasing maximum penalties for wilful or negligent pesticide use from $40,000 to
$125,000 to bring them more into line with other state environmental laws.

Providing consistency with the national registration scheme.

Separating the Minister's Office from pesticide prosecutions as it is currently separated
from other areas of environmental law.

Strengthening the powers of authorised officers.

Comments received from all sectors of the community will be considered before legislation is

drafted. Improved pesticide management is also being promoted through community

education and ongoing liaison with industry and collaboration on a national level.
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REPORT ON DUPONT TRAVEL AWARD, 1995

Dick Honeyman
Weeds Officer
Jerilderie Shire Council

AIM

To investigate Parthenium weed on site in Queensland and to aquaint myself with the plant
and its various growth habits.

Method

An itinerary was planned with the assistance of Senior management of MACSPRED P/L and
because of distance the timetable was spread over five weeks. This would allow extra time in
cerfain areas if necessary and comfortable and leisurely travelling. Again time was thus
available to study or view any weed problems discovered on the way.

The Route
The trip was planned in four main stages.
o Stage 1 - Jerilderie To Sydney Via Parkes

This section included a family send off to our youngest daughter who returned to work in
Ireland.

At Parkes 1 was able to revisit a field site where methods of control on Silverleaf Nightshade
are being trialed. I am indebted to Wayne Sheargold (Weeds Officer, Parkes Shire Council)
for his time and information on this site.

It is apparent that Silverleaf Nightshade is almost impossible to eradicate on large scale areas
and farmers are restricted to maintaining a "minimum seeding". Some ten thousand hectares
are in this area and I am led to believe there are similar major problems in neighbouring
Council areas.

For those unfamiliar with this weed, it is a member of the Solanum family as are such things
as domestic tomatoes. The plant does not have a high rate of germination from seeds
Approximately 25% under most conditions) but increases germination to almost 100% after
passing through the gut of animals. The plant also puts up large numbers of suckers if cut or
ploughed.

Chemical control of large infestations is prohibited by cost. A figure of $800 plus /ha was
quoted in the early 1980's.

A couple of days R&R in Sydney allowed time to look at Parramatta Park and see the
development of a major garden escape site. The waste and rubbish that has been deposited in
what would otherwise be a very large and scenic public bushland area, in the middle of a
major city, is disgusting even to one who would not rate highly as a "greenie".
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Perhaps the cost of depositing rubbish in Council rubbish tips is causing people to deposit
their clippings, papers and bottles in the water courses.

e Stage 2 - Sydney To Brisbane Via Terrigal, Taree, Cape Byron, Bellingen And Coffs
Harbour.

Two days at Terrigal did not reveal any major weed problems but an enjoyable reunion with
Eddie Felton (our best man) and his family was a great interlude. For those living near the
area I can thoroughly recommend "The Snapper Spot" fish shop owned by Eddie and Pam
Felton.

Also a Saturday afternoon in the Terrigal hotel watching football and races and the odd dozen
beers with Eddie is an experience not to be missed by the more adventurous weeds Officer.

From Terrigal we moved to Taree and a dairy farm owned by Marjic's Uncle and Aunt
(Arthur and Maureen Southwell).

This is a small well run dairy and it was here that I was able to see Fireweed in varying
amounts. This weed has been a problem on coastal areas for some years and I first saw it on a
bus tour at the Lismore weeds conference. At that time there were no really effective
chemical control. I am advised that this situation still exists. Arthur has been able to maintain
minimuim infestations by hand pulling the weed and collecting the plants. He carries a bag at
all times and pulls as many plants as he has time to at the moment.

Arthur was very impressed with, and complimentary to the local Council weed staff for their
rapid response to his requests for control to be carricd out on roadsides adjacent to his
property. He was not so impressed with the attitude and action of some of his neighbours.

Arthur's farm is in a major flood plain and with the whole farm regularly underwater for
varying periods he feels he will be controlling Fireweed for many years to come.

Bellingen

At Bellingen we spent a day with Graham Mathews, and this was the beginning of the rain
and wind that was with us until after Brisbane.

It was too wet for ficld excursions with Graham but [ was able to discuss the problems of a
weeds Officer in that area with Graham. [t would appear that the situation in that area is
vastly different to any I have cxperienced. These were mainly due to the nature of the human
inhabitants of the area.

To say the least it is different. In Graham's words the main problems are Parramatta Grass
and locals. We were very well cared for by Graham and Leane and their family, and we were
very grateful.

Coffs Harbour & Lismore
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A short visit with Ken Hayes to see his depot and a chat. Ken was busy with his final assault
on an infestation of Salvinia before he left on his trip through the islands on the "Kensark"
which many of the weedies saw at Foster conference.

We then moved to Ballina and attended a meeting of Weeds officers at Lismore for a short
while. The rain continued and we decided to get ahead of it or perhaps be caught south of the
storm.

A visit to Cape Byron to see again the arcas of Bitou bush seen at the Lismore conference. and
also found a Noogoora burr in the lighthouse garden. They are a versatile little critters those
Noogooras.

Brisbane & Rockhampton

We arrived in Brisbane in what became for us 'the BIG WET'. It rained heavily and
continually for five days.

Through the assistance of Bernie Horsefield and his staff [ was able to pr arrange a number of
interviews from this point on.

Rachel Mcfadyen (Allen Fletcher Research Station)

Rachel has been investigating Parthenium weed for over twenty years and 1s considered to be
the leader in this {ield by most of those to whom [ spoke.

Sheldon Navvie (University Of Queensland)

Sheldon is assisting with research on growth patterns and habits of Parthenium weed. A list
of points made by these two people follows.

» Parthenium won't compete with well established and strong pastures.

e Bio control is of no value on small infestations.

e Bio control in Queensland wili aid New South Wales because much of the Murray
Darling system is fed by Queensland streamis from potentially infested land.

¢  The Murray Darling Commission is contributing to the bio control program, and also the
border washing facilities to prevent seeds being carried into N.S.W on headers and other
vehicles.

¢ Wind spread of seed is not considered a factor in spread of this weed.

e  Water spread of seeds in short hops is the main way of spread of Parthenium.

¢  One single plant may not set viable seed. ie It may require two plants to pollinate. This
is a theory not yet reliably proven. [t may explain the non recurrence of plants found as
single plants in various places.

¢ The most important factors in germination seem to be: 75mm-100mm summer rain to
commence germination; bare areas, eg overstocked, drought and road edges.

¢  Bare black soils with summer rains seem to be the best situations for Parthenium weed to
establish.

e  Some rusts work better in cooler climates,

¢ [t appears most people become allergic to the plant over a long period of time. A similar
allergy is also common to ragwort, Noogoora burr and Bathurst burrs. It was noted that a
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worker who had been working with Noogoora burr for many years became allergic to
Parthenium within 48 hours of transferring to that section of investigation.

Once ecstablished Parthenium releases toxins to prevent other plants growing
(alelleopathic)

Seed viability on the surface is about two years. Underground the seed is able to last
much longer.

The seed needs a longer day to night period to germinate.

Stock generally don't eat the seed so seed viability is not affected by ingestion,

If forced onto Parthenium cattle show a taint in meat and milk.

Plants under experimental conditions were being grown in climates relative to the
following climatic and soil situations -Ballarat (Vic ), Emerald (Qld), Brisbane and under
high carbon dioxide situations, eg The expected CO5 conditions of the year 2020. All

plants appeared equally vigorous.

Seed numbers per plant have been stated as 15,000 but Sheldon Navvie claims up to
150,000 1s more likely.

Epiblema moth works well on ragwort & Noogoora burr. Bathurst burr appears too hard
and shiny on the outside surfaces for the insect to enter the plant. (Bad luck for the burr

growers!)

Control

If plants are cut at the stem base the plant will go into a long dormancy which may last
until the next season.

If plants are sprayed late in maturity they will re- appear in the next season

Frosted plants will regrow in the next season.

Chemical control is as per the various State registrations and are not included in this
document.

The plant has a deep tap root and will exist on "ground stored" water for long periods.

Spread And Germination

Spread mainly by water, tyres of vehicles and machinery and coats of feral and domestic

animals.

After heavy summer rain 40% of total Parthenium plants will germinate in five days. In
the same period only 5% of ALL other species will germinate. This obviously gives the
Parthenium plant a good start in obtaining a majority.

Major Activities

In Queensland the major activities are aimed at public awareness and group control.
Much of the central highland area (approximately 18,000,000 ha) is beyond control.
Reclamation by pasture and stock management is the only solution.

David Akers (Rockhampton)
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David works with the Department of Lands:(Protection Section)and is responsibie for much
of central and lower Queensland. His territory extends west to the borders of both South

Australia and the Northern Territory.

David concurred with most of the points already made and added the following points proven

in the field.

e Central Queensland was beyond eradication and required management and pasture
development. Buffel grass and native grasses would prove the best control in these
situations he felt.

e Councils patrolled roads and were provided with chemical to spray approximately 6500
km of road edges to provide a roadside parking area on each verge to prevent seeds being
picked up on parked vehicles. Chemical used is Atrazine.

e Construction of wash down facilities and air blast cleaners at strategic points was aimed
at cleaning vehicles prior o them leaving Parthenium areas.

s Signs on roads indicated areas where one or more Parthenium plants had been found and
in most cases the areas were controlled or eradicated.

e There are no known sites outside the Central Queensland area which had not been
controlled.

e At the time of my visit, new infestations werc being treated on the head waters of the
Bulloo and Maranoa rivers. These rivers drain directly into the Murray Darling system.

e Landcare groups werc considered to be very co operative and were organising good
programs and publicity with the Department and the general public.

» David considered that past Noogoora burr sites were a good indication of potential
Parthenium areas , although it was stressed by most people that Parthenium would grow
on a much wider variety of soils and climates than Noogoora Burr.

e Rubber Vine and Mimosa were considered as big or bigger problems in much of the area
covered by David. A site of both plants was visited and it can be seen that these plants
are a really serious problem if allowed to become established.

Rockhampton To Townsville

This part of the trip mostly involved field observations of Parthenium weed on properties
known to me from working in the arca in the late 1960's and visits in more recent years.

Kevin Newell ("Yungaba", Capella)

Kevin came to the area from Forbes with his family in 1964 and has carried on mixed farming
including cropping ,sheep and catile in the early years. In recent times sheep were not
continued because of difficulty in management.

Main crops now are sorghum and wheat aithough the -whole area had been through a five year
drought and cropping had not been successful during those years.

Yungaba has various amounts of Parthenium weed, and is at a stage where the owners admit
to not being able to eradicate the weed. Farming practices aim at maintaining low mfestations
and "living with" the remainder.

In previous visits I saw programs of spraying and pulling of Parthenium but the spread
continued to the current extent.
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Kevin is of the opinion that it is uneconomical and physically impossible to eradicate the
problem due to reinfestation from neighbouring land.

David Archer (Kywong, Dysart Area)

David drew this property in the early 1970's as part of brigalow development scheme. The
property is 13,500 acres and runs cattle and share farming of sorghum (4,500 ha) is carried
out. This property was obtained just before the 1974 drop in cattle prices and has suffered
two droughts including the recent five year period experienced by most of Queensland.

e A number of interesting points were seen on this property and they are listed as follows:

e The property has won two successive Landcare awards for management and layout,

e  Management techniques revolve around minimum use of chemicals in all farming
practices. ,

s  Cattle breed was changed to include a higher ratio of Brahman to shorthorn. The increase
tick resistance removed the need to dip with residual chemicals.

e  So far Parthenium has been controlled with management of pastures and grazing.

*  One paddock had been locked up for 18 months and showed very little if any Parthenium
and I am advised that there was considerable amounts prior to the spelling of the paddock
and sowing of Buffel grass.

e This property was a pleasure to drive around with the following points of interest.

e Cattle were very quiet and seemed content to mingle with humans and native wildlife
which was plentiful on all areas of the farm.

e Large carth dams supplied good water even though there had been no running water for
nearly two years.

e Natural scrub had been kept to maintain natural conditions and had been pulled to a
contour line to reduce erosion and retain natural grasses.

e  The cleared arca had large contour banks to prevent erosion and to direct water to the best
advantage to retain as much water as possible on the pastures/crop.

e David was confident his management would eventually control the problem of

~ Parthenium weed with minimum land degradation or use of chemicals.

David also maintains (as do many to whom 1 spoke) a nursery of bio controls to promote the
spread of these organisms. As can be imagined David felt embarrassed during the major
drought when he admitted to hand watering Parthenium weed plants so that they would
support the bio control organisms.

Clermont
John Chamberlain (Dept Of Primary Industries)

Parthenium weed is but one of John's problems ,however he is working as a leader in the area
on publicity and development of controls. Through John 1 was able to attend a meeting of the
Parthenium Action Group (PAG) and to see first hand the work of a group of individuals from
various interests who are developing a management action plan. PAG was commenced by the
local Landcare group and extends its interests over the whole of the Central Highlands.
Activities include field trips, supplying spray equipment for hire for small infestations,
collecting and spreading bio agents and assisting with nursery siies and publicity.
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Private individuals may join this organisation for a small fee and receive regular updates on
current infestations and management progress.

This meeting and separate discussions with John Chamberlain reiterated the previous
information about the importance of management and vigilance. The group feel there is a
major need for a national plan to combat any future outbreaks in other states.

The area defined on a North / South basis extends from just south of the Belyando River to a
line between Injune and Rolleston. The attached map indicates a rough idea of the area
involved.

Dr Dhilleepan (Tropical Research Station, Charters Towers)

This was a new development and Dr Dhilleepan was not willing to advance any theories as
yet. His main project is testing bio control for suitability for release in the field. Again much
of his advice was repetition of previous advice and strengthened that information.

The following key words seemed to crop up with every person interviewed:

HOST SPECIFIC - COLONIES - PASTURE / CROP MANAGEMENT - STOCKING
RATES - LANDCARE - BARE AREAS - GRASSES - STRATEGIC PLANS - WEED
PRIORITY.

Townsville To Jerilderie

The remainder of the trip was intended to return via Coonamble and Gunnedah to visit with
colleagues in those ares and study spiny burr grass.

Unfortunately the floods we left in Brisbane a month earlier had rolled out west and made the
trip impossible. It was a matter of getting home the best way possible. We did take our time
and saw the works of Scott Dearden (PAG INJUNE)and also some old Prickly Pear sites
which [ had seen in the late 1960's while working there.

The people mentioned in this report all feature in the video on Parthenium Weed supplied to
Councils and that video is far more professional than my own production.

Conclusions

¢  Allergy will occur in most people working in the weed over long periods.

¢ Bio control useless on small infestations.

Water, vehicles, animal fur, unclean seed and sale of unclean stock feed the main cause of
spread.

Will germinate on most soils and climates.

Needs a good rain to commence germination.

Life cycle from seedling to mature seed 28 days.

Germination of young seeds very high when compared with other species, eg 40 %
Parthenium /5% of all others in first four days.

Seed life as much as five or more years in soil.

e Seed numbers per plant up to 100,000,
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Will grow on a much wider area than Noogoora burr.

Noogoora burr is an indicator of likely sites.

Private land holder has controlled some areas with management.

Can become over-wintering if treated at the wrong time,

Management of land use is major methods of control in heavy infestations.

Chemicals used in Queensland are Glean, Ally and some Roundup (Not effective) on
Agriculture. Atrazine on public roads (Soil sterilent).

¢ Needs national strategy to control new infestations or prevent spread to other states.

e Disposal of unclean seed is not known.
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ROADSIDE VEGETATION MANAGEMENT
The NSW Roadside Environment Committee - The Picture So Far

Carolyn Woods
Executive Officer
NSW roads & Environment Committee

In many localities in NSW, the roadside environment is the only place where native bushland
remains. Weed invasion, vegetation clearing, land degradation including soil structure
decline, erosion, acid soils, dryland salinity and increased soil nufrients; grazing,
inappropriate road construction and maintenance and other influences have effected the health
and extent of native vegetation across the State. Five percent of the total land area of NSW is
roadsides, an area equivalent to National parks.

Apart from the benefits of retaining roadside vegetation for habitat for plant and animal
species and helping to prevent soil erosion and other land degradation problems, there are a
number of other social and economic benefits of retaining remnant vegetation including
containing natural and cultural heritage landmarks (bridges, Aboriginal scar trees), grazing for
travelling stock and other important values.

The future of management of these areas requires the development of a coordinated approach
by the community, local Councils, Rural Lands Protection Boards, Noxious Plants County
Councils and others both for the assessment of native vegetation, the development of roadside
management plans and also for the management of weeds. In Dumaresq shire, in the north
west of the State, improved communication between key authorities for the control of weed
species has lead to a coordinated and cost effective approach to weed control.

One of the NSW Roadside Environment Conmnittees main roles is to try to assist local
Government , RLPB’s and others in the assessment of roadside reserves, the development of
management plans, the implementation of these plans and the facilitation of training. Already
about thirty councils have developed management plans so far across NSW.

133§ -
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ROADSIDE REVEGETATION MANAGEMENT USING CONSOL
LOVEGRASS

Jim Morrison
Weeds Officer
Leeton Shire Council

INTRODUCTION

Leeton Shire is situated in the centre of the Murrumbidgee Irrigation Area with a population
of approximately 12,000 residents (urban and rural) and has a very intense road system.
Being an irrigation area a lot of our roadsides become waterlogged from leaking channels and
farm levee banks and therefore a lot of vegetation grows on our roadsides.

Leeton Shire also has many travelling stock routes and with the abundance of feed, our
roadsides become heavily invaded with travelling stock and this is where the problem begins.
Stock travel from all over NSW and Victoria to this area and they denude our roadsides of
vegetation to the extent there is virtually nothing left except Spiny Burr Grass, Silverleaf
Nightshade, Horechound and Bathurst Burrs.,

Within the Lecton Shire Spiny Burr Grass is now declared a W1 Notifiable Weed and the
Shire closed two major stock routes mainly to prevent the spread of Spiny Burr Grass and
other weeds and to assist revegetation of roadsides using Consol Lovegrass.

WHAT IS CONSOL LOVEGRASS

Consol Lovegrass has been registered and released as a herbage plant cultivar in NSW for
areas generally west of the tablelands. Consol is a highly palatable summer active, productive
Grass suitable for sowing in the 400-700mm rainfall zone on country which is too sandy, dry
or conducive for anything to grow except Spiny Burr Grass and other various weeds. Consol
Lovegrass pastures are long lived (20 years) and keep out a range of summer weeds including
Spiny Burr Grass. Consol is not competitive against annual legumes (clovers) or winter
annual Grasses.

Consol is highly palatable to stock from late spring to autumn. Consol Lovegrass has the
same species name as naturalised African Lovegrass and despite its advantages weed
authorities have not exempted it from provisions of the Noxious Weed laws. It cannot
therefore be legally sown in areas where African Lovegrass is declared a noxious weed
without appropriate approval.

The map below indicates areas suitable for Consol Lovegrass. The area in which the use of
cultivar Consol is recommended for soil conservation and pastoral use is shown in the sketch.
The extent of its likely area of use is also shown.

SOWING CONSOL AND EVALUATIONS

Council decided to trial Consol Lovegrass on their roadsides as an alternate means of
controlling Spiny Burr Grass and also to help prevent erosion.
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® Gunnedah

Recommended area for Consol lovegrass 55
Potential area of Consol lovegrass NN

After attending field days at Wagga run by Mr. Bill Johnston from CALM I began our first
trials in the winter of 1992. We fenced an arca of approximately 2 hectares as this trial was on
a main travelling stock route (Leeton-Narrandera Road). I ploughed the area twice and
planted Consol into a weed-free seed bed as recommended for pasture establishment and weed
control purposes. Our main problem with the first trial was finding some implement capable
of sowing Consol at the correct rate per hectare (recommended rate 250kg/ha to 0.5kg/ha). 1
managed to achieve a rate of approximately lkg per hectare using an old Massey Combine
with a fine seed box attached and using sand as a carrier, but I do not recommend sand as it is
very abrasive on machinery.

This trial was sown on one of our worst infested areas of Spiny Burr Grass in the Shire and
after the first six months this whole area had been completely covered with Consol and the
growth rate of Spiny Burr Grass reduced by approximately 50%. Now after five years we
have a 100% control of Spiny Burr Grass. This area has also been grazed approximately six
times in this period.

The second trial was sown in different circumstances to the first trial. This was sown in
September, 1993 using my own modified secder at the rate of 0.5kg/ha using no sand or other
carrier. The results of this trial after four years are excellent with a 100% control of Spiny
Burr Grass and also Patersons Curse.

[ now believe you should pack the ground before sowing with a roller or cultipacker as a firm
to solid seed bed appears to give better germination.

KEYS TO SUCCESS

1. Low competition and ground cover at sowing.
2. Sow seed no deeper than 2 to 5 mm, if ground is soft drop the seed on the surface.
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Sow Consol first and oversow later with annual legumes.

If sowing in spring don’t graze until autumn.

Rotationally graze — never set Consol pastures.

Graze with enough animals to feed the paddock off in 2 weeks, then rest it.

S W

ADVANTAGES OF CONSOL LOVEGRASS

1. Consol Lovegrass is highly palatable for stock.

2. Itis not invasive (Ref. W. Johnson) and it will grow well on country which will not grow
good phalaris, cocksfoot or lucerne.

3. Consol also controls some unwanted weeds including Spiny Burr Grass, WireGrass and

also in our case Patersons Curse.

Consol grows best on acid. light soils,

Consol is also drought tolerant with very little rainfall needed to exist.

Consol is easily controlled in a farm situation.

Consol is deep rooted tussock Grass which helps prevent roadside erosion in sandy areas.

Consol seed is now readily available from registered seed growers at very competitive

rates. (Mr, John Mann, Rylstone 063 794 281 and John Sutherland, Upper Murray Seeds,

Tooma 069 484 497).

N o A

DISADVANTAGES OF CONSOL

1. The extremely small fine texture of the seed (less than 0.5mm in diameter and between
3.5 and 5.0 million seeds per kilo) make it difficult to sow over a large area without the
proper equipment.

2. You may not be able to grow Consol Lovegrass in your Shire because authorities have
not exempted it from the provisions of the Noxious Weed laws.

3. Getting a uniform germination of Consol Lovegrass appears to be a major problem in
some situations. More rescarch needs to be done in this area.

CONCLUSIONS

In conclusion from experience I would say integrated weed control using Consol Lovegrass
on our roadsides far outweigh chemical control for cost and long term eradication of weeds. It
gives us a long term revegetation program for our roadsides for very little labour outlay, once
sown and germinated Consol looks after itself.

Council also held a Field Day on the 18th January, 1994 with approximately 80 landowners
and Council Weeds Officers from other Shires in attendance. The Field Day organised by
myslef included speakers from CALM Wagga Wagga, Mr. Bill Johnson and NSW
Agriculture Yanco, Mr. Hugh Milvain mainly to educate landowners on the benefits of using
Consol Lovegrass on light sandy country such as ours.

Council had a visit from the Noxious Weed Advisory Committee on the 17th April, 1996 to
inspect our trial work. The Noxious Weeds Advisory Committee had some concerns from
some Southern Tableland Shires and was considering Consol Lovegrass being declared a
Noxious Weed. A favourable report was received on this matter.

Consol Lovegrass DON’T BE AFRAID TO USE IT on light sandy country. 1t provides good
grazing pastures annually and is different in all respects to other types of African Lovegrass
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naturalised in Australia. It is a good control measure for various unwanted weeds and Consol
will not outcross with other varieties. (See Reference — Field Day Notes 17th February, 1995)

REFERENCES

e  Mr. W.H. Johnson, CALM Wagga Wagga — Field Day Notes (17th February, 1995 soil Notes 17/86 and

16/85)
s  Consol Lovegrass Ag Fact P2.5.33

,,-‘m‘” .
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USING THE MEDIA TO ADVANTAGE

Robyn Yeo
NSW Agriculture
Dubbo

ABSTRACT
The media can provide a useful tool in the fight against noxious weeds.

Newspapers, magazines, radio, and television can all be harnessed into action when there is a
need to inform the public. Each arm of the media works in a different and unique way.
Having a good understanding of each type of media enables weeds officers to make the best
use of this resource. Selling the right message using an appropriate "news angle" and
developing a good relationship with the local media are all part of the media game.

This paper will look at different types of media, the way each media type works,
country versus city media, developing links with the media, selling the right message, and

turning negative publicity into positive.

The full paper will be included in Conference Proceedings.
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Woody weeds controlled with Brush-Qff®

Alligator weed
Apple Box
Australian Blackthorn
Bellyache bush
Blackberry
Bitou bush/
Boneseed
Bridal creeper
Common Bracken
Crofton weed
Darling Pea

Fennel

Golden Dodder
Gorse
Great Mullein
Hawthorn
Inkweed
Japanese Sunflower
Kangaroo thorn
Lantana
Mistflower
Messmate Stringybark
Noogoora burr

Parthenium

Peppermint Gum
Paterson’s Curse/
Salvation Jane
Privet
Ragwort
Red Gum
Rubber vine
Sweet Briar
Tree-of-Heaven
Wait-a-While
Wild Turnip
Yellow Box

When it comes to cleaning up woody weeds, goats are great but
Brush-Off® is better. Unlike your average goat, Brush-Off® brush
controller from DuPont controls more than 30 weeds, comes in an easy
to measure dry flowable formulation and is now even cheaper to use.

So if woody weeds are getting on your goat, phone DuPont on free call

1800 257 169 for your free brochure
Brush-Off

Only by DuPont

on how to regain control of your land.

Brush-Off* It’s a goat in a bottle.
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DAY 1 - Tuesday, 16th September 1997

TIME PAGE
Chairman:
George Hammond, Macquarie Valley Noxious Weeds Advisory Committee
8.30 Introduction Peter Gray
NSW Agriculture
8.35 Welcome Cnr Anthony McGrane
Mayor, Dubbo City Council
8.45 Opening Address Clr Bill Bott
President, Shires Assoc.
9.10 Weed Management in the Modern Community Richard Groves, CSIRO 1
9.50 The Importance of Noxious Weed Control Helen Scott-Orr 8, 161
Programs for Agricultural Industries NSW Agriculture

10.00  Morning Tea

Chairman:
Val Stubbs, Mid-Western County Council
10.30  Strategies and Planning for Noxious Weed Richard Carter 9
Control NSW Agriculture
11.00  Appraisal, Benchmarking and Auditing System John Fisher 17,
for LCAs NSW Agriculture 163
11.10  Parthenium Weed Update Phil Blackmore 18
NSW Agriculture
11.20  Headers at and Border Malcolm Smith, AGHA 166
11.30  Tour of Parthenium Weed Areas in Queensland Bryson Rees 24
Wellington Shire Council
11.40  The Parthenium Action Group's Program in Scott Deardon 26
Queensland Queensland Parthenium
Action Group
12.10 NSW Agiculture's Noxious Weed Management Alan Maguire 32
Computer Programs NSW Agriculture

12.30 Lunch
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Chairman:

Peter Gorham, NSW Agriculture

1.30 A Computer Program  Noxious Weed
Program Management

1.50 Weed Mapping using GPS and Remote Sensing

2.10 Aerial Inspections using GPS

2.30 "WeedMap" Software from Neumaflo for
Noxious Weed Administration

Pest Management Information Systems (SA)
2.50 Panel Discussion
3.00 Afternoon Tea

Chairman:

Campbell Petterson 169
Kempsey Shire Council

Ian McGowan 33
NSW Agriculture

Lee Amidy 43
Gunnedah Shire Council

Scott Clark, Neumaflo 173
Sue Southcott, Anadata 48, 174

Graham Matthews, Bellingen Shire Council

3.30 Training and Competencies for Weeds Officers
4.00 Control of Environmental Weeds Utilising
Community Involvement

4.30 Proposed Vegetation Management Legislation

5.10 Close

Hugh Milvain 49
NSW Agriculture

Judie Rawling, Urban 175
Bushland Management Ltd

Andrew Kennedy and Len 51
Banks, NSW Agriculture

Weed Identification Education Display (on going) Bob Trounce, NSW Agriculture

6.00 Evening Meal

7.30 Weeds Officers Association AGM 180
7.30 Elected Members Meeting
DAY 2 - Wednesday, 17th September 1997
TIME PAGE
Chairman:
Kate Blood, KTRI, Frankston, Victoria
8.30 Monsanto New Products / Developments Darren Thomas, Monsanto
8.50 Weed Introductions through Nurseries Jim Dellow 53
NSW Agriculture
9.10 New Weed Introductions John Hosking 58

NSW Agriculture
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9.30 Giant Parramatta Grass John Betts, NSW Agriculture 64
9.50 Weed Busters Week Roger Smith 68
Orange City Council
Bob Trounce
NSW Agriculture

10.00  Morning Tea

Chairman:
Brian Bywater, Dubbo City Council

10.30  Integrated Control of Weeds Tim Woodburn, CSIRO 71, 182
David Briese, CSIRO
Bill Petit, CSIRO

Including:
Distributing Biological Control Agents Paul Lutschini, NSW
Agriculture
Distributing Biological Control Agents Bob Smith, NSW Agriculture
Bitou Bush Biological Control Program Royce Holtkamp, NSW 74
Agriculture
Spray Graze Technique for Weed Control Jim Dellow, NSW Agriculture 8
1230  Lunch
1.30 Weed Excursion - “Weed problems in a Marshall: Brian Bywater,
unique situation - the Western Plains Zoo” Dubbo City Council
5.10 Approximate time of return
6.00 Evening meal
DAY 3 - Thursday, 18" September 1997
Chairman:
Don Baldwin, Upper Macquarie County Council
8.30 Alligator Weed Jim Quinn, NSW Agriculture 81
8.40 Blue Heliotrope David Newell, Landcare 87
8.50 Bitou Bush [an Tye 93
Maclean Shire Council
9.00 The Practical Application of Herbicides Barney Milne 106

NSW Agriculture

9.30 Practical Application of the Noxious Weeds Maria Linkenbagh, Cooma 110
Act

10.00 Morning Tea



9™ Biennial Noxious Weeds Conference - Dubbo, NSW. 1997.
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2.00
2.30

2.50

3.00

3.30

4.00

4.20

4.40
5.00

7.00

Chairman: Michael Rusby, Broken Hill City Council

Changing Community Perceptions on Weed

Control
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Changing Community Attitudes

Farming for the Future Program

Weed Control in the Semi-Arid Zone

DowElanco: New Products / Developments

Lunch

Conflict Resolution

Andrew Storrie
NSW Agriculture

Rod Ensbey, NSW Agriculture

Graham Matthews
Bellingen Shire Council

Todd Duffy, NSW Agriculture

Michael Michelmore
NSW Agriculture

Chris Love, DowElanco

Chairman: Stan Joyce, Castlereagh Macquarie County Council

The Future of Aerial Spraying

EPA and Noxious Weed Control
Du Pont / Macspread: New Products /

Developments

Du Pont Travel Award Report

Afternoon Tea

Harvey Baker
Cotton Australia

Angus McDonald, E.P.A
Geoff Keech, Macspread

Dick Honeyman
Jerilderie Shire Council

Chairman: Alan Bushby, Upper Hunter Noxious Weeds Authority

Roadside Vegetation Management

Roadside Vegetation Management Using

Consol Lovegrass

Using the Media to Advantage

Conference Closing Address

Carolyn Woods, NSW
Roadside Environment
Committee

Jim Morrison
Leeton Shire Council

Robyn Yeo, NSW Agriculture

John Fisher, NSW Agriculture

Chairman: Bob Trounce

Conference Dinner

1997 Macspread Travel Award
Valor Awards

Photos
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122
197
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203
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1)

2)

3)

4)

IMPACT OF WEEDS ON THE AGRICULTURAL INDUSTRIES

Helen Scott-Orr

Chief, Division of Animal Industries
NSW Agriculture

Orange

Weeds are a huge environmental and economic burden on New South Wales.

$600 million a year in control and lost production.

Few sectors of agriculture are not affected by weeds.

There are now over 2500 naturalised plants in Australia, many are weeds.
During the past 25 years 296 new species naturalised, about 12 per year.
Perhaps half of these become weeds.

Some examples of the impact of weeds on agriculture are easy to see.

e Blackberry and gorse encroach on grazing and forestry lands.
e Seed-heads of spiny burr grass

0 increase the shive fault of wool;

0 penetrate the skin causing health problems for livestock;

0 may double the cost of shearing.
e Alligator weed and water hyacinth

¢ block waterways;

0 increase water loss from storages; and

0 increase the cost of water for agriculture.

Other impacts of weeds are costly but often go unnoticed.

e Trace amounts of toxic plants like heliotrope, inadvertently harvested within grain
0 reduce growth rates; and
0 over time, kill intensive livestock such as poultry and pigs.
e The impact of weeds includes secondary effects such as
0 the use of atrazine which can find its way into the watertable; and
0 cultivation which leads to breakdown of soil structure and increased erosion.

Some new impacts of weeds are even less obvious.

e Under quality assurance programs, producers must declare when they use
agricultural chemicals in production.

¢ Industries such as viticulture now have a well developed system of quality control
and are moving to non-chemical management especially when marketing wines to
Europe.

e Buyers of quality assured products do not differentiate between metsulfuron,
dieldrin and chlorpyrifos - they are all chemicals.
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3)

6)

7

8)

This places new challenges on weed control authorities.

e When planning weed control programs, we must be aware that we could damage
the industry we are trying to protect by imposing policies without consultation with
industry.

Government recognises weeds as a major issue.

e The New South Wales Weeds Strategy

0 released in August;

0 provides the frame work for coordination of the effort on weeds.
e The State provides $6 million in grants for noxious weed control.

Local government contributes in the order of $8 million.

¢ Several hundred weed officers are employed by local control authorities to facilitate
weed control.

The skills of weeds officers are the key to the success of control programs:

e Weeds officers generally are technically skilled; and

e experienced in regulatory approaches to weed control.

e Few weed officers are formally trained in
0 facilitation
0 extension
0 project management

e The Biennial Noxious Weeds Conference is one way the State supports local
control authorities.

* NSW Agriculture is happy to assist further in the development of skills base for
Weed Officers especially the facilitation, extension and management skills.

TAKE HOME MESSAGES

e Weeds have a significant impact on most agricultural industries.
e We have a system that will address many weed issues.
e The skills of the Weeds Officers are critical for success.
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APPRAISAL, BENCHMARKING & AUDITING SYSTEM FOR LCAS

John Fisher
Program Leader (Weeds)
NSW Agriculture

A formal appraisal system has been developed by weed management staff of NSW
Agriculture. The objectives of the appraisal system are:

1) For councils/communities
e Enable comparison (“benchmarking”) of their noxious weed programs with
programs in similar areas.

2) For NWAC
e Meet ICAC recommendations to prevent corruption in allocation of Government
grants.
e Assist with setting priorities for grants.

3) For NSW Agriculture
e Provide justification, to Audit Office and Government, for noxious weed grant.
e Assist with setting priorities for weed research and extension.

The appraisal system also meets the NSW Weeds Strategy:

4) Desired outcome:
e Objectives are achieved in an efficient and cost effective manner.

Action:
e Develop performance indicators for weed control programs and use them to
evaluate LCA noxious weed programs.

The appraisal system is also a requirement under ICAC - Principles for Grants
Administration:

5) Disbursement of grants should be conditional on organisations agreeing to a set of
binding conditions which stipulate:
e purpose of grant
e anticipated outcome(s)
e monitoring/evaluation and audit requirements
e etc

6) On-going payments should be dependent on ... work is of satisfactory standard, grant
is accounted for through appropriate financial systems, and that costs are verified.

7 Evaluation of individual projects should provide verification that:
e project aims and objectives have been achieved
e the outcome is of a satisfactory standard
e appropriate procedures have been followed
e conditions of the grant have been met
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8) Performance indicators and a process for evaluation should be established to enable
routine evaluation at the end of each funding period and to assist with strategic
planning. A substantial review should be undertaken every three to five years. All
evaluations and their outcomes should be documented.

Benchmarking

Benchmarking is a management technique to improve competitiveness by outward looking for
best practice, learning from that best practice, and implementing change.

Continuous Improvement Cycle:
Planning - Data collection - Analysis - Implementation

Steps include:

* Analyse process - identify goals and critical success factors

e Standardise data collection methods

¢ Finding best practice

e Initiate improvement
Benchmarking requires commitment from the whole organisation - but NSW Agriculture can
assist committed organisations by providing some indices (based on annual returns and
statistics) that may be useful in comparing programs.

TRENDS IN NOXIOUS WEED GRANTS

With the development of an appraisal system for Local Control Authorities, there may be a
complimentary change in the method that grants from NWAC are applied:

Better defined goals and objectives (quantifiable)

* Submission of management plans with requests for weed declarations.
e NWAC policies - objectives for grants.

Collection of data to quantify outcomes:

e Record keeping.
e Mapping.

APPRAISAL SYSTEM

The appraisal system will follow the following process:

Step 1 - develop “desktop” assessment (standardised documented discussion)
Initial trial with six LCAs being conducted now
Review pilot appraisals in November

Implement state wide

Step 2 - develop indices that could be useful for “benchmarking”
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Initially provide indices to LCA + state distribution
Later publish all indices

Step 3 - field inspections?

BENEFITS

There is a range of benefits for weed operations staff from the appraisal system:

e Assist LCAs to improve the effectiveness of their weed control programs

e Provide information that LCAs could use in submissions to other funding sources

e Provide data to help convince community/councillors/politicians of importance of weeds
e Maintain (or increase?) noxious weeds grants.

o Grant funds targeted to obtain greatest community benefit.

nm B

MACSPRED
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HEADERS AT THE O ENSLAND BORDER

Malcolm Smith
State Representative
Australian Grain Harvesters Association Inc.

I have grown and harvested wheat for the past twenty years and have seen many changes in
that time, specifically with equipment, but also with the type of wheats grown. Although this
comments does not relate specifically to the topic - it is still a valid point and one that should
be considered.

The researchers creating the “best” wheat to sow have overlooked a very valid point. It was
not that long ago that we used to commence harvesting in Northern Queensland and work our
way gradually south to Victoria or South Australia with the harvest taking some four months
to complete - now all the wheat ripens at once and the harvest is completed in about five
weeks.

Because of this haste other problems arose - everyone was in such a rush to meet their
commitment that shortcuts began to happen.

With the first outbreak of Parthenium Weed in NSW (not via a combine harvester) the
situation was quickly reassessed and over a period of time, this Association in conjunction
initially with NSW Agriculture, developed a cleaning program for harvesters which could be
classified as basic housekeeping.

As the years have passed this format has been improved upon by continuing to work closely
with NSW Agriculture plus, over recent years, liaising with NSW Farmers Association,
Noxious Weeds Officers in the northern areas of the State and other relevant bodies.

However, into the more serious aspect of this “cleaning” of a combine harvester. Sounds
relatively simple doesn’t it - a couple of hours work at most maybe - well that is well and
truly in the past - in fact, years ago a “clean down” was relatively easy!

Nowadays, to clean down a combine harvester correctly and have it in a condition that will
pass the border inspection, requires some twenty hours of solid work it is not hard to
appreciate the cost involved to the owner/operator of a machine.

If you base this as an example on last year’s categories a top of the range machine was earning
approximately $250 per hour - therefore the cost of a “clean down” would be around $5,000
plus the additional costs involved in actually crossing the border and being inspected.

When you know you are due to cross the border, you have to book your combine harvester in
for inspection - you have to allow a minimum of twenty four hours for a “manned” crossing

and forty eight hours for an “unmanned” crossing.

This in itself is not a major problem except when it rains and you are unable to complete the
“clean down” or you are travelling to the border and a part breaks and delays you.
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Again it can be argued that a simple phone call would solve the problem but, as we all know,
mobile phones are a major benefit but there are still huge areas where they cannot operate nor
is there always a farm house close by for you to make a call.

A thorough inspection of a combine harvester takes at least half an hour and you can queue
for a couple of hours prior to that, so another day is wasted.

We also recommend to members that they cross at Mungindi, Hebel or Boomi as the general
traffic is so much lighter than at Goondiwindi.

This, of course, is not always possible or practical - no one is going to drive out of their way
without a good reason, but I prefer to enter NSW in this fashion as I feel it is safer having less
general traffic on the road.

The reason for the comment is the fact that, as any large truck driver or combine harvester
operator knows, the general public totally ignore signage (oversize), flags, warning lights,
pilot vehicles when applicable, etc., all relating to wide loads.

As we well know, the normal motorists ignore roadside warnings that there is roadwork
ahead, etc. - it makes our job very difficult as we are not just trying to arrive safely at our
destination by complying with the regulations but we also acquire an unfair responsibility at
the same time which is to look after the totally inconsiderate motorist so that they arrive home
safely to their families!

Having stressed the importance of cleaning down our combine harvesters prior to crossing the
border from Queensland into NSW, I would like to close by stressing that the vast majority of
our members “clean down” their combine harvesters between jobs and this takes some three
to four hours to do.

We also note in our diaries where and when the “clean down” took place. This also applies if
we do have a break-down during harvesting - we keep accurate records of when and where
with reference to the farmer and we assume that the farmer is now doing this as well.

The farmer should know where every stock float, grain truck, sales representative, stock &
station agent or family member has been on the property on any one day.

Finally, having crossed the border many times over the past twelve years, cleaning my
machine is part of the business and having the machine inspected ensures that my clients
know and are aware of the fact that I practice machine hygiene to the very top standard and I
can say that this applies to the members of the Australian Grain Harvesters Association.

We appreciate that not every contractor is a member of this Association, but the top
professional operators are members and that is the point for all of you to remember.

TAKE HOME MESSAGES

e Headers can be cleaned by following the 19 point cleaning plan.
e Insist that grain growers always select contractors who use the 19 point cleaning plan.

333
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A COMPUTER PROGRAM FOR NOXIOUS WEED PROGRAM
MANAGEMENT

Campbell Peterson
Kempsey Shire Council

Geographic Information
A System of Management For Local Government
Taking the initiative

The Council at Kempsey on the sunny Mid North Coast of New South Wales
has established a reputation for innovation in the use of technology within the broad framework
of local government.

This is no more evident than in the establishment of a Geographic Information System

The success achieved by Kempsey Shire Council has resulted in their appointment as a business
partner of MapInfo Australia. The only local government authority in Australia accredited in such
a way.

A council is no different to a large corporation in that most of the information it
requires to function, although totally different in its source, application and purpose,
has the commonality of relating to one geographic location.

Problems of access to the highly diverse data stored within a local government

environment and analytical difficulties have been sources of concern to council managers

for a long time. The introduction of PC based geographic information svstems to the market, for
the first time has given a low cost solution to this dilemma.

The Kempsey Shire Council has established within its GIS approximately 100

map layers. Information is layered over base maps covering data from dogs to

flooding to asset management. In fact there are very few applications within the spectrum of
local government that cannot be included in a system of this sort. The ability

to obtain information, not just quickly, but in a form that is understood and analysed

easily, has huge benefits in the day to day management of a local authority.

Basic structuring

The Computer Services Manager at Kempsey Mr Campbell Petterson emphasises

the importance of getting the basic structure right in establishing a PC based

Geographic Information System, Failure to set the system up correctly reduces

greatly the product's results potential. Many councils have outlaid substantial sums of money
with very poor results because of inattention to the basics of implementation.

The Kempsey Shire Council has received an award for innovation in local government
management for the manner in which it has established its GIS.
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The identificati
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laptop and this

ST ophaef

Zoom: 0945 km

CivicView Noxious Weeds

ith a drop down option box enables on-site
weeds. Give your noxious weeds officer a
ficantly.-

Aepat irformation Praperty - -
Repoit#  |S7/45 Parcel Area  [0.107124 hectare [_

Inspector & |2 Location  |Govemment Rd

Inspaclion date 14 |9 1183? Owner MR COLIN BRUCE
,— I__ CAMPBELL

Re-inspect by ﬁ—ﬁﬁ ﬁ8_97

o

LotID [4240 XfLon {302309.08 Yha (1567142889 ll_\:,!
X R

LandUse  MIXED FARMING + i|#
Plant Information ¥
Type [BATHURST/NOGGODRA BURRS  +] Categay [W3
z

Densiy  [Heavy v Aeaintested [0 m

Action Required

OK l Cancel I EreateNewJ

Editing: Weeds

Noxious weeds notice generation and the standard drop down entry box to simplify entry.

This software also includes PresenTable — a simple to use report writer for Maplnfo.

Create your own graphs and reports or produce letters this simple application can do it all.
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Inspections by Weed
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WEEDMAP

Map your weeds using the latest technology.
Control your data in a completely digital environment.

GPS

Monitor eradication processes
= GPS + Mapping Software + Pen Computers

&

GPS will provide accurate positional
information about the location of weeds,
whether they be single plants or areas of
plants. With a GPS logging position
information, the operator can walk the
perimeter of an area, or record the single
location. At the same time, further
information pertaining to the plant can be
noted against the location. A GPS collecting
information within itself can be downloaded
to a computer afterwards and then mapped. If
the GPS is logging directly to the computer,
an accurate representation of area can be
mapped, as the mapping software to the right

Scott Clark
Neumaflo

Mapping Software

indicates.

+ Pen Computers

= Latest Technology Weed Mapping

Global Star is an independent GPS specialist based in Melboumne.
With a wealth of experience in the mapping field, Global Star’ skills have
been used in the development of ARMS (Automated Real Time Mapping
System) which has seen widespread use n conjunction with GPS for bushfire
mapping, weed mapping and many environmental applications.

Global Star also looks at other tools with can be used in conjunction
with GPS for complete, efficient data capture. Pen Computers fall into
this category and with a wide range of field software available, practical
physical size, screens designed to be used in sunlight and long life batteries,
the pen computer is an essential field data collection too

For accurate GPS mapping, a real time differential correction

with a direct GPS interface and the
necessary software loaded into the
pen computer (running in standard
Windows 3.11/95 formats), the data
is collected directly into the
appropriate  software  for easy

manipulation, viewing and editing.

NB. All GPS and pen compulers are
suitable for use with Neumaflo’s
Weed mapping and Management

software.

For Further Information:

Contact: Global Star Phone (03) 9459 6355
Suite 5, R & D Park Centre Fax: (03) 9459 6733
2 Research Avenue
BUNDOORA VIC 3083 Email: info@globalstar.latrobe.edu.au
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PEST MANAGEMENT INFORMATION SYSTEMS

Sue Southcott
Anadata

PestWin® provides Board Officers with a variety of options for recording
Pest Infestations including:

= Property information including owners

= Pest Infestation information

= Status of infestations

= Link to MS Access for ad-hoc reporting

= Manual or automatic recording of 6PS Coordinates

* Pest Program Management

= Graphs of infestation deviations from historical data
* Land & Pest transfer between landholders

* Standard reports & letters

* Merge facilities to Microsoft Excel & Word

* Photos can be attached to infestations and much, much more...

PestWin® is the new Windows version of PMIS (Dos) which has been in use
for 7 years in South Australia.

Ordering Information Send to Anadata, PO Box 734, Marleston S A 5033
Phone: (08)8351 2233 Fax No: (08)8351 2211

D Version 3.0 when released (enquire for pricing on your configuration)

Demo Version (Beta only) |j| Phone me

lj Send me more information when Version 3 released
Your configuration (Minimum requirements 486DX66 with 16mb ram)
D Windows 3.x D Windows 95/NT Networked
Number of Users !:H (if networked)

Contact Name:

Address:

Phone No: Fax No:
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COMMUNITY PARTICIPATION
MAXIMISING ITS VALUE

Judith Rawling
Managing Director

Urban Bushland Management Consultants Pty Ltd, Sydney
3/31 Terminus Street, Castle Hill 2154

INTRODUCTION

This paper examines the current trend towards utilising community volunteers to carry out
‘hands-on’ bush regeneration, tree planting and other environmentally-based activities.
Community participation is also encouraged by local government, with many groups acting in
a watchdog or advisory capacity on environmental and related issues.

Government at all levels is committed to community participation, and nowhere is this better
illustrated than through the Landcare Program managed by the NSW Department of
Environment and Planning. At the National level, the Natural Heritage Trust is a new
community-based grants program developed to identify worthwhile projects in the
environmental arena, and to provide funds for their implementation.

For some years, funds have been available from State and Commonwealth government
agencies for planning, research, education and field-based activities . Grants have been made
available to government agencies, local councils and to Landcare, Bushcare and other
community-based groups, as well as to individuals willing to accept the challenge of reversing
land degradation in their local communities.

Community Participation — maximising its value is based on a paper delivered to a
conference entitled Science and Technology in the Environmental Management of the
Hawkesbury-Nepean Catchment, which was organised by the Institute of Engineers and held
at the University of Western Sydney (Nepean) in July 1997.

This paper presented the results of a Community Action Database Survey by the Hawkesbury-
Nepean Catchment Management Trust (the Trust), with supplementary information prepared
by the author.

BACKGROUND

The Hawkesbury-Nepean Catchment is one of the most complex in Australia, covering 25,000
km?, and extending south from the Hunter Valley to Lake George, and west from the Sydney
Basin to beyond Lithgow. The Catchment, which is home to 1 million people, is partly
urbanised, but remains substantially rural.

When the Trust was established in 1993 by the State Parliament, there was a tremendous
amount of community goodwill focused on improving the Catchment. Although its
designated role was one of co-ordination (and not funding), the Trust resolved to ‘kick-start’
the vegetation rehabilitation process by establishing ‘Operation Healing’ — an $800,000 grants
program available to the community and to local government which focused on much-needed
remediation works, and on developing best management practices. Since that time, many
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community groups have been formed within the Catchment through Landcare, Council’s
Bushcare programs, and through the various Catchment Management Committees. In an
attempt to identify all individuals, groups and organisations carrying out vegetation
management activities within the Catchment, the Trust prepared a Community Action
Database Questionnaire ( late 1996) which was widely distributed.

The community response confirmed that a large number of people were working as volunteers
in a variety of capacities — as bush regenerators, seed collectors, propagators and tree planters.
Volunteers are also preparing educational material, raising community awareness through
newsletters and field days, and carrying out regular monitoring activities. School groups were
particularly well represented (e.g. Streamwatch). '

To complete the picture, the author undertook to contact by telephone, all councils and
agencies which had not responded, to contact groups/organisations whose responses were
ambiguous or unclear, and any bush regeneration contractors and volunteer groups known to
be working in the Catchment.

SURVEY RESULTS
Focus Of Activity

Rehabilitation and bush restoration programs in the Catchment revolved around a number of
foci. These can be divided as follows:

Community Volunteers Bushcare, Landcare, Rivercare Groups
Progress Associations, Tidy Towns
Environmental/Conservation Groups
Special Interest Groups

Local Councils Council-funded bush regeneration contractors
Council bush regeneration crews (in-house)
Council supported Bushcare/Landcare Groups
Reserve Management Committees

Government Agencies National Parks & Wildlife Service
Department of Land & Water Conservation (Landcare)

Other Relevant Bodies Hawkesbury-Nepean Catchment Management Trust
Catchment Management Committees
Greening Australia
Australian Trust for Conservation Volunteers
Men of the Trees

It is obvious from reading survey responses, that the general community see many and varied
ways of contributing to bushland conservation and management - not everyone has the
capacity or desire to be a “hands-on’ bush regenerator or tree planter. Community groups (and
government agencies) involved in education, facilitating, monitoring and in general
‘lobbying’ activities must be seen as active workers for the cause of bushland conservation.
These activities deserve our political, financial and, wherever possible, ‘hands-on’ support.
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What We Learned

There is no doubt that a large sector of the community is willing and able to help government
and agencies such as the NPWS in the care and management of native bushland: to work hard
clearing weeds and replanting degraded areas, and in re-creating habitat for native wildlife.
Expanding community-based programs in all parts of New South Wales are ample proof of
this commitment, and while the community retains its enthusiasm, our political masters will
be forthcoming with grants and other forms of support.

In return for their efforts, the community make some requests. All these requests are
eminently reasonable, but possibly because some items are so mundane, or commonly
available to paid workers, they are often overlooked. Responses (written and oral) were
grouped, and generally fall into the following categories:

o funding (discounts available to group, security of on-going grant programs)

practical back-up support (eg: materials, tools, plant material [seed, tubestock], attention to
point-source impacts)

labour/members (everyone wants more!)

technical advise (educational material, field days, database information , ‘someone to ask’)
community nursery facilities, a workspace, or just ‘somewhere to meet’.

better management ‘from above’ (eg management plans & strategies to establish project
goals and future directions)

on-site leadership/direction to keep group activities on track, to train new workers, and
provide enthusiasm

help with group dynamics (to keep it going), financial management of grant funds
moral/political support from council, government agencies and community in general
networking between groups (sharing information, resources, experiences)

recognition (a bit of thanks from time to time)

Looking at the wish list above, it is possible to pick out some items which are already catered
for by various groups/agencies and by existing conservation-based programs. These are:
funding sources, technical advise and networking, Indeed, there is a plethora of co-ordinators,
facilitators and liaison officers around whose job is to do just that. How well this is done, or
how much they interact is another issue - and one we cannot address in this forum.

Issues such as practical back-up support, access to facilities, and (in part) help with group
dynamics are provided by councils with well structured Bushcare/Landcare programs or by
related groups/organisations within the Catchment.

From the author’s experience with community groups and with local government, I suggest
that we often fail to address other issues which, if ignored, can and do lead to the demise of
the best-intentioned community group. These include:

e lack of leadership and direction from council - enthusiastic groups are formed (often after a
public meeting) and set to work by council officers who have not thought through their
commitment, or considered the negative effects of ‘setting a group loose’ on a patch of
bush, (eg. we have 20 people for a working bee on Saturday, where shall we put them?)

e failure to develop reserve management plans or rehabilitation strategies to give the group a
firm direction, to streamline work activities in order to achieve sustainable results (eg first
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we grow the trees because everyone wants to grow trees, then we have to look for
somewhere to plant them!)

e failure to provide on-site leadership - a team leader or supervisor who can direct activities
to the works plan, manage group dynamics, resolve conflicts, organise appropriate
materials and other backup support and provide (correct) technical advice (eg. overheard at
a local council - “we have a group working next weekend — is anyone free to look after
them?”).

CONCLUSION

While there are many community groups willing to give time and resources to restoring and
managing native bushland reserves and parkland, there is an untapped resource, not only of
labour but of goodwill and enthusiasm, waiting to be mined.

However, before that happens, agencies and organisations specialising in conservation-related
programs must address the problems raised by those people already involved and remedy
those omissions identified by the Community Action Database Survey and similar survey
programs. While it is highly commendable (and necessary) to have a whole network of co-
ordinators, facilitators and liaison officers, what the community wants is an increased
commitment, better practical support and a presence at the coalface.

TAKE HOME MESSAGE
The message sent by existing community groups is clear.

e WORK WITH US!
e DON'T TELL US, SHOW US!
e BE THERE!
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Concerned about.....
Wastage of pesticides?
Risk of rain after spraying?

Improve the accuracy of targeting your chemical with the vegetable oil carrier adjuvant...

Codacide® was developed in the UK
in the late 1970s to provide a more
efficient and effective targeting of
pesticides* and minimise wastage into
the environment. Over ten years of trial
work overseas, together with trial work
carried out in Australia, demonstrates
the usefulness in pre-mixing many plant
protection products® with the registered
vegetable oil adjuvant Codacide® to

reduce spray drift, improve deposition
and spreadability of the pesticide onto
the target and reduce the volatility of
pesticides as well as being an aid to
providing rainfastness within minutes.
Research shows that Codacide® can
reduce drift prone droplets by 80% and
also demonstrates why Codacide® is
regarded as one of the most consistent
products for rainfast protection.

PO Box 240

Hornsby NSW 2077
tel: (02) 9477 7944
fax: (02) 9477 7363

‘Do not use any chemlcal conlrary to the label r
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NSW NOXIOUS WEEDS OFFICERS ASSOCIATION
REPORT 1997

Bryson Rees
Wellington Council
Wellington

Following the Annual General Meeting a full new executive was elected along with regional
delegates. Some fourty (40) officers attended the meeting with some complaints and
successes being discussed.

To the outgoing committee, thank you for your work and efforts over your term in office.

The aims of the new committee will be to rebuild member numbers, coordinate training into
one with two of the new committee currently working on a training program that will go to
NSW Agriculture. A move will be made to speak with Local Government and Shires
Association to seek recognition of our trade and not push it under “Truck Drivers” or “Beach
Inspectors”, etc.

Over the next twelve months a move will be made to have a representative from the local
Government and Shires Association speak to us at our AGM in September 1998. Another
high priority will be to have newsletters and other information coming to us, it has to be a
two-way street.

One of the big incentives that is being worked on for financial members is exchange - six
weeks working Study Tour to American in the winter of 1999. This will be done by a draw
for financial members only with the draw being carried out at the AGM in September 1998,
At this point, I must congratulate and thank past President, Kim Belairs for her work in this
area and I hope that Kim’s hard work will see the exchange program up and running. We will
keep you informed on the progress.

Annual subscriptions are now due at $20 per year and it would be appreciated if these were
paid by the end of November 1997, please. Just remember, you must be financial to be in the
draw for the American trip. For those who are unaware, Ron Baker from Narrabri Shire was
made a life member at the last meeting - congratulations Ron!

Another idea of the new committee is to look at the purchase of a tie for members to purchase,
as there are no badges remaining. The full list of office bearers is:

President:  Bryson Rees Treasurer: Kevin Nelligan
35 Oxley Circle 98 Darling Street
Dubbo NSW 2830 Cowra NSW 2794
Ph: (014) 636655 Ph: (02) 63410100

Secretary Roger Smith Publicity Officer:  Val Stubbs
“Mandalay” 6 Burgundy Road
Ophir Road Mudgee NSW 2850
Orange NSW 2800 Ph: (02) 63721300

Ph: (019) 157895
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BIOLOGICAL WEED CONTROL AS A T OF OVERALL WEED
MANAGEMENT

D T Briese, W J Pettit and T L Woodburn

CSIRO Entomology\CRC Weed Management Systems, Canberra, ACT
J Fisher

NSW Agriculture\CRC Weed Management Systems, Orange, NSW

INTRODUCTION

In its early days biological control tended to be viewed as a panacea for weed management - a
permanent solution that would replace other costly, time-consuming and environmentally-
unfriendly means of control. This view was reinforced by well-known cases such as prickly
pear, and more recently the narrow-leaf form of skeleton weed and the aquatic fern, salvinia,
where introduced control agents were responsible for the reduction of enormous areas of weed
infestation. However, such dramatic successes represent a small proportion of the 50-plus
control projects that have been or are being undertaken against weeds in Australia. The more
common story is for agents to make an important contribution toward the control of the target
weed, but not to be able to reduce it to non-damaging levels at all times and in all places (e.g.,
St John’s wort (Briese, 1997) and blackberry (Bruzzese & Lane 1996)). This is particularly so
for terrestrial weeds that have long-lived seed banks, and increasingly weed biological control
is being viewed as one of a number of options for managing weed populations.

Both the recent National Weeds Strategy (1997) and the NSW Weeds Strategy (1997) point
out that, in most cases, the only practical sustainable options for managing weeds will involve
an integrated approach using all available technologies. To date, however, there has been
little conscious effort to incorporate biological control into overall weed management (but a
notable exception is management of salvinia in Kakadu (Julien & Storrs, 1996)). It is more
often considered a bonus that occurs independently of active weed control programs. The
challenge for weed control practitioners is to build biological control, where it exists, into
integrated approaches to maximise its impact and benefit from possible synergies with other
control methods. However, because the life-cycles of biological control agents are no longer
determined by human intervention once they have become established, such integration
requires one to build the other control options, such as grazing management and herbicide
usage, around the activities and impact of the agents.

This paper attempts to put biocontrol of weeds into a framework to develop an understanding
of the potentials and limitations of biocontrol in agricultural systems, and to suggest what is
needed in the way of research and weed control practice to maximise this potential. The paper
addresses a number of topics:

the legislative framework in which biological control must operate

the scientific framework required to develop workable weed control strategies

the practical aspects of delivering weed biological control

realistic expectations of biocontrol agents and the role of landholders in maximising their
impact

* integration of biocontrol with other weed management methods
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THE LEGISLATIVE FRAMEWORK OF BIOLOGICAL CONTROL

The Australian Weeds Committee, members of which are drawn from Federal, State and
Territory departments, is the body that declares a weed as a target for biological control. This
recommendation then needs to be ratified by the Standing Committee on Agriculture and
ultimately the Australian Agricultural Council before approval to implement biocontrol may
proceed. The provisions of the Biological Control Act 1984 (Anon. 1984) also allow for
declaration of target weeds, as well as providing a mechanism for the resolution of conflict of
interests (see Cullen & Delfosse 1985).

The Noxious Weeds Act (Anon. 1993) makes no mention of the use biological control agents
in the control of noxious weeds. However, policy is outlined in the Noxious Weeds Advisory
Committee Policy Paper 4 (Anon. 1995) on the use of biological control in response to a
notice to control a noxious weed. Landholders have a ‘duty of care’ towards their neighbours,
and it is the responsibility of local control authorities (LCAs) to enforce the provisions of the
Noxious Weeds Act and to prevent weed spread to other properties. The policy reiterates that
biocontrol agents take time to build in numbers and to exert an influence on a weed
population. Furthermore, it encourages the use of biological control in appropriate situations,
and gives authority to the LCAs to decide at the individual property level whether biocontrol
is appropriate or not. It does, however, state that landholders may not use it as an excuse for
not carrying out their responsibilities under the Noxious Weeds Act. The policy recommends:

1. the use of a buffer zone between properties to protect neighbours,

2. that the time period for the continuance of this zone be specified, and

3. that regions be zoned into areas suitable or otherwise for implementation of biocontrol.

THE ECOLOGY OF WEED SYSTEMS

As well as a legislative framework, it is important to the success of biological control (and
particularly to its incorporation into overall weed management strategies), that there is an
appropriate scientific framework. The key to effectively manage weeds is an understanding of
how the target weed affects and is affected by the system in which it occurs. This not only
involves knowledge of intrinsic biological attributes of the weed, but also they way in which
external factors, both biotic and abiotic, influence the dynamics of weed populations (Fig. 1).

Weeds have a range of intrinsic biological attributes, which are particularly important for
biological control, as the life-cycle of the control agent is tightly linked to that of its host weed
(see Briese 1993). Weeds may be annual, biennial or perennial; they may have grassy,
herbaceous, shrubby or woody structures; they may reproduce vegetatively, by seed or both;
they have different ways of dispersing and some may form large long-lived stores of viable
seed in the soil. All of these properties need to be considered when selecting potential
biological control agents and will have an influence on how successful an agent might be. For
example, short-lived annual plants, such as heliotrope, may be particularly difficult targets for
biological control. For this type of plant it is necessary to find an agent that can respond
rapidly when plants germinate and build-up to effective densities within a season before the
plants can set seed. Many insects are not capable of such a rapid response and the most likely
candidate agents are pathogens. Some weeds that reproduce through seed alone (e.g., thistles)
can be controlled by cultivation and cropping, whereas others that can reproduce vegetatively
(e.g., skeleton weed) will only be spread by this means. Skeleton weed provides a good
example of a biocontrol agent, the Puccinia rust fungus, with high powers of dispersal and
increase that has been able to control a weed which does not have long-lived dormant stage.

Page 183



9™ Biennial Noxious Weeds Conference - Dubbo, NSW. 1997.

Fig. 1. Schematic life-system of a weed showing factors that need to be considered or
understood when developing control strategies.

Extrinsic biotic factors

Intertrophic Intratrophic
interactions interactions
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Growth form
Mode of reproduction
Dispersal mechanism
Seed longevity
Germination

Environmen Disturbance
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Allelopathy

Cultivation
Herbicides
Fire

Climate
Soil properties
Microsites

Extrinsic abiotic factors

Many weed species, such as Paterson’s curse and the Carduus and Onopordum thistles, do
have such a stage, in the form of a long-lived seed bank. This makes them particularly
intractable for long-term control. Studies on the longevity of seed banks suggest that even
with no further seed input it will take many years to exhaust seed reserves already in the soil.
It takes four years for a 50% reduction in viable Onopordum seed in the soil, and if control is
lifted and plants allowed to seed during that period the soil reserves are rapidly replenished
(Allen & Holst 1996). Biological control, once in place, probably offers the surest way to
maintain pressure on soil seed reserves, as it is the only option that will work independently of
human intervention.

The biotic external factors may operate on the same trophic level, like plant competition, or
may operate between trophic levels, in the case of herbivory. Both are amenable to
manipulation; through pasture management / vegetation composition and stock grazing /
biocontrol, respectively (Fig. 1). Abiotic factors fall into two types; environmental, such as
soil properties and rainfall, which are not amenable to human modification, and disturbance,
where humans can most directly intervene through herbicide applications, cultivation and/or
fire (Fig. 1). In natural environments, some of these options are not appropriate (e.g., grazing
management, broadacre herbicide use) and biocontrol becomes an even more important
component of management strategies.

The life-cycles of weeds can have varying levels of complexity, and two extremes of this are
given in Figs 2 and 3. Species with simple annual life-cycles (Fig. 2) generally germinate
over a short period and develop as a single cohort thus allowing the use of control options
such as well-timed herbicide applications or grazing management (e.g., restrict grazing prior
to the germination period to enable competition from other pasture vegetation to reduce weed
seedling numbers and vigour or graze strongly when plants are young and palatable). Often
these individual methods are insufficient on their own, but combining these practices with
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biological control may well enhance the effectiveness of agents that reduce vigour but do not
kill plants (see Groves 1996).

Fig. 2. Life cycle of an annual weed without a long-lived seed bank and which does not
reproduce vegetatively. (+ indicates a positive effect and - indicates a negative impact on the
weed. Factors in grey are amenable to management intervention, those in black are not)
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Fig. 3. Life cycle of a perennial weed with both vegetative and seed reproduction and a long-
lived seed bank (e.g. St John’s wort). (symbols same as for Fig. 2)
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Complex life cycles (Fig. 3) need not necessarily make a weed more difficult to control.
Although the weed has more ways of escaping from control methods (e.g., stimulation of
vegetative reproduction by herbivory) or avoiding them (e.g., seed dormancy and soil-seed
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banks), there are more possibilities for intervening in the life-cycle of the weed (Fig. 3).
Many biennial and perennial broadleaf weeds spend a large part of their life-cycle as rosettes,
which makes them vulnerable to a guild of meristem- and root-feeding biocontrol agents, as
well as being susceptible to competition over a longer period. Failure to control the weed
through attack at one point of its life-cycle should lead to research on its vulnerability at
another. For example, while herbivorous Chrysolina beetles have had some impact on St
John’s wort, they have not been able to offer long-term or widespread control of it, as the
weed can recover from defoliation due to large nutrient reserves in its roots and a capacity for
suckering. This led to research for agents that could exhaust these root reserves and slowly
kill the plants, resulting in the release of the highly promising Aculus mites (Briese 1997).
Long-lived soil seed reserves pose a special problem, but can be attacked from two aspects;
prevention of germination through pasture management and plant competition, and long-term
reduction, through the prevention of seeding. It is here that biological control agents can be
particularly useful.

Germination requirements can have an effect on the success of different control methods. For
example, Onopordum thistles can germinate in several flushes over much of the year (Pettit et
al. 1996), producing stands of varying age and herbicide tolerance, thus making control
difficult. However, if the trigger for germination is known, such as the case of fire and bitou
bush, this can become a management tool, by stimulating massive germination and then
applying a second control measure at the vulnerable seedling stage (see Holtkamp, Vol 1 pp
74-T77 of these proceedings).

A thorough understanding of weed ecology is not only necessary for improving the success of
biological control, it is critical for any integration of biological control into weed management
strategies. It is not only important to identify where in the life-cycle of the weed a control
option can be successfully applied, but to know whether intervening at that stage is going to
be effective in the long-term, i.e., does it matter if we can kill 90% of seedlings if most would
have died through plant-thinning anyway and the remaining ones can still form an infestation
that causes problems. One way to do this is by modelling the weed population dynamics (see
Shea 1996). This can enable the critical transitions in a weed’s life-cycle to be identified (e.g.,
is it more effective to reduce seed output directly or to target the young or mature rosettes in a
broadleaf weed). It can also determine the target control levels needed and predict how well
agents are likely to achieve these. For example, a model by Shea & Kelly (see Shea 1996)
predicted that in New Zealand, seed reduction levels of 65% would be necessary to cause
decline in nodding thistle densities. Such models are also useful tools for studying the impact
of other weed control options, such as grazing management and tactical herbicide usage. A
detailed understanding of weed ecology is, therefore, the key to integrating the various options
and producing more effective management strategies.

RELEASE AND ESTABLISHMENT OF BIOLOGICAL CONTROL AGENTS
All biological control of weeds projects have several common sequential stages. These are:
1. the initial exploration phase, in the target weed’s native range, for potential

pathogens/arthropods;
2. the quarantine phase, where the selected agents undergo host testing to demonstrate their

specificity;
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3. the release and redistribution phase which can be subdivided into 3 stages of varying
duration: years 1-3, the initial releases, usually of a research nature: years 2-4, releases
made by State collaborators: years 3-6, rapid expansion of redistribution networks; and

4. the monitoring of agent performance phase.

The initial exploration phase

The underlying philosophy of both weed and insect biological control is that an exotic pest is
such because it has been introduced to its new environment free from those organisms that
limit population growth in its native range. Biocontrol science endeavours to restore an
ecological balance in the new environment that existed in the native one. The selection of
potential biocontrol agents is a crucial part of any biocontrol project. Such selection is made,
not only in the target weed’s native range, but if possible in the centre of origin of the weed,
e.g., whilst skeleton weed occurs throughout Europe, north Africa and western Asia, its centre
of origin is in Turkey, where the search for strains of the rust fungus Puccinia chondrillina,
that would infected unattacked strains of the weed found in Australia, has been concentrated
in recent years. The prime consideration of strict specificity greatly reduces the number of
potential agents.

Selection of potential organisms is helped by detailed, intensive study and sampling of the
weed. This leads to an understanding of its life cycle and the influence of arthropods and/or
pathogens on limiting weed population growth. Recent European studies on thistles illustrate
this point well. Seed production in nodding thistle, Carduus nutans, which is (mostly) a
biennial species, was reduced by up to 99% by four insects that attacked the seed heads
(Sheppard et al. 1994). Soil seed banks were found to be an order of magnitude lower in
Europe than in Australia, hence the decision was made to initially concentrate on insects that
limited seed production (Woodburn 1993, Woodburn & Cullen 1995). In marked contrast, a
similar study on the annual slender thistle, Carduus pycnocephalus, found no evidence that
insect herbivores were limiting seed production in this system, although these two thistle
species overlap in Europe and share over 90% of insect species (Sheppard ef al. 1991).
However, the latter study identified a rust fungus, P. cardui-pycnocephali, as the agent that
offered the most potential, and this was eventually imported into Australia (Chaboudez et al.
1993) and released.

When potential agents have been identified in the home range of the weed, basic studies on
their biology are carried out, if these are poorly understood, in order to facilitate rearing under
quarantine conditions in Australia. Preliminary host specificity testing against closely related
plants of economic importance may be undertaken at this stage, e.g., testing globe artichoke
in thistle biocontrol projects.

The quarantine phase

Permission to import a biological control agent into quarantine must be obtained from the
Australian Quarantine and Inspection Service (AQIS) and Environment Australia (EA).
Insects that originate from the northern hemisphere require synchronisation with the season in
Australia. Insects shipped in diapause must spend several months at low temperatures to
simulate a European winter. Conversely, if ovipositing adults are shipped, plants at the right
stage need to be provided, e.g., when Melegethes planiusculus was introduced, flowering
Paterson’s curse had to be provided during the Australian winter.
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The quarantine phase has three very important functions. Firstly the agent, be it arthropod or
fungus, must be reared through at least one generation to ensure that it is free of its own pests
and diseases, e.g., Rhinocyllus conicus release was delayed for 12 months whilst the culture
was screened of the debilitating protozoan disease Nosema sp. (Woodburn & Cullen 1995).
Secondly, it is necessary to demonstrate that the agent has a very limited host range,
preferably restricted to the target weed and its close weedy relatives. The importing
organisation draws up a host test list, incorporating plants of both economic and conservation
importance. This list must be agreed to by 21 federal, state and territory agencies drawn from
both agriculture and conservation areas. Test plants are, in the first instance, those that belong
to the same genus as the target, then representatives of the same tribe, and other tribes, within
the same family. Plants may also be included from closely related plant families.
Commonsense applies to the inclusion of each species, i.e., if testing a stem boring insect it is
pointless to include plants that never form a stem.

Testing of arthropods is usually done first with ‘no choice’ tests, where sexually mature
insects are introduced into cages containing the test plant. In some cases there can be adult
feeding damage and/or egg laying under such a severe test. When this happens ‘choice’ tests
are used, where the test plant and the target weed are offered in the same cage. In practice if a
confirmed positive test is observed in very closely related plants, testing will cease and the
insect colony destroyed. Host testing is very demanding on both labour and time, but is
absolutely essential to ensure the safety of weed biocontrol. The host testing method is very
artificial and can indicate a wider than expected host range. Testing of the leaf hopper
Tettigometra sulphurea, a potential agent for Onopordum thistles, showed that oviposition
and larval development occurred on globe artichoke, which is a commonly cultivated in
Europe, but has never had this insect recorded as a pest. Once it has been established that
neither plants of agricultural or environmental importance are under threat, permission is
sought from AQIS and EA, via the 21 reviewers, for its release. The rigour of host testing is
attested to by the fact that so far there has not been, anywhere in the world, attack on non-
target plants that had not been foreseen and deemed acceptable by reviewers. Finally, the
founder culture of the agent must be reared for release into the environment. This is usually
achieved in conjunction with the host testing, since the agent is returned to its weed host
between individual tests to ensure that the insects are still reproductive.

The release and redistribution phase

The initial release of an agent is generally done with very low numbers of insects, since
rearing conditions in quarantine are of necessity artificial, and often far from ideal. The agent
is usually caged over the target weed to prevent early dispersal and allow the insects to easily
find mates, and also to help the researcher monitor the progress of the release. Field
establishment of the agent and build up in numbers sufficient to permit redistribution may
take from one to several years. This time lag is mainly due to biological attributes of the
control agent, i.e., the egg laying potential and the number of generations per year. Biotic
factors such as availability of the weed and rainfall at the right time may also be important.

The next phase in release and redistribution is the provision of starter colonies to State
collaborators, such as Departments of Agriculture and Departments of Conservation, for them
to establish nursery sites. This technology transfer involves more than just handing over the
control agent. The researchers involved in the initial part of each project prepare detailed
notes on all aspects of agent rearing and establishment. These include the biology of both
weed and insect, with emphasis on the critical part of these cycles for intervention by the
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landholder. Information is also included on current best practice for managing the nursery site
to ensure a regular supply of the weed.

Increasingly over recent years there has been a tendency to form redistribution networks to
systematically redistribute the biocontrol agents, initially at strategic points within the range
of the weed. These networks are developed by CSIRO, the State agencies and Shire Weed
Officers and usually rely on the involvement of community based organisations such as
Landcare. The role of community involvement in these redistribution networks has recently
been extensively reviewed by Briese & McLaren (1997). The third phase of redistribution is at
this local level, with the State collaborators harvesting agents from their nursery sites and
passing them on to the community based groups. Here the emphasis is on establishing release
sites on individual farms for further rearing and local dispersal within and between farms.

The monitoring of agent performance

This crucial part of a biocontrol project is typically undertaken at different levels of intensity.
Initially, detailed assessment by the research team focuses on the impact of an agent at the
micro level e.g., extended regular sampling of individual weeds or small weed patches. This
detailed study is expanded to the plant population level as agents begin to disperse. Such
studies involve regular sampling of the target weed to document the interaction between weed
and agent. Emphasis is placed on such parameters as growth and development of the weed
and whether its reproductive potential is limited by the released agent. In those systems where
it is appropriate the soil seed bank is also closely monitored. Two examples of agent
performance on St John’s wort and nodding thistle are reported by Jupp & Cullen (1996) and
Woodburn (1996), respectively.

The second level of monitoring occurs at the State level by the State collaborators, where an
annual measure of spread and impact is assessed at a few selected sites over the range of the
weed infestation. The aim here is to obtain quantitative data on the spread and number of the
agent present at 10 representative sites throughout the weed’s range. Spread is assessed by
recording the distance from the release site to the furthest attacked plant in the four compass
directions Fig. 4). Severity of attack is recorded by counting attacked plants in randomly
placed quadrats at the release site, at the limit of distribution of the agent and at a point
midway between. Ideally at least 10 counts should be taken at each site and records are
entered onto a data base by the collaborators.

The third level of monitoring is simpler, and data on establishment and spread are recorded as
above, but without plant counts. This level of monitoring, designed to monitor agent
establishment, should be undertaken at all initial release sites on any given farm or
conservation area. Records are collected by the collaborators and similarly entered onto the
data base.

This sampling protocol has been designed to assess agent impact over the range of the weed in
Australia. Estimates of insect numbers and attack rates at all sites for which establishment is
noted can be inferred from the more detailed data collected at the selected monitoring sites.
Similarly assessments of agent impact on weed performance can be made by using the
detailed data collected from the research sites.
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Figure 4. Schematic diagram of transects running through biological control agent release site
for monitoring purposes
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LANDHOLDER COMMITMENT AND CONTRIBUTION TO BIOLOGICAL
CONTROL

There is enormous potential for biological control agents to reduce the significance of certain
weeds in pasture situations, since, in the absence of natural predators and parasites, they have
the potential to establish populations that are much larger than any to be found in their native
range. When a number of biocontrol agent species that attack different stages of a target
weed’s life-cycle are established, this potential for impact on the target weed is even greater,
As more agents are released through New South Wales for the control of weeds, landholders,
county council weeds officers, district agronomists and Landcare groups will increasingly
become more involved in the redistribution of biological control agents around the state.
What then must landholders do to maximise the impact of control agents on individual weed
species, and what are the realistic outcomes of biological control projects?

Agent impact on the weed

Biological control agents are released in the hope that they will establish at a release site, that
their population will increase locally to a level where damage will impact upon the weed
infestation, and that the population will gradually spread out into the surrounding weed
infestation. At low numbers, it is likely that a population of biological control agents will
impose a very small stress on their host plant and do little to change the dynamics of the
plant’s life cycle. At high numbers, biological control agents can impose major stresses to a
plant at different stages of its life-cycle. Such stresses can compromise a plant’s ability to set
seed, reduce plant vigour making it less competitive with beneficial pasture species, or even
kill the plant. It is therefore essential that a large effort is invested in establishing agents
throughout the range of the target weed and in ensuring that established agents are given the
best conditions for spreading through local weed infestations.
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Assisting establishment

In the early stages of release and establishment a very small population of an agent (often less
than 100 individuals) is surrounded by large infestations of its host plant. Dispersal from the
release site into the surrounding weeds can mean that males and females cannot locate each
other to mate. Alternatively, egg laying may be so dispersed that the resulting progeny will
have difficulty in locating mates.

To assist establishment at release sites, shadecloth field cages are often used to prevent initial
dispersal of agents. Once egg laying has been observed on plants within the cage, it is often
then removed to allow the agents to disperse. As a further measure of protection, the release
site must be fenced to provide the agents with an area of weed infestation that will be
undisturbed by the activities of stock or the landholder.

Giving the agents a chance to spread

Allowing a small population of biological control agents to establish in a fenced area will
amount to very little if there is no surrounding weed infestation for the agents to colonise. The
release site and its immediate surrounds should be treated as a sanctuary for biocontrol agents.
Rocky headlands, hillsides or lightly timbered areas are often areas that are not priorities for
weed control by a landholder. It is likely that such areas would have been given a low priority
for weed control for many years and are unlikely to see improvement by cropping or herbicide
application in the future. Such sites are ideal for agent release and local build up of the
population. However, successful establishment and spread often requires active participation
of the landholder to ensure a continued supply of the weed in and around the nursery site.

Information kits are prepared for each biological control agent that is released. These kits
provide information on the ecology of both the agents and the weed, and include specific
instructions on how to manage the release site to maximise agent establishment and spread.

Redistribution of agents

Although all biological control agents are capable of dispersing by themselves, a faster
coverage of the local weed infestation can be accomplished if landholders set up new release
sites about their property. Without an active redistribution effort, agents may take many years
to spread from a single release site to all infestations on a property. Land-use differences
between paddocks may provide natural barriers to dispersal of agents to distant infestations,
and prevailing winds may play a part in limiting spread in a given direction. By setting up
multiple release sites on a property, a landholder effectively reduces the amount of time that it
would otherwise take for an agent to disperse over target weed infestations.

Availability of agents

As described previously, host-specificity testing is logistically difficult and very time
consuming, so that the testing of all the potential agents for a given weed cannot be done
concurrently. What this means for the landholder is that not all agents are necessarily
available for redistribution at the same time. For example, while a number of agents are being
actively redistributed, some may still at the establishment phase and yet others in quarantine
undergoing testing for their specificity. In the case of Onopordum thistles, the first agent (the
seedhead weevil Larinus latus) was released in 1992. A further two agents have been released
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and another is approved for release in 1997. Additionally, three potential agents are currently
undergoing testing in CSIRO quarantine facilities and will hopefully be released into the
Australian environment in 1998 and 1999.

The best chance for maximum impact

Biocontrol agents may reduce plant vigour or even kill their host plant and, in doing so,
improve the productivity of the pasture or biodiversity of the natural environment. Others
may reduce seed set, leading to a long term reduction of germinable seed in the soil for those
plant species with long lived seeds (e.g., Onopordum and Carduus thistles, scotch broom,
Paterson’s curse). However, these benefits of biological control programs are never available
immediately upon release of the first agent. The maximum impact on a weed species can
often only be realised when all potential agents are distributed and well established over its
range.

Fig. 5. Schematic diagram showing how the costs and benefits of a biological control project
accrue over time and the two main ways of maximising benefits from the project.
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Development

Clearly, expectations of impact of biocontrol agents may vary between practitioners of
biocontrol and landholders. The principal difference in expectations is likely to be the amount
of time that it will take to establish a number of different agents at a release site, and the
amount of time it will then take for those agents to increase in population and spread in order
to have broad scale impact upon the target species. Biological control is not, and indeed
cannot be, a short term control option for control of weed species. As has been stressed
elsewhere in this paper, it is a very useful and powerful part of any weed management
program that must be incorporated with other management practices to control weed
infestations. Nonetheless, this weed management tool has the potential to greatly reduce, or
to even eliminate, a landholder’s reliance on chemicals to control targeted weed species in
land under their care. An idealised representation of these processes in terms of costs and
benefits is presented in Fig 5. Obviously, as illustrated here, landholder participation is an
essential component in the accrual of benefits. Contacts for obtaining biological control
agents for a number of weedy species in New South Wales are given in the Appendix.
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INTEGRATION OF HERBICIDES, GRAZING AND BIOCONTROL

To date biological control of weeds has been used as a ‘stand alone concept’. In reality this
mentality is putting excessive strain on what is already a delicate balance. To exploit
biological control agents (insects, mites and plant pathogens) to their full potential,
consideration must be given to a fully integrated approach incorporating grazing livestock,
perennial pastures and herbicides (Fig. 5). Already the spray-graze technique is utilised by
farmers to capitalise on grazing stock, sublethal herbicide rates and competitive crops or
pastures to obtain superior and cheaper control results. Readers are referred to Dellow in
volume 1, pp 78-80, of these proceedings for a detailed discussion of the spray-graze
technique.

The next step is to incorporate biocontrol agents into the system. However, the possible
harmful affects of herbicides on the efficacy of biocontrol agents needs to be assessed as well
as the timing of strategic grazing of livestock to avoid averse results. Preliminary studies by
Smyth & Sheppard (1996) indicate that herbicides did not affect rosette feeding biocontrol
agents of Paterson’s curse, while simulated grazing did reduce their numbers, though to a
lesser extent once more mature larvae had reached the rosette crown. The implications are
that, to maximise the survival and impact of biocontrol agents in the field spray-grazing
would need to be delayed to the end of the period in which it is considered effective (i.e., until
late June). Field experiments are clearly needed to see if the combination of these techniques
does give improved control. However, it is also critical to remember that it is not easy to
manipulate the numbers of control agents; they cannot just be added to an integrated weed
management recipe. For benefits to be obtained, it is necessary that the agents are already in
place and are having a measurable impact. Through research such as described above, other
management options, such as timed herbicide applications and timed grazing, can be built
around agent activity to complement it and augment the degree of control.

TAKE HOME MESSAGES

e Biocontrol is a target specific, environmentally friendly means of reducing specific weed
populations - it does not eradicate them over wide areas.

e Biocontrol and the Noxious Weeds Act are compatible

e Biocontrol is not a panacea - in most situations the only practical sustainable option is an
integrated approach using biocontrol, herbicides, grazing management etc.

e To achieve a good integrated weed management strategy you need a good understanding of
the weed’s ecology.

e Integrated strategies involving biocontrol need to be designed around the agents - they
cannot be added like a recipe, as they must be actively in place and that requires time.

e The final impact of agents can be maximised via integration and the time to achieve this
can be sped up by effective redistribution.

¢ Landholder cooperation is essential to speed up the redistribution and hence time to impact
of agents.

e Monitoring of spread and impact of biocontrol agents is as necessary a part of the process
as distribution of the agents.
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APPENDIX: Primary contacts in CSIRO and NSW Agriculture for obtaining biological control

agents
Contact Address Area covered Weeds for which agents
may be available
Barry. Sampson PMB Riverina, South and Central ~ Paterson’s curse
Yanco 2703 Western Slopes, Southern St John’s wort
Tablelands and South Coast ~ Spear thistle
Paul Lutschini PO Box 174 Central Tablelands NSW St John’s wort
Mudgee 2850 Nodding thistle
Onopordum thistles
Bob Smith PO Box 1 New England, Nodding thistle

Paul Sullivan

Anthony Swirepik

Bingara 2404
PMB 994
Tamworth 2340

GPO Box 1700
Canberra 2601

Western Slopes

North Western Slopes,
North Coast

Central and Southern
Tablelands

*+29@P0ee

Paterson’s curse
Nodding thistle
Paterson’s curse

Bitou bush

Onopordum thistles
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CHANGING COMMUNITY ATTITUDES

Graham Matthews
Bellingen Shire Council

INTRODUCTION

I have been involved with the Bellingen Shire Council’s Noxious Weed Control Program for a
period of 18 years. I have not attained the positon of Chief Noxious Plants Officer. During
this time I have witnessed the arrival of many settlers to the Shire and noticed vast changes to
both farming activities and noxious weed control methods.

HISTORY

Up until 1982 noxious weed control was relatively simple, main concerns being woody weed
control such as lantana, blackberry, English broom and groundsel bush.

In 1992 Coffs Harbour City Council, Nambucca Shire Council and Bellingen Shire Council
requested that Giant Parramatta Grass (Sporopolus indicus var. major) be declared a noxious
weed.

Council and some landowners were then confronted with a new problem - as this was a
pasture weed there were no simple control methods, thus forcing a greater reliance on
agronomy. Agronomists Dick Latham from Coffs Harbour, and Max McMillan from Glen
Innes had carried out some limited control work but there were still many unanswered
questions.

In my capacity as Chief Noxious Plants Officer, I then proceeded to organise a public meeting
in Bellingen to discuss Giant Parramatta Grass control measures. Invitations were extended to
agronomists and chemical companies, as well as to Dr Surry Jacobs, Taxonomist, Royal
Botanic Garden, Sydney; and Mr Harvey Baker, former Residue Chemist, Rydalmere
Research Station, both leading experts in their fields.

Over three hundred people showed their concern by attending the meeting. The consensus of
opinion at this meeting from the experts was that the most efficient and effective control
method was the use of Frenock as part of an integrated pest management program, which
includes pasture improvement. (A book of these proceedings has been published.) The main
problem then, as is now, is the withholding period of Frenock.

A search was then mounted to attempt to find a suitable alternative for a mechanical/physical/
quarantine control method which could be implemented by both Councils and landowners.

LOBBY GROUPS

Pressure was being applied through landowner groups to the Department of Agriculture and
the Government. The Minister agreed to appoint two agronomists each spending 50% of their
time of Giant Parramatta Grass research - Dr Peter Mears and Mr Terry Launders. Council
then conducted a series of public meetings, field days, trials, and a committee was formed.
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ENVIRONMENTAL GROUPS

Environmental groups began to emerge and to lobby. In the Bellingen Shire groups such as
the Toxin Action Group (TAG), Kalang Environment Group (KEG), and the Bellingen
Environment Centre (BEC) started to apply pressure on Council, requesting detailed
information on toxicity of the chemicals, advertising of spray operations and information on
environmental and health aspects of the chemicals used.

Council responded by obtaining all available information from the National Registration
Authority and other bodies and notified all landowners of spray operations through the local
radio station 2BBB. The announcements were to be made the morning of spraying, advising
the location of spraying, the chemical used and the withholding period. When environmental
groups requested additional information on the chemicals used, a copy of every label and
material safety data sheets (MSDS) were supplied to the local radio station to broadcast any
information that they saw as relevant.

ADVERTISING PROBLEMS

Early in the morning when the decision was made where and when to carry out the control
spray program, I would telephone the radio station and talk to the operator. If she/he were on
air, I would leave a message on the answering service. After I had been accused of not
leaving messages on the answering service, it was resolved that faxes be sent to the radio
station; I was also accused of not sending the faxes. Now faxes are transmitted and recorded
by an independent person.

PRESSURE

Additional pressure was also being applied by farmer groups through the media and local
members. The NSW Noxious Plants Advisory Committee allocated a grant of $50,000 to
Giant Parramatta Grass research.

Agronomists on the North Coast were galvanised into action and conducted meetings, field
days and trials, advertised extensively on radio, in the newspapers, on TV and printed
brochures and posters. Additional money provided by local councils and private enterprise
was spent on research and a committee was formed. This committee still exists today and is
known as the NSW Northeast Noxious Weeds Advisory Committee.

MORE PRESSURE

Environmental groups began to apply additional pressure on Council. Council responded by
inviting members of the NSW Noxious Weeds Advisory Committee to hold meetings with
both Council and environmental groups in the Bellingen area. Mr Roger Toffolin, Registrar
of Pesticides was also invited to attend a meeting with Council and environmental groups.

EVEN MORE PRESSURE
As pressure was now also being applied by farmer groups through the usual channels, it was

decided that Mr Terry Launders, Agronomist, Taree be put in charge of the Giant Parramatta
Grass Program and Council conducted meetings, trials and field days, etc.
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PRESSURE FROM ALL ANGLES

The Giant Parramatta Grass issue, along with the withholding period of Frenock and the
search for alternate control methods was becoming a powder keg on the North Coast. It was
decided that a delegation of noxious weeds inspectors hold discussions with Mr Doug
Hocking and Mr John Fisher from the Department of Agriculture at the 1995 Eighth Biennial
Conference at Goulburn.

It was not until it was brought to the attention of Mr Hocking and Mr Fisher that
environmental groups had combined and threatened an injunction to stop the use of
herbicides, particularly Frenock in noxious weed control in the Kalang valley, that action
commenced in the form of an injunction. The legislation being used to push for the injunction
was the NSW Clean Waters Act.

ACTION

Mr Doug Hocking and Mr John Fisher met with Council and environmental groups. The
statement causing most concern was made by Mr John Fisher who said that Council would
require a licence under the Clean Waters Act before they could use herbicides in the Kalang
valley.

NEW AGRONOMIST

The Department of Agriculture then appointed another agronomist, Mr Andrew Storrie from
Tamworth to work on the problem. Following several meetings, a committee was formed,
conducted trials and then formed a sub-committee. This sub-committee is overseeing a
roadside management plan that is, at present, being prepared to be submitted to Council.

NEW ADVERTISING PROCEDURES
Council has now adopted a new advertising procedure and issues the following brochure:
“BELLINGEN SHIRE COUNCIL
NOXIOUS WEEDS ACT, 1993
The objects of the Noxious Weeds Act, 1993 are as follows

> To identify weeds in respect of which particular control measures need to be taken;

» To specify those control measures;

> To specify the duties of public and private landholders as to the control of those noxious
weeds, and

> To provide a framework for the Statewide control of those noxious weeds by the Minister
and local control authorities.

Unlike the Act that if replaced, the Noxious Weeds Act has control categories that apply to

each noxious weed. The categories are W1, W2, W3 and W4, with W1 being referred to as a
‘notifiable weed’.
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The action required to be taken under the Act to control a noxious weed for which a
particular control category is specified is set hereunder:

» For a WI noxious weed, the presence of the weed on land must be notified to the local
control authority and the weed must be fully and continuously suppressed and destroyed:

» For a W2 noxious weed, the weed must be fully and continuously suppressed and
destroyed;

» For a W3 noxious weed, the weed must be prevented from spreading and its numbers and
distribution reduced; and

> For a W4 noxious weed, the action specified in the declaration must be taken in respect of
the weed.

The Act stipulates that occupiers (or owners) of land have responsibility for controlling
noxious weeds on their land whilst Councils are responsible for controlling noxious weeds on
their Public Roadls.

Councils traditionally have controlled noxious weeds with herbicides because that was
considered to be the most cost effective way to solve the problem.

In recent years, there has been increasing expressions of community concern about the use of
herbicides and Bellingen Shire Council, with the assistance of its Noxious Weeds Advisory
Committee, has been reviewing Council’s roadside spraying policies and practices. This
brochure sets out some of the current policies for your information and assistance.

Notification of Noxious Weeds Spraying
The Council acknowledges that many of its residents are opposed to Council's practise of
using herbicides on road reserves and is now actively encouraging these residents to control

noxious weeds on the road reserve using alternative methods.

Council has adopted a policy which, put simply, requires it to advertise its intention to spray
herbicides along a public road for a two week period prior to the proposed operations.

As well as the advertisements, Council erects signs which are red on white, which indicate the
date the road is to be sprayed, the chemical proposed to be used and the withholding period

this notification process provides adjoining property owners with an opportunity to let the
Council know that they are prepared to control noxious plants without using herbicides.

Once Council is notified, a sign (black on white) is supplied for erection adjacent to the
property and it is then the property owner’s responsibility to control the weeds within two
months. Failure to do so will lead to Council taking action without further notification.

Liability of Land Owner/Occupier

If the property owner or occupier notifies Council of their intention to control noxious plants
on the road reserve, the following requirements apply:

a) Purchase that number of signs from Council which you require for your road frontage(s),
Le., each end of each property. The signs cost $5.00 each.

Page 200



9t Biennial Noxious Weeds Conference - Dubbo, NSW. 1997.

b) Erect the signs as in (a) on your property fence(s), or in a visible location clear of the
roadway and table drain, and maintain these signs during the advertised period plus two
(2) months.

c¢) After advertised period and as in (b) above, remove the signs and store for future use.

d) Suppress and destroy the noxious weeds on those road frontages, particularly during the
advertising period. Should you have any doubts, please contact Council’s Noxious Plants
Officer, Mr Graham Matthews.

Roadside Management Plan

Council is striving to attain Best Practice in all its operations and weed control is no
exception. Council is committed to a Roadside Management Plan utilising integrated
methods of controlling noxious weeds and unwanted vegetation whilst optimising the value of
roadsides throughout the Shire.

The Council is currently seeking funding to employ a coordinator to prepare the Bellingen
Shire Roadside Management Plan and it is anticipated that it will take some months to
complete.”

Many problems still exist:

Weather conditions;

Machinery breakdowns;

Advertising required on roads when there is minimal work to be done;
People stealing signs;

Signs being erected on land people do not own;

Insurance problems, etc.

ENVIRONMENTAL PROTECTION AUTHORITY (EPA)

The Environmental Protection Agency held meetings with the representatives from both
Council and environmental groups. It was decided to carry out chemical trials on roadsides
using worse case scenario conditions to monitor herbicide movement.

PRESENT POSITION

The EPA results have been released but not at a press conference as originally promised. This
has allowed environmental groups to lobby the media with their own interpretation of the
results, which may be misleading. Council has received a letter from Legal Aid on behalf of
environmental groups stating that they have instructions to proceed with legal proceedings if
Council breaches the Clean Waters Act.

Council resolved not to carry out any work on vacant Crown land.
Council has resolved to adopt a twelve-point plan as follows:
1. “That Council recognises its responsibilities under the Noxious Weeds Act.

2. That Council acknowledges that there is concern regarding the use of herbicides within
the community.
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3. That Council gives an undertaking to reduce the use of herbicides within its weeds

management program and o introduce integrated management.

That the Weedbug Wickwiper be trialed in the valley on Waterfall Way.

5. That discussions be held with the Department of Agriculture regarding the future of
roadside weed management.

6. That Council states that it supports the Roadside Management Plan and gives an
undertaking to ensure its implementation.

7. That Council investigates the use of dyes to indicate the areas sprayed and bring a report
to Council.

8. That Council cease roadside spraying in the Bellingen Valley until the Roadside
Management Plan is in place and until the EPA provides Council with regulations for
spraying near waterways.

9. That herbicide usage be permitted in the urban areas only by means of a hand-held
ropewick applicator.

10. That Certified Organic Farmers be invited to register their location with Council.

11. That Council request the Department of Agriculture to give advice on acceptable levels of
control of Parramatta Grass on roadside verges.

12. That the General Manager bring a report to Council on the possibility of contracting out
Noxious Weeds Control within the Shire.”

haN

Newspaper articles and letters to the editor have almost dominated newspapers in this area for
years.

TAKE HOME MESSAGES

If there are any health risks or contamination risks to produce or the environment, we, as weed
inspectors need to know. If there are no risks, Council needs assistance from relevant
authorities to be able to carry out efficient and effective control methods under all relevant
legislation.

The Department of Agriculture has to take its responsibility under the Noxious Weeds Act
seriously and remember what the word “agriculture” means.

The EPA has to solve the problems with the Clean Waters Act and come up with workable
guidelines based on scientific facts not political ???.

Every inspector is required to carry out noxious weed control in his/her area to the best of
his/her ability and help eliminate the spread to other areas. Councils sometimes do need
assistance, guidance and leadership, not just another agronomist.

We already have the best agronomist in NSW - his name is John Betts.

Noxious Weed Inspectors must drink plenty of red wine because it is going to be a tough
couple of years.

+39@39s
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DOW ELANCO PRODUCT UPDATE

Chris Love
Product Development Manager

Dow Elanco
Kenmore, Qld

LABEL UPDATE: GARLON 600 HERBICIDE (600 G/L TRICLOPYR)

e New label to be registered late 1998.
Formulation change allows improved packaging options and further reduces volatility of
formulated product.
Will be identified by “Easy Pour” 20L. HDPE jerrycan.
Formulation has been commercially sold in NZ with equivalent bioequivalency.
New easy-to-read Woody Weed Label.
Updated general instructions section (description of application methods).
Woody weeds #:
* Basal Bark (fencelines and fire trails) (NSW only) at 1:60
— broadleaf hopbush
— narrowleaf hopbush
— turpentine bush
e Cropping #:
— Compatibility with Roundup CT
— Addition of crop sorghum

LABEL UPDATE: STARANE 200 HERBICIDE (200 G/L FLUROXYPYR)

e High volume application # mL/100L
— Bathurst burr/Noogoora burr 75
— Climbing buckwheat 300
— Common sensitive plant (plus Uptake Spraying Oil) 333
— Blackberry nightshade/Bokhara clover/Caltrop/ 500

Docks/Flannel weed/Hexham scent/Honey locust/
Small flowered mallow/Yellow flowered devil’s claw/

Cockspur thorn

— Mother-of-millions 600

— Prickly acacia/Snakeweed 750

— Common sowthistle/Tree violet 1000

— Wandering jew 1500

e Basal bark & cut stump # 100L diesel

— Chinee apple 3.0L

— Honey locust  -upto 10 cm 1.5L
-up to 20 cm 3.0L
->20cm & CS 5.0L

— Sisal hemp 3.0L (bb) or 10mL neat/stump (cs)

Chinese celtis
Cockspur thorn

3.5 L (bb only)
1.5L (bb only)
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Established grass pastures # (NSW only)

e Silverleaf nightshade

— 0.75 L/ha + uptake or

— 375mL + 1.2 L 2,4-D amine + uptake
e StJohn’s Wort 3 L/ha

HERBICIDE UPDATE: GRAZON DS HERBICIDE
(100 g/L picloram + 300 g/L triclopyr)

Grazon DS Herbicide (1995 Update - Southern Areas)

e Weeds Controlled Rate mL/100L water

— Docks 350-500
— Galenia 500 or (5 L/ha)
— Manuka 500 (Vic only)
— Ragwort 350-500
— St John’s Wort 500
— Thistles 350-500
Grazon DS Herbicide (Proposed 1998 Update #)
e Lantana: 350 mL rate
* addition of adjuvant
— Update Spraying Oil
— Pulse Penetrant
e Compatibility with metsulfuron
— bracken fern in association with blackberry
e Weeds controlled Rate/100L
— Mother-of millions 500 mL,
— Blue heliotrope 500 mL
— Horehound 350 mL
— Japanese Sunflower 500 mLL

PRODUCT UPDATE: ACCESS HERBICIDE
(120 g/L picloram ester + 240 g/L triclopyr ester)

e Specialised product
— basal bark and cut stump application
— mixes with diesel only
— one use rate (1:60)
— use all year round
— controls a wide range of species
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Southern Areas
Angophora regrowth
Australian blackthorn
Brush and swamp box
Camphor laurel
Eucalyptus regrowth
Grevillia spp.
Groundsel bush
Guava

¥ ¥ ¥ ¥ ¥ ¥ * *

Western Areas

Algaroba (Mesquite)
Ellangowan poison bush
False sandalwood (Budda)
Heartleaf poison bush
Narrow leaf hop bush
Needlewood

Parkinsonia

¥ X X ¥ X ¥ X

3 CYCLE PLAN

* ¥ OF K ¥ ¥ ¥ ¥

* X K ¥ * ¥

Hawthorn

Lantana

Red ash (White myrtle)
Sweet briar

Teatree

Tree of heaven

Tree pear

Wattle regrowth

Prickly acacia
Punty bush
Rubber vine
Turpentine
Turpentine bush
Wilga

Access Herbicide can be an integral component of a programmed approach to woody weed
control. Remember to use a 3 Cycle Plan for optimum woody weed control.

SUMMARY

e Proposed label updates:
— Garlon 600
— Starane 200
— Grazon DS

e Registration by end 1998

e Future Development Work
— Watch this space!

w33Qd0
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Kel Stokes & Geoff Keech
Macspred Pty Ltd

WHAT IS MACSPRED?

Macspred is a small privately owned company, specialising in the manufacture and supply of
a range of specialist herbicides and delivery systems for the forestry and industrial weed
control market.

Originating in 1985, Macspred originally had a products arm, founded by Stan McFadzean,
who left DuPont to pursue his dream of the development of granular herbicides, and a
marketing arm run by Ray Nightingale.

Macspred Infrastructure

In 1990 Macspred as we know it today expanded to national distribution with offices in
Victoria, New South Wales and Queensland with appointed distributors in Tasmania, South
Australia and Western Australia. Each Eastern sales office has a business manager, sales
supervisor, administrative support staff and its own warchouse facility.

1996 saw the opening of a new manufacturing and head office facility in Ballarat, which
allows us to formulate all of our granular products “in house”.

Macspred Focus

The development, manufacture and sales of granular herbicides remains our core business,
which is strongly supported by a complete range of forestry and industrial herbicides from
manufacturers such as DuPont, Dow Elanco, Monsanto, CropCare and Nufarm and other
prominent research and development based companies.

In support of our granular product range, it has been necessary to develop specialised product
delivery systems as well as adapt some overseas technology. Accurate metering and
placement of herbicides is a need common to granules as well as liquid based compounds.

Specialised on track rail systems, linkage forestry units and motorised back pack equipment is
complemented by hand operated broadcast and spot treatment machinery. All of these units
are setting the standard for safe and cost effective herbicide application.

Macspred Field Operations

Macspred has a unique commitment to in field service and technical backup for our entire
product range. We offer competitive but not necessarily the cheapest pricing which is still

backed up by our guarantee of service.

As part of our in field service, we carry out trial work with our customers to evaluate new and
existing products to match their particular needs.
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Why Granular Herbicides?

Granular herbicides are manufactured to be applied directly to the soil without the need to mix
with water. They should not be confused with the wettable dispersible granules such as the
newer formulations of atrazine and simazine, or the Dry Flowable technology of Brush-Off,
Oust DF or Roundup Dry.

Many of you are familiar with granules and the reasons why people are switching to this
concept. The following list nominates some of the reasons.

e Reduced environmental impact - fewer and more readily disposed of containers.

Reduced cost of application - same area covered in as little as 25% of the time required for
liquids.

Improved operational efficiency - no need to cart water, larger application window.
Improved user safety - no splashing, fumes or fine droplets, not a dangerous goods.
Improved public relations - no booms or bad odours.

Improved residual performance - no foliar tie up of the active.

Low toxicity rating - no solvents, no volatilisation.

Low drift hazard - no small droplets, minimal wind effect on granules.

Research and Development

As part of our ongoing pursuit of excellence in meeting the demands of the industry we
service, Macspred conducts research into new compounds and combinations of existing
compounds to cover the complex needs of our customers. It was from this research that the
Eucmix ™GR granular herbicide was discovered some 5 years ago.

In 1992 Macspred began trial work to evaluate 30 different herbicide combinations for weed
control in Eucalypt plantations. From this 2 year initial screening work emerged a product
which demonstrated early post emergent and residual control of herbaceous weeds in one year
old Eucalypts.

Eucmix ™GR contains an active ingredient combination of Terbacil and Sulfometuron
Methyl. Macspred applied for registration in October 1996 and all indications are that the
product will be finally registered and available for use in 1998.

Initially registration will be for use in Eucalyptus nitens, E. regnans and E. globulus. The
future may hold value for many other species and situations such as amenity horticulture,
Landcare plantings and farm forestry woodlots.

Development Trials

Macspred and various researchers around Australia have conducted a series of further trials.
The results to date have shown excellent weed control, knockdown and tree tolerance. Weed
control was still evident 12 months after treatment. It should be noted that liquid formulations
caused severe phytotoxicity to the trees. At the end of the second year of the trials the trees are
measured. The Euc Mix™GR treated trees showed significant increases in wood production
over the untreated control.
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In more recent trials in 1996 where Eucmix ™GR has been tested over the top of young
Eucalypt seedlings, that is 2-4 months after planting, it was found that the following criteria
must be followed to obtain consistent results.

1. Excellent soil moisture at the time of application.

2. Good follow-up rainfall to incorporate the product.
3. Susceptible weed spectrum.

4. Weed growth less than 10c¢m in height and diameter.

Weed Control Performance

Weeds controlled (as listed on the label):

Fog grass Holocus lalatus
Capeweed Acrtotheca calendula
Annual ryegrass Lolium rigidum
White clover Trifolium repens

Weeds suppressed:

Sorrel Rumex acetosella
Flatweed Hypochoeris radicata
Sweet vernal Anthoxanthum odoratum

Weeds not known to be controlled:

Paspalum, Woody Weeds including blackberry, bracken, acacia species, perennial
phalaris, radiata pine*, spear thistle*.

* Although not controlled, severe phytotoxicity can be caused.

N.B. Eucmix ™GR may be active on other weed species which have not been present
in trials to date.

VISUAL EXPECTATIONS
Eucmix ™GR Granules

e Slower than liquid sprays.

e 6 -8 weeks ‘brown out’ given moderate rainfall.

e Less residual in sandy soils.

* 6 -9 months residual activity demonstrated in trials, depending on soil type and climatic
variables.

Application and Application Equipment

Eucmix ™GR can be used for spot, mound (strip) or broadcast application to control weed
competition.
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Broadcast and mound application methods, where possible, provide the best growing
conditions for eucalypts by reducing the weed competition for soil moisture and nutrients.
Application can be carried out using purpose designed Macspred tractor mounted or
motorised back pack granular herbicide application units.

Accurate spot application is possible using a hand held Weed-a-metre unit designed to
distribute a measured dose of granules over a 1 metre diameter spot. This can be applied at 1

metre spacings around a tree (i.e., 4 spots) to provide an approximate 2 X 2 metre area of
weed control.

SUMMARY

Macspred’s Eucmix™GR when registered will offer Eucalypt plantation managers a new (and
needed) post planting weed control option.

Eucmix ™GR will be registered only for the three species mentioned previously, with further
screening for selectivity required before other species can be added to the label.

«33@30s
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ROADSIDE VEGETATION MANAGEMENT - THE NSW ROADSIDE
ENVIRONMENT COMMITTEE - THE PICTURE SO FAR

Carolyn Woods
Executive Officer
NSW Roadside Environment Committee, Sydney

This paper outlines a brief history of the NSW Roadside Environment Committee (NSW
REC), why roadside conservation is important and the three step procedure which guides
better roadside management. It will discuss the importance of an integrated and planned
approach to weed control that will enable more effective use of time, money and resources for
the long-term management of the roadside environment.

BACKGROUND

The NSW REC was formed in June 1994 and is a group of people and organisations working
with the road and rail authorities, that is the Roads and Traffic Authority (RTA), Local
Government, Rail Access Corporation (RAC), Rural Lands Protection Board (RLPB) and
State Rail Authority (SRA), and the community to encourage the better management of NSW
roadsides and linear reserves. This group of fourteen is funded by the NSW RTA and the
Department of Local Government (refer Appendix 1). Additional to these direct
contributions, representatives on the Committee have committed time and effort to our
Mission of “facilitating the management of roadsides for the benefit of the environment and
the people of NSW. The NSW REC undertakes this role through the work of the Executive
Officer who is guided by the goals and objectives set by the Committee.

The Committee has developed a range of publications to assist in roadside management
planning including a roadside video, handbook on best practice for construction and
maintenance workers, information sheets and a series of booklets to assist in developing and
implementing management plans.

Roadside managers have responded well to the efforts of the Committee so far. Over thirty
Local Councils are actively working toward improved roadside management. There are also 7
Rural Lands Protection Boards (RLPB’s) in central NSW who have assessed the natural
resources on their stock routes and reserves, and have developed guidelines for their
management.

WHY CONSERVE ROADSIDE NATIVE VEGETATION ?

Weed invasion, vegetation clearing, land degradation including soil structure decline, erosion,
acid soils, dryland salinity and increased soil nutrients; grazing, inappropriate road
construction and maintenance and other influences have effected the health and extent of
native vegetation across the State.

Roadsides and Travelling Stock routes make up five percent of the area of the state, which is
equivalent to the area of national parks and nature reserves. In many localities in NSW, the
roadside environment is the only place where native bushland remains. The West Hume
landcare group, in the southern part of the State, estimates that while only three per cent of
original native vegetation remains in the area, 60 per cent of it survives along the roadside.
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Apart from the benefits of retaining roadside vegetation as habitat for plants and animals there
are a number of important benefits. These benefits include helping to prevent soil erosion and
other land degradation problems. There are a number of other social and economic features
within roadsides including cultural heritage landmarks such as bridges and Aboriginal scar
trees. Grazing for travelling stock, particularly during times of drought; providing fire
fighters with strategic space for bushfire control and opportunities for public utilities such as
electricity, gas and telecommunications equipment are important economic uses.

The original native trees, shrubs, grasses and other groundcovers provide other values because
they:

e are easier and cheaper to maintain than introduced vegetation as native plants are adapted
to the local physical environment;

e often contain rare and endangered plants and animals;

e are a vital source of local seed for replanting; and

e provide a valuable recreational resource for travellers by providing shade and contributing
to the enjoyment of views within the landscape.

NSW’s APPROACH TO ROADSIDE MANAGEMENT

Remnant vegetation management is all about minimising disturbance. Disturbing the soil and
healthy native vegetation;

e encourages weeds, which compete with native plants and increase maintenance costs and
fire-risk of roadsides;

e can prevent the natural regeneration of native plants; and

e increases the risk of soil erosion.

It is cheaper and easier for the land manager to protect existing trees, shrubs and groundcovers
than it is to replant them or follow-up with maintenance. In a lot of natural areas soil and
vegetation conditions have been modified by factors such as poor agricultural practices,
vegetation clearing, pollution or population pressures. In many areas where soil disturbance
has occurred and native vegetation has been replaced by introduced annual and perennial
grasses, fire risk has become a problem during summer. Native perennial grasses, actively
grow during summer and are less fire prone and provide green pick for stock during drought.
Remnant roadside vegetation management, in particular, relies on appropriate decision
making and planning for the local environment. This includes an integration and commitment
of substantial human, machinery and financial resources over a period of time to find
solutions to issues and problems facing the maintenance of these areas.

Dumaresq Shire, in the northern tablelands, has worked with a number of other local
government areas to form a noxious weed County Council. This coordinated weed control
over a relatively large area has created the conditions for improved planning, resource use and
implementation of programs. Apart from belonging to the Noxious Weeds County Council
Dumaresq and Uralla Council have both undertaken a shire-wide roadside assessment,
developed roadside management plans and undertaken training in best environmental practise
for roadside and construction workers.

Noxious and environmental weeds are a significant issue in terms of roadside management.
Linear reserves have a large boundary to area ratio which means native vegetation is prone to
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disturbance which can lead to weed invasion. Weed infestation along roadsides and linear
reserves need to be identified for appropriate planning, and coordination of their control.

In response to the need for better roadside management the NSW REC has developed a three
step process for tackling roadside and linear reserve vegetation management. The steps
identified in the approach developed in NSW for roadsides, which covers managing existing
natural areas, are broadly outlined below. These principles can be extended to weed control.

The Committee has developed a three stage process which includes assessment, planning and
implementation.

1. ASSESSMENT

In order to determine baseline information on the various features of the roadside
environment, Local Government, RLPB, landcare and other community groups should be
involved in assessment of features including road width, condition of vegetation, introduced
species, regeneration and other issues relating to the ‘health’ of the roadside.

This roadside assessment guides the collection of information over vast lengths of road.
Vegetation communities can easily be distinguished using this method. Information collected
on the relative condition of the vegetation allows roadsides to be placed in broad management
categories.

The primary issues that need to be addressed for environmental management for roadside
projects are:-

Protection of good quality remnant vegetation

Determining the grazing potential of roadsides

Identifying areas where soil has been degraded

Identifying priority areas for road development and location of utilities
Identifying the potential for tourist road development

Identifying areas for revegetation and corridor enhancement

Undertaking a roadside assessment identifies the extent of weed infestation and the pattern of
weed distribution. One management tool developed through the Western Australian Roadside
Environment Committee have developed shire maps, were roadside assessments have been
carried out, which indicate the extent and severity of weed infestation along the roadsides.
Maps are also produced for the roadside management categories and overlayed with
vegetation coverage for the shire. These maps are a valuable tool for weeds officers who can
identify where priority weed control should take place.

It is important that the assessment process is consistent so that there is no discrepancies in the
management of roadsides across a Shire. With the move toward total catchment management
the NSW RECs standardised approach to assessment can provide baseline information that is
consistent for roads that cross Shire boundaries.

2 PLANNING

An important step in managing the roadside environment is the development of a plan. The
collection of existing material, including topography, soils, heritage sites, land use maps and
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others, will provide important additional information. After the identification of the three
roadside management categories which are;

e High Conservation Value - defines areas in a relatively natural, undisturbed state. They are
usually fairly stable environments, requiring low management input and therefore, costing
less to maintain.

e Medium Conservation Value - defines areas which would most benefit from active
management. Defined management goals will assist in determining the range of activities
to be undertaken at these sites. Rehabilitation and stabilisation in these areas may be
possible. Other uses may be possible, where rehabilitation is incompatible.

e Low Conservation Value - are the most modified or degraded roadsides. There is often a
high prevalence of weeds or other exotic vegetation and may also be subject to erosion or
be a high fire risk.

It is important to have broad definitions for the roadside management categories. These can
be descriptive or issues-based, depending on the objectives of the plan. It is important to
clarify what the general attributes are for these categories. Sites also need to be identified
which require specific management prescriptions. For example sites which contain rare or
threatened species, active gully erosion, cultural planting of trees or Aboriginal heritage items.
Undertaking community consultation will identify issues and possible management solutions
to be included in the roadside plan.

It is important for the RTA, Local Government, RLPB, RAC, and SRA to balance land use
appropriate for the management category, taking into consideration the social, economic and
environmental factors identified through consultation.

The establishment of policies and management guidelines can establish a consistent
management approach to an issue. With the establishment and implementation of a policy
there needs to be widespread knowledge and demand for the policy from the local community.
Combining management guidelines with policies, legislative powers and a public awareness
campaign will assist in the successful adoption of better roadside management. Dumaresq
Shire in the northern tablelands of NSW has developed a policy which regulates the collection
of firewood from road reserves and the RLPB has also adopted the same policy for its stock
reserves in the area.

A plan which is prepared without community agreement and not in cooperation with
stakeholders and other interested organisations is a waste of time and resources.

3. IMPLEMENTATION

How do we implement the plan and make the changes required for better roadside
management ? Implementation of the plan and the introduction of effective and coordinated
environmental roadside management requires a broad range of initiatives to be undertaken by
the roadside manager and linear reserve . The development and use of best practice methods
and management guidelines, particularly for contractors, establishing environmental roadside
policy and implementation of the management plan can ensure appropriate on-ground
management. It is critical for effective on-ground management that these four broad ways of
implementation are undertaken and these are;
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a) Training

Training can complement the objectives of the plan, and create an understanding of the plan
for all staff. Training for the control of noxious weeds should include ecological principles,
planning, revegetation and vegetation management. This information can empower staff to
make informed decisions in regard to effective weed control but also vegetation management.
Best practice improves the skill and effectiveness of the operator which in-turn saves money
and time for the weed control program. Training in the objectives of the plan should be
provided to all staff of the RLPB, Local Government, SRA, RAC, and the RTA.

b) Public Education and Awareness-Raising

It is important the community is aware of the value of roadsides, what their responsibilities
are and what else they can do to ensure a change in the use of roadsides. Raising awareness
through the media, signs, rate notices and informing local community groups can encourage
involvement in roadside management. Dubbo, located on the Western Plains of NSW, has
developed an adopt-a-road program where loc 1l business and the community are maintaining
and replanting sections of the Newell Highway.

c) Regulation

This is a complementary method to the above which can be used to ensure compliance with
environmental policies and federal and state legislation. The community should be suitably
informed before any fines or legal action is undertaken under new environmental legislation.
To reinforce the intentions of your organisation, any infringement can be reported publicly.

d) Follow-up

Plans need to be regularly reviewed every one to two years so they remain relevant. A review
will ensure any plan remains flexible and workable. Someone specifically needs to be
responsible for the plan to ensure its progress and to maintain momentum.

IN SUMMARY

Roadside environmental management requires the cooperation of all roadside managers,
stakeholders, interested organisations and the community to ensure the effective management
of the roadsides. Weed control is one issue in roadside and linear reserve management which
needs to be carried out in consultation with other roadside managers, stakeholders and the
community. Appropriate planning and good knowledge and awareness of the roadside and
linear reserve environment, by everyone involved in its maintenance, and training of
personnel involved in its management can only benefit this environment, particularly through
effective and coordinated weed control.

APPENDIX 1
Representing the interests of roadside management are:
Roads and Traffic Authority - Policy Local Government & Shires Association
Roads and Traffic Authority - Environment National Parks and Wildlife Service
Institute of Municipal Engineers Department of Land & Water Conservation
Electricity Association of NSW Department of Urban Affairs and Planning
Rail Access Corporation Department of Bushfire Services
Nature Conservation Council Greening Australia, and
Rural Lands Protection Board Department of Agriculture
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USING THE MEDIA TO ADVANTAGE

Robyn Yeo
NSW Agriculture
Dubbo

INTRODUCTION

The word "media" conjures up a range of different thoughts, feelings, and attitudes in different
people.

Some may say it's negative, invasive, sensationalist.

Others have a more positive view - it's helpful, thought provoking, informative.
Some say it sets the agenda for public opinion.

Others believe it reflects public opinion.

Whatever your view, there is no denying the media plays a huge role in the lives of people the
world over.

Therefore it follows that if this force can be harnessed in the right way, the media can provide
a useful tool for those in the community who want to get a message across and influence the
way people think.

And that means media can and should play an important role in your work, in promoting
effective weed management into the 21st century.

MEDIA TYPES

Media, as we know it, refers to print media like newspapers, magazines, and journals; as well
as electronic media like radio and television, and increasingly, information technology or the
Internet.

Each media type works differently.

Newspapers, in regional New South Wales can be printed weekly in the smaller centres like
Coonamble, or daily in regional cities like Dubbo and Tamworth.

This in itself means a huge variation in deadlines which must be taken into account

when planning a media campaign.

Radio, of course, is the most immediate news and information delivery service. What makes
news one minute, can literally be on the news the very next. It's essentially a morning
service.

Television on the other hand, tends to be the focus for night time news, although many are
now turning on the box for morning info-tainment programs like Channel 9's Today.
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PLANNING A MEDIA CAMPAIGN

All types of media should be used in any planned media campaign, and their different
requirements must be taken into consideration in the planning process.

As an example, if we are attempting to get a message to landholders about any problem weed,
say Silverleaf Nightshade, the campaign could include:

e Community Service Announcements/ads on radio and television over a two week period
when the weed can easily be identified in the paddock

e A general News Release about the weed, how it grows, what harm it can do, and how to
identifiy it

o Interviews with radio stations, particularly ABC Rural Reporters, regarding the weed
e A television news story on regional stations.

This may sound like a daunting task but it can be made simple by selling the message in the
right way. If we focus on the potential damage the weed can do, and spell this out in monetry
terms for example, it's far more likely to get a run than if we were simply to describe the
weed.

A _positive approach through the campaign can also be helpful. For example, the promotional
material could include a message from Farmer X who has lifted his production through
appropriate weed management techniques.

I believe it's always useful to remember that a farmer may be sceptical about the advice of a
public servant or council official, but when the words are coming from an industry colleague,
i.e. another farmer, the message is more likely to achieve a positive response.

PROFESSIONAL ADVICE

Wherever possible, I would advise you to make use of professional media services to assist in
the development of media campaigns. I know some councils have their own PR/media staff,
and NSW Agriculture Weeds Officers throughout the State have access to six Regional Media
Officers based on the North Coast, Tamworth, Maitland, Camden, Wagga, and Dubbo. By
liaising with the Department Weeds Officers, it would be quite possible to obtain the help of
these Media Officers.

[ recognise that not everyone will have access to professional media staff and there may not
always be time to find a person who can help.

DEVELOPING LINKS WITH LOCAL MEDIA

For this reason, and to help increase awareness of your organisation throughout the
community, I strongly urge you to develop links with the media organisations servicing your
region.
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By developing this rapport, not only is it possible to get your news message across to your
target audience, but it's likely the very same media groups will start to see you as an authority
on the subject and seek your comment when relevant issues arise in a general news sense.

By establishing and maintaining this good relationship with the media, you will find yourself
in a good position to not only sell yourmessage, but respond in a positive way to any negative
publicity which may arise in your region. For example, a local landholder complains that the
Council Weeds Officers are not enforcing the law because the boxthorn on the neighbouring
property has been running rampant for 20 years. Instead of approaching the Council itself, he
calls the local paper which runs a front page story with accompanying photographs.

I would expect the paper to follow this story through by giving the Council a right of reply.
Where the relationship with the media is already well established, this should prove a
relatively simple action.

" That Weeds Officer who's always so generous with information can probably comment.
Ring him says the Editor.

The resulting headline may read " Council Acts Promptly to Control Weed Problem"

If there is no rapport or no known media contact on weeds, and Council officers appear to be
avoiding the issue, the resulting story could prove very lop-sided in favour of the complainent
- " Council Ducks for Cover Over Weeds Fiasco.".

A good relationship with the media doesn't buy you protection from bad publicity... but it can
help.

And the more confident you become in dealing with the media, the more likely you will be
able to direct the right response when the going gets tough.

Make a point of meeting local journalists face to face. Establish contact and leave your name,
position title, and telephone number with them. It can certainly pay dividends.

Of course dealing with media in a regional setting is quite different from handling city-based
media. However I feel in the context of this conference, it would serve little purpose to focus
on the city media, when clearly the most pressing need for noxious weed promotion is
throughout regional New South Wales.

TAKE HOME MESSAGE

1. Print and electronic media can be used in a positive way to get important noxious weeds
messages across to a target group.

2. The special needs and attributes of each media type must be taken into account when
planning a media campaign.

3. Wherever possible, make use of professional services to plan and co-ordinate media
campaigns.

4. Develop a good relationship with media organisations in your region by making a personal
visit to news editors or journalists.

» 9 Poee
Page 219



Remote Control RETRACTABLE Hose Reels

P.O. Box 825 MOOLOOLABA QUEENSLAND 4557

Freecall: 1800 645688 Freefax: 1800 645188 Mobile: 018 884679
International: Phone: +61 75 4440444 Facsimile: +61 75 4442534

Why invest in a QUIK SPRAY remote control retractable hose reel system?

Quik Spray is AUSTRALIAN INVENTED, AUSTRALIAN MADE, AND
AUSTRALIAN OWNED.

A QUIK SPRAY system will offer vou...

HUGE TIME SAVINGS: Sprayers boast an increase of double, and more, in the area sprayed per
day. This represents a doubling of productivity !

ONE PERSON OPERATION: Because the sprayer has complete control of the hose with the touch of a
button on the belt, the need for a second person to wind up or manage
the hose is eliminated thus doubling efficiency !

REDUCES FATIGUE: Since the hose rewind is strong enough to assist the operator up, even
steep hills, and there is no longer a need to wind up hoses manually, the
operator experiences far less physical exertion. This benefit integrates
with the philosophy outlined in all Workplace Health and Safety
recommendations.

REDUCES FRUSTRATION: As the sprayer is always at the end of the spray hose it cannot become
caught on sticks, rocks, or become entangled. Not only does this greatly
improve efficiency but it also contributes to positive staff morale.

The organisations below use, and are extremely pleased with, their Quik Spray investment.

State Forests of New South Wales

National Parks and Wildlife Service

Dept. of Conservation and Environment (Vic.)

Dept. of Conservation and Land Management (W.A.)

Dept of Environment and Heritage (Qld,)

Dept. of Primary Industries and Fisheries (N.T.)

A.C.T. Parks and Conservation Service

Noxious Plants County Councils - throughout N.S.W.

Rail, Road, and Water management authorities across Australia
Local Shire Councils - throughout Qld. , N.S.W.

Noxious Plants spraying contractors - throughout Australia and New Zealand

Remember: The BENEFITS you gain by investing in the Quik Spray

system means it pays for itself in a short period of time!
(No other spray system in the world can boast this !)

CALL 1800 645 688 FOR YOUR FREE
VIDEO INFORMATION PACK.

o\d13H

Trunola Pty Ltd A C.N 001 853 550 T/A Quik Spray



3
%

Our

Make Spraying a Pleasure.

REMOTE CONTROL

RETRACTABLE
HOSE REELS



9™ Biennial Noxious Weeds Conference - Dubbo, NSW. 1997.

9™ BIENNIAL WEEDS CONFERENCE
Closing Address

John Fisher
Program Leader, Weeds
NSW Agriculture

The theme of the conference was improving noxious weed control for the 21st century. With
noxious weeds, the whole logic of the legislation is to provide a benefit for the community.
We are not doing something to benefit NSW Agriculture, we are not doing something to
benefit any particular person or organisation. The objective is to satisfy the communities’
needs and their weed control priorities. The first question then becomes “If we are thinking
about the 21st century, what are the likely changes in what the community is going to need or
expect or want from us?”

The first change is increasing environmental concern. Environmental concerns can be
positive for us or they can be negative. They can assist with weed control or they can hamper
it. There is certainly an increasing acknowledgment in the community that weeds not only
have a big effect on production but they are having an effect on the environment. We had a
number of talks, for example, Richard Groves, Kate Blood, Judie Rawling, all touching on the
environmental effects of weeds. There is acknowledgment that weeds can threaten species -
National Parks and Wildlife are preparing a submission for bitou bush to be acknowledged as
a threatening process under the Threatened Species Act. There is also an increasing
involvement from community groups. People want to be involved with controlling weeds and
restoring bushland. These interests are leading to an increase in the publicity. The general
media are becoming aware of weeds, for example the article in the Bulletin of 15 August
1997, a 2 page article in what’s normally a business type magazine referring to the war on
weeds. If we are going to use the media effectively we have to make sure that they get
accurate information.

There are also a number of negative effects, and we certainly touched on those today, Graham
Matthews and Harvey Baker referred to the difficulties and the frustration that are being
imposed on all of you because of the way certain sections of the community are responding to
weed control programs. We certainly sympathise with people responsible for carrying out
public weed control programs, but there is not a great lot that we can do directly. We have to
think about how to address that problem. Harvey Baker gave some good advice in his talk.
Try and develop alliances where you can with groups that can be beneficial. There is no point
in becoming involved in head-on conflict with people. We have to somehow pick up the
more moderate ones in those groups and bring them around to our point of view and that is
what Rod Ensbey was elaborating on in his talk.

When you start thinking about those groups and why they are concerned and why they don’t
see the things the way we see it, there are a number of reasons. Harvey touched on one - that
is the Vietnam War. A lot of opposition to chemical use is still tied up with the politics that
hang over from Vietnam. There is also another problem in that the credibility of governments
and business in relation the health effects on people is pretty poor. If you think back over the
last 10 or 20 years the number of times that people from government or people from
businesses have stood up there and said “DDT is not a problem”, “smoking is not a problem”,
“Mad cow disease (in England) is not a problem”. The general public say “This is crap, we
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know its a problem, they are not being honest with us”. Part of the reason we have lost some
of these environmental groups is that governments and business haven’t been really honest
with them and that’s something we have to try and redress.

Sometimes there are conflicts between controlling a weed and some other aspects of
biodiversity. At Homebush Olympic site there is a quarry there that is full of pampas grass.
Judie Rawling would love to go in and control but the green and yellow bellfrog is in there
and she has been told that she cannot remove the pampas grass. There is going to be
increasingly more of this type of conflicts that sometimes inhibit your ability to control
weeds. You have to try and think your way around those problems to see if you can find
some sort of compromise that allows you to at least minimise the weed problems and still
acknowledge that community’s other environmental concerns. Judie Rawling had a good
little take home message in her talk “Work with it - don’t tell us, show us and be there”, and
whilst she was referring specifically to working with community groups it is also a message
that applies to that broader issue of how we bring people on side, how we make use of the
environmental movement. The environmental movement, if we get them on side can be a
very powerful ally. Weeds, as we all know, do have big environmental effects, and if we can
harness the environmental movement rather than conflicting with them, then we can start to
have an impact with politicians.

The second group of community demands is to do with demonstrated efficiency and
effectiveness. People want to know that they are getting bang for their bucks, governments
want to know that they are getting value for the money they invest in anything, whether its
roads or killing weeds or whatever. So the consequence of that is that we are all coming
under increasing pressure for planning and for monitoring and for demonstrating the outcomes
we achieve. It doesn’t matter where you are, whether its government, local government or
private business, the same pressure is there. So planning and monitoring need to occur at the
whole range of levels. It has to be done at national, state and regional levels.

In this conference we have not talked about the National Weeds Strategy, briefly, the National
Weeds Strategy has three goals:

e First, to prevent the development of new weed problems. The Commonwealth is
responsible for maintaining the quarantine barrier around Australia.

e Second, to reduce the impact of existing weed problems of national significance. To
achieve that aim there will be a list of weeds that are designated as being of national
significance. A consultancy has been let to develop the process, that is, list of data
required, and the outcome of that process will be a score that will be used to rank weeds.
The top few of that list will be declared to be of Weeds of National Significance (WONS).
Obviously there are lots and lots of weeds that are very important regionally. The
Commonwealth are keen to have a relatively small list so there are going to be lots of
important weeds that don’t make the national list. This will give us a lot of controversy
which will be great for publicity. The process for prioritising weeds will be delivered to the
National Weeds Strategy Executive Committee in mid December 1997.  The
Commonwealth have provided $24million over 5 years to assist with controlling those
weeds of national significance. It sounds like a lot of money, but over the whole of
Australia for 5 years it is not very much, but it will be useful for obtaining coordination
between states and it could be useful for doing some biocontrol work and other research.
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e The third goal of the National Weeds Strategy is to provide cost efficient and effective
means for harnessing national action on weed management. That refers to research,
education, training and making sure there is coordination between all the providers.

The NSW Weeds Strategy which was released shortly after the National Weeds Strategy, is
linked closely with the national one. Because of this we did not produce another book, rather
we just highlighted the main points, and listed the outcomes to be achieved.

* Prevention of new weed problems. Jim Dellow in his talk referred to one aspect of new
weed problems, that is nurseries selling plants. Weeds moving in from interstate are
another source of potential problems.

* We also have to be aware of broader environmental issues. Weeds are often symptoms of
problems rather than the cause of problems. With many of our aquatic weeds, the
underlying problem is nutrient levels in rivers and river flow. There is acknowledgment in
the Strategy that we need to consider, environmental and community weeds, as well as
production weeds.

® We acknowledge that before we can really put pressure on private landholders we have to
get our act straight with public lands. At the moment there are big problems on some areas
of public land and we are hoping we can use the NSW Weeds Strategy to encourage other
departments to control weeds on public lands.

e Coordination and resource sharing - we are promoting the idea of regional planning,
regional committees, county councils in some situations. There needs to be better
coordination and sharing of resources.

* Legislation - the Noxious Weeds Act is up for review by next year. An issues paper has
been prepared that covers the problems reported to us over the last few years and there will
be opportunities for discussion in early 1998.

The community wants more effective weed control options from us. It has been said before,
for every complex problem there is a solution that is simple, is obvious and does not work.
We have to be very careful with weed control that we don’t just grab a simple apparently
obvious solution and so waste a lot of time and money. There are some new technologies
coming that are going to be quite valuable to us. The herbicide resistant crops certainly open
up a whole new range of opportunities but we must make sure that we don’t squander those
opportunitics away. We have to learn from our past mistakes and to concentrate on integrated
weed management. In Jim Morrison’s talk he emphasised on competition with weeds and that
is often a key element in integrated weed management. We also heard about biological
control and the new work that is going on there.

Another subject we did not talk about during this conference was the Weeds CRC (The
Cooperative Research Centre for Weed Management Systems). NSW Agriculture is a major
partner in the CRC along with CSIRO Division of Entomology, University of Adelaide, KTRI
Frankston, WA Dept and some others. The CRC is a way of coordinating our research efforts
and there is additional money from the Commonwealth. We are quite confident there will be
some good outcomes for you, in terms of better weed control methods over the next few
years.

In conclusion, I would like to quote Todd Duffy “The significant problems that we face
today cannot be controlled with the same level of thinking that created them”. The aim of this
conference is sharing information so that when we all go back home we can all do something
better. I can go back home and have an awareness of the problems with our legislation and
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the problems with how we interact with you. Hopefully you can go back home with some
ideas to improve your weed control. But if we all go away from here and keep doing the same
sort of things that have been done before, then this conference has been a waste of time. It
might have been an enjoyable waste of time but unless you go away and do something
different then we haven’t achieved anything. Think about what you have heard over the last
few days, in the talks, around the bar having a beer, and think about what you can actually
adopt when you go home.

+39PP0e
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CONGRATULATIONS KEVIN NELLIGAN!
1997 Winner of the DuPont - Macspred Travel Award

Geoff Keech
Sales Supervisor
Macspred Pty Ltd

Kevin Nelligan, Noxious Weeds Manager at Cowra Shire Council has won this year’s DuPont
- Macspred Travel and Education Award. Congratulations from the sponsors and all delegates
to the Dubbo conference.

Kevin’s entry was selected as the winner because he spent a little time reading and answering
the questions raised in the competition guidelines (see below).

Entrants should submit a written proposal outlining the activity they wish to undertake
using the following guidelines.

1. The nature of the activity (travel, education etc.)

2. The relationship of the activity to noxious weed control / management.

3. How the activity will benefit the recipient and improve their knowledge and
understanding of noxious weed management.

4. How the activity will benefit the employer and the community.

An overview of the three main noxious weed problems in their area.

6. An overview of the local community (agricultural production, industrial
developments, climate, population and catchment relationships).

SA

These guidelines were sent out to give the entrants a clue as to what the judges would be
looking for, and Kevin answered each point in a clear and easy to read manner. It was
important to write the submission in your own words, as should the award have been given for
travel to Interstate or New Zealand to visit your counterparts there, some indication of the
knowledge of your own district and ability to impart that knowledge would have played a
major part in the scoring.

Kevin’s entry is printed on the following pages and should be looked upon as an indication of
the minimum requirement for the next competition.

Once again Kevin, congratulations. We look forward to hearing of your progress and your
report to the next conference.

+30@30s

Page 226



9" Biennial Noxious Weeds Conference - Dubbo, NSW. 1997.
DUPONT/MACSPRED TRAVEL AND EDUCATION AWARD

Kevin Nelligan
Noxious Weeds Manager
Cowra Shire Council

The purpose of this entry is to endeavour to gain further education and training regarding the
biological control of St. Johns Wort.

The Keith Turnbull Research Institute in Victoria is currently in charge of the raising,
releasing and monitoring of the mite (Acutus hyperici) for control of St. Johns Wort.

I would like further training by spending some time with Mr. Franz Mahr at the Institute.

Training is required in this field to enable officers to identify the agents used in this
programme. Collection and distribution can then be carried out over a wide arca hastening the
establishment process. This will complement the programmes already in place, i.e. chemical
control and pasture improvement. This combination of control methods must surely be the
essence of integrated pest management.

The skills and knowledge required can be passed on to community and landcare groups thus
enhancing the programme. Ag students can also be involved in the establishment of their own
nursery sites. This can then be a “hands on” study for years 11 and 12 doing the Higher
School Certificate.

This activity will be of great benefit to Council and the community at large by

Reducing the use of chemicals as Cowra is fast becoming renowned for its production of
excellent wines, as we all know how susceptible vines are to herbicides;
Cleaner water and environment as most of the St. Johns Wort is located in the catchment of

Wyangala Dam.

Higher productivity in the wool industry and a better fibre quality. If Wort does not kill sheep
that are exposed to it, they certainly will develop a break in the staple.

Weeds staff will be able to carry out more time on other weeds rather than half their time on
one weed.

5. & 6. The following is an overview of three noxious plants affecting Cowra Shire and
demonstrates the problems experienced by Weeds Officers in carrying out their duties and is
designed to enlighten the reader and to create an awareness of the problems involved,
accordingly I submit this entry to you and wish you pleasant reading.
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R D TRA
B XI

CONTENT
The three major noxious plants adversely affecting Cowra Shire

First and foremost, I believe that a brief description of what is required of an officer to carry
out noxious plant control and a description of the Shire and its situation is necessary to allow
the reader to fully comprehend the problems and solutions borne out of noxious plants and
their control.

Staff

Dare I say that when an officer takes on the job of containing the spread of noxious plants he
is either insane, knows not what is in store for him or knows very little about the way noxious
plants spread. Don’t belicve me? — then I’ll put it this way, who in their right mind would
take on the control of a plant that grows in cover, can only be seen when it flowers, sets
33,000 seeds, runs laterally forming suckers, is easily transported by livestock, cars, boats,
trailers and shoes whilst infesting catchment areas and almost every National Park in the
State?

If you were to put this scenario to an Army General, he would undoubtedly say “you cannot
win” even if he had a thousand troops, however, we know this is not the case and that control
of such a situation is left in the hands of one or two people.

The Shire

The Cowra Shire is situated partly in the catchment area of Wyangala Dam and along the
floodplains of the Lachlan River. The Lachlan forms a division throughout the middle of the
Shire, whilst the Belubula River, a tributary of the Lachlan, forms a boundary with Cabonne
Shire to the North.

The Lachlan River produces a major flood at intervals of 20 years and moderate and minor
floods every 3 to 4 years. The Belubula River because of steep catchment is considered one
of the fastest flowing rivers in the State and suffers from major flooding many times each
year. Also the layout of the land along the Belubula causes most of the flooding and silt
deposits to occur on the Cowra side hence a very fertile flood plain and of course a resultant
weed problem.

We are responsible for control on both sides of the floodplain of the Lachlan below Wyangala
until the river exits the Shire below Gooloogong where it enters the Forbes Shire.

The Shire is known as a safe district with wide stock routes, luscious feed and ample water on
river reserves. Heavy concentrations of travelling stock occurs along these routes in droughts
when dealers from many part of the State come to take advantage of the feed and water and to
leave a noxious plants nightmare in their wake. This has now occurred twice in the last
decade, once in 1983 and again in 1991. Both times Council has been left with a problem of
gigantic proportions and a massive bill for the clean up programme. Sometimes and in some
situations this clean-up takes many years and is usually achieved just in time for the next
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drought and resultant invasion. Therefore, it should not be hard to understand how this
demoralises the staff involved.

St. Johns Wort

This plant is an ongoing problem in the Shire. It was spread along roads in the Shire by
travelling stock in 1982 and was particularly bad in 1984/5. Since then each year a
programme of control has been instigated followed by a debriefing among staff on how to
deal with the pest the following year. The outcome of these debriefings usually results in a
keenly motivated staff with all the answers on how we will lick the situation next year.
However, armed with all modern chemicals, the best equipment (a left hand drive power
steered automatic truck with all the latest in pumping and reeling equipment), the best advice
and recommendations from the Department of Agriculture and chemical companies, only to
find half way through the programme that factors unpredicted and beyond the control of staff
come into play resulting in the weed managing to produce enough seed to undo the work
already carried out.

These unknown and uncontrollable factors strongly emerged in 1992. Factors like heavy
rainfall commencing with 10 inches in February and concluding with 3.5 inches. Christmas
Eve brought the annual rainfall for 1992 to 40 inches. This brought about infestations beyond
imagination. Other factors like seed dormancy, heavy use of travelling stock routes by
drovers during 1991 and the particular route taken by them were factors hard to plan for, least
of all control, and if that was not problem enough, how about this, the 1990 wet caused a
break up of many roads in the Shire, the unsuitable gravel under them was scraped up and
dumped on the roadside verge many 1,000 metres along and 6 inches deep, well do you want
to know, you guessed it, St. Johns Wort seedlings emerged in the millions.

These areas are boom sprayed as hand spraying was impossible. Our theory is that these
seeds must have lain dormant under the asphalt for 30 to 40 years and where they came from
is anyone’s guess. Not convinced yet, well what about adding insult to injury with this
situation.

The Engineer’s staff in their ignorance and wisdom had opened a quarry in the northern area
whilst we were in the southern areas and carted A grade gravel in a 15 mile radius. Yes, this
quarry is situated in one of the most heavily infested areas and has been closed for 30 years.
Now root segments and seed have been deposited on roads that have been kept and were
considered free.

Now, a new strategy is on the drawing board. The aim is to treat all St. Johns Wort by second
week of flowering. The Shire has been cut into four quarters with an operator/inspector in
each quarter, we are optimistic that each operator will do his area by the second week of
flowering, leaving time to enter private property as contract or under Section 20 entry if
necessary. We are firmly of the belief that the only way to handle St. Johns Wort is to aim for
100% control.

The Wyangala State Recreation Area is a matter of real concern to us and to other adjoining
Shires. We feel that the Trust is not doing enough to control St. Johns Wort and therefore
does not display enough initiative to attract a grant from the Noxious Plants Advisory
Committee. Therefore, we intend to take much firmer action with regard to this area.

Page 229



9™ Biennial Noxious Weeds Conference - Dubbo, NSW. 1997.

Johnson Grass

This was a weed of significant importance in 1980 when it was declared noxious in Cowra
Shire. It had already overrun many productive properties on the Belubula River and was
imposing a similar threat to the Lachlan downstream of Cowra.

A special Committee was formed in 1980 to formulate a uniform policy for control and to
ensure this policy was carried out by all constituent members of the Committee.

Cowra and Cabonne Councils who were the worst affect by this weed, took the matter further
by introducing a joint inspection programme. This meant that both sides of the river were
inspected by both inspectors with individual property reports made out. This type of approach
has been very successful in reducing, in area and density, a weed problem common to both
Shires.

The Cowra Shire was also successful in gaining a revolving fund grant in 1984, to assist
landholders with their control programmes. This was of great benefit to landholders,
particularly the smaller ones who had diversified into row cropping of vegetables.

It is a readily known fact that row cropping is the quickest and easiest way to proliferate
Johnson Grass. The gaining of a revolving fund grant meant that landholders could treat their
entire property in one year rather than a piece meal approach over 5 years or longer.

Johnson Grass levels are now on a decrease on the Lachlan and Belubula River flats and now
pose no threat to the Shire.

Boxthorn

This weed was particularly bad on crown land reserves, shire roads and other vacant and
abandoned blocks in and around the town and local villages.

I was fortunate when I commenced work with Cowra Shire in that my predecessor had
manufactured two special tools for the extraction and dismembering of this particular plant.

The directions went something like this:-
First approach the bush and size it up for the particular type of instrument chosen.

Then you were to either crawl in under the boxthorn and saw it off with the bow saw whilst
endeavouring to avoid having the bush fall on you or if this method appeared dangerous, you
were instructed to stay clear of the bush and by taking the long saw (a short saw with a 10 foot
handle) saw off the bush at ground level.

If this treatment for any reason was not effective then you were to take the guillotine and
crawl in placing the jaws around the trunk and jacking the jaws closed and in doing so, cut the
bush off at the stump. Then treatment of the stump with equal parts of 245-T, distillate and
sump oil was to be carried out.

Then if you survived the summer without being bitten by a snake or blood poisoning from the
thorns you could visit each bush in the winter and burn them with fire.
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This campaign, however heavy on manpower, was low on chemical consumption and was
very effective. When I joined the team we only had suckers and seedlings to contend with
and which we treat annually with glyphosate.

This is a true and authentic description of a weedo’s memoirs in Cowra and I have kept these
tools as a source of discipline for any new members that are prone to misbehave, as a few
weeks on the long saw or guillotine usually achieves a compliant and grateful employee.

Now we come to 1997 and where does that leave us, a new Weeds Act, categories, Award
Restructuring, Performance Agreement, Weed Strategies, Regional Weed Programmes,
mission statements, visions and goals — all the high tech terminology that you can possibly
dream of, however, the weeds remain defiant irrespective of the ploy designed to bring about
their demise, perhaps it can be said that when all is said and done, most likely they are
laughing at us.

e (1T
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VALOUR AWARDS

Valor Awards were presented to a number of Weeds Officers and associated personnel who
were considered most worthy of the award.

1y

2)

3)

4

5)

6)

7)

8)

9)

10)

11)

Road Runner’s Award- Peter Proctor
Kept fit running stachels upstairs and downstairs.
Hugh Milvain was a strong stayer, but Peter ran in better on weight and age.

Happy Napper Award - Pat Walmsley
Nothing aroused him.
Many contenders from Day One!

Investor’s Award - David Karlson
Shirley Horsfield had more success with her investments.
Thanks from the “Club” for your support!

Rolf Harris Award - Mike Boulton
Rolf had Mike in mind when he composed “Jake-the-Peg”
Note: Mike was on crtuches following surgery.

Opticum Award - Ken Hayes
For Communication! and Communication and MORE Communication

Best Actor Award - Roger Smith
Promoting Weeds Awareness Week as “Woody”
Cut quite a figure in tights! Not sure whether he does parties?

Lateral Thinker Award - Graham Matthews
No other contenders! No explanation required!

State of Origin Award - Scott Dearden
NSW has won the Parthenium Battle
Scott has worked effectively on his game-plan but still needs a winner!

Linguist Award - Dick Honeyman

Serves up a good Verse and Speaks his mind on occasions!

A poem prepared and presented at the Biennial Dinner to capture the activities of the
Conference and its participants.

Always good value - Congratulations again DICK!

Plant identification

The standard was high with most winners achieving 100% correct.
Ken Hayes (Coffs Harbour), Terry Schmitzer (Hastings)

Geoff Keech (Macspred Tamworth)

David Pomery, Tony Martin (Illawarra)

John Conlan (Lockhart), James Smith (Coolamon)

Most outstanding written paper from an officer - Lee Amidy, Jim Morrison
These papers, on aerial inspections and Consul lovegrass, are worth another look.

+ 330
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PHOTO GALLERY

Woody the Weed engulfs conference convenor, Peter Gray.
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Graham Matthews, Bellingen Shire, receives the lateral thinkers award

TRAVEL &

Kevin Nelligan, Cowra Shire, receives the DuPont Macspred Travel Award from Bernie
Horsefield (Macspred) and Matt Jones (DuPont).
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DELEGATES AND SPEAKERS

Mr Brian Abra

Chief Weeds Officer
Moree Plains Shire Council
PO Box 420

Moree NSW 2400

Ph 02 67529534

Fx 02 67522425

M Kevin Adams

Noxious Weeds Inspector
Murrumbidgee Shire Council
PO Box 5

Darlington Point NSW 2706
Ph 02 6968 4166

Fx 02 6968 4252

Mr Warren Allen

Manager Health & Building
Services

Wellington Council

PO Box 62

Wellington NSW 2820

Ph 02 68452099

Fx 02 6845 3354

Mr Steve A

Catchment Protection Officer
Australian Water Technologies
Pty Ltd

Nepean Depot

Bargo NSW 2574

Ph 02 4684 1209

Fx 02 4684 1963

Mr Lee Amidy

Senior Weeds Officer
Gunnedah Shire Council

PO Box 63

Gunnedah NSW 2380

Ph 02 6742 0422

Fx 02 6742 0523

Mr Rodney Anderson
Noxious Weeds Officer
Urana Shire Council

PO Box 55

Urana NSW 2645

Ph 02 6920 8205

Fx 02 6920 8060

Mr Steve Atkins
Environmental Officer-Bushland
Projects

Warringah Council

Civic Centre, Pittwater Rd
Dee Why NSW 2099

Ph 02 9982 0579

Fx 02 9982 0541

Mr Justin Baker

Weeds Officer

Castlereagh Macquarie County
Council

PO Box 31

Walgett NSW 2842

Ph 02 6828 1399

Fx 02 6828 1608

Mr Harvey Baker
Environmental Director
Cotton Australia

729 Elizabeth Street
Waterloo NSW 2017
Ph 02 9319 3677

Fx 02 93193192

Ms Joanne Baker
Environmental Scientist
(Horticulture)

Homsby Shire Council
PO Box 37

Homsby NSW 2077

Ph 02 9847 6706

Fx 02 9847 6929

Mr Don Baldwin

Chief Weeds Inspector
Upper Macquarie County Council
7 Lee Street

Kelso NSW 2795

Ph 02 6331 4200

Fx 02 63312121

Mr Chris Banfty

Pest Management Officer
National Parks & Wildlife Service
PO Box 330

Oberon NSW 2780

Ph 02 6336 1972

Fx 02 63362122

Cr Bill Barber
Councillor

Cabonne Council

PO Box 17

Molong NSW 2866

Ph 02 6366 8303

Fx 02 6366 8799

Mr Stephen Battenally
Noxious Weeds Officer
Shire of Wakool
Private Bag 40
Moulamein NSW 2733
Ph 03 5887 5007

Fx 03 5887 5103

Mrs Kim Bellairs
Noxious Weeds Inspector
Far North Coast County Council
PO Box 238

Casino NSW 2470

Ph 02 6662 2396

Fx 02 6662 5511

Mr John Betts

District Agronomist

NSW Agriculture
PMB 2

Grafton NSW 2460
Ph 02 6640 1600
Fx 02 6644 7251
Mr Frank Birch
Weeds Officer
Central Northern County Council
PO Box 155

Quirindi NSW 2343

Ph 02 6746 1755

Fx 02 6746 3255

Mr Tim Bishop

Product Manager, Specialty
Herbicides

Du Pont (Aust) Ltd

PO Box 930

North Sydney NSW 2060

Ph 02 9923 6151

Fx 02 9923 6132

Mr Phil Blackmore

Noxious Plant Advisory Officer
Crop NSW Agriculture

RMB 944

Tamworth NSW 2340

Ph 02 6763 1100

Fx 02 6763 1222

Ms Kate Blood
Environmental Weed Education
Coordinator

CRC - Weed Management
Systems

KRTI, PO Box 48

Frankston VIC 3199

Ph 03 97850128

Fx 03 9785 2007

Mr Lloyd Blundell

Noxious Weeds Officer
Tumut Shire Council

75 Capper Street

Tumut NSW 2720

Ph 02 6947 0530

Fx 02 6947 3999

Mr Ian Borrowdale

Noxious Plants Officer
Shoalhaven City Council

PO Box 42

Nowra NSW 2541

Ph 02 4429 3468

Fx 02 4422 1816

Clr Bill Bott

President Shires Association
Shires Association

GPO Box 7003

Sydney NSW 2001

Ph 02 9299 7711
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Fx 02 92424111

Mr Mike Boulton

State Aquatic Weed Control
Coordinator

Dept of Land & Water
Conservation

PO Box 717

Dubbo NSW 2830

Ph 02 6881 0440

Fx 02 6884 2810

Mr Barry Bourke

Pest & Weed Officer
Newcastle City Council
PO Box 489

Newcastle NSW 2300

Ph 02 4929 9356

Fx 02 4929 3728

Mr Scott Bowling
Noxious Weeds Inspector
Ulmarra Shire Council
PO Box 13

Ulmarra NSW 2462

Ph 02 6644 5303

Fx 02 6644 5366

Mr Charlie Brennan
Noxious Weeds Inspector
Dubbo City Council

PO Box 81

Dubbo NSW 2830

Ph 02 6881 4270

Fx 02 6881 4357

Dr David Briese

Senior Principal Research
Scientist

CSIRO

GPO Box 1700

Canberra ACT 2601

Ph 06 246 4360

Fx 06 246 4000

Ms Helen Brindley
Environmental Officer
Department of Defence
Milpo

Bandiana VIC 3694

Ph 060 552859

Fx 060 552389

Ms Louise Brodie
Project Officer - Temp P/T
Volunteer Coordinator
Blue Mountains City Council
PO Box 189

Katoomba NSW 2780

Ph 02 47820612

Fx 02 4782 0506

Mr Michael Brooks
Weeds Officer

Narrabri Shire Council
PO Box 261

Narrabri NSW 2390

Page 236

Ph 02 6792 1699

Fx 02 6792 3839

Mr Paul Brown

Noxious Weed Manager
Mulwaree Shire Council
PO Box 148

Goulburn NSW 2580

Ph 02 4821 1933

Fx 02 4821 9668

Mr Brian Bulley

Team Leader - Noxious Plant
Control

Narromine Shire Council
PO Box 115

Narromine NSW 2821

Ph 02 6889 1322

Fx 02 6889 2579

Mr Kenneth Bunn

Senior Weeds/Pest Officer
Port Stephens Council
PO Box 42

Raymond Terrace NSW 2324
Ph 02 4980 0392

Fx 02 4987 3612

Mr Brian Burford

Weeds Officer

Griffith City Council

PO Box 485

Griffith NSW 2680

Ph 02 6962 1277

Fx 02 6962 7161

Mr Jeff Burton

Bushland Management
Supervisor

Hornsby Shire Council
PO Box 37

Hornsby NSW 2077

Ph 02 9847 6706

Fx 02 9847 6929

Mr Alan Burton

Director

Narrabri RLPB

PO Box 18

Narrabri NSW 2390

Ph 02 6792 2533

Fx 02 6792 1738

Mr n Burton
Noxious Plants Officer
Wollondilly Shire Council
PO Box 21

Picton NSW 2571

Ph 02 4677 1326

Fx 02 4677 2339

Mr Alan Bushby

General Manager

Upper Hunter Weeds Authority
PO Box 122
Muswellbrook NSW 2333
Ph 02 6543 2866

Fx 02 6543 3790

Mr Kevin Byrnes
Catchment Protection Officer
Australian Water Technologies
Pty Ltd

Nepean Depot

Bargo NSW 2574

Ph 02 4684 1209

Fx 02 4684 1963

Mr Brian Bywater
Manager, Landcare Services
Dubbo City Council

PO Box 81

Dubbo NSW 2830

Ph 02 6881 4270

Fx 02 6881 4357

Mrs Louise Cairns
Environmental Officer
Department of Defence
Hunter Valley Logistic Btn
Singleton NSW 2331

Ph 02 65703106

Fx 02 65703111

Mr Doug Campbell

Senior Weeds Officer
Gunnedah Shire Council
PO Box 63

Gunnedah NSW 2380

Ph 02 6742 0422

Fx 02 6742 0523

Mr Peter Campbell
Councillor

Lockhart Shire Council
PO Box 21

Lockhart NSW 2656

Ph 02 6920 5305

Fx 02 6920 5247

Mr Marcel Cann

Weeds Officer

Wentworth Shire Council
PO Box 81

Wentworth NSW 2648

Ph 03 5027 3203

Fx 03 50273082

Mr Tim Carroll

Senior Environment Protection
Officer

Campbelltown City Council
PO Box 57

Campbelltown NSW 2560
Ph 02 4620 1604

Fx 02 4620 1420

Mr Richard Carter

State Weeds Coordinator
NSW Agriculture

Locked Bag 21

Orange NSW 2800

Ph 02 6391 3771

Fx 02 6361 9976
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Mr Dale Chalker
Noxious Weed Inspector
Mulwaree Shire Council
PO Box 148

Goulburn NSW 2580

Ph 02 4821 1933

Fx 02 48219668

Mr [an Chapman

Chief Weeds Officer
Mid-Western County Council
PO Box 138

Mudgee NSW 2850

Ph 02 6372 1300

Fx 02 6372 6348

Mr Jim Cherry

Noxious Weeds Control Manager
Central Northern County Council
PO Box 155

Quirindi NSW 2343

Ph 02 6746 1755

Fx 02 6746 3255

Mr Alan Clark

Noxious Weed Inspector
Narrandera Shire Council

PO Box 39

Narrandera NSW 2700

Ph 02 6959 2277

Fx 02 6959 1884

Mr Matt Coady

Weeds Officer

Castlereagh Macquarie County
Council

PO Box 31

Walgett NSW 2832

Ph 02 6828 1399

Fx 02 6828 1608

Mr Tim Cone

Noxious Plants inspector
Upper Hunter Weeds Authority
PO Box 122

Muswellbrook NSW 2333

Ph 02 6543 2866

Fx 02 6543 3790

Mr Mark Congreve

Product Marketing Manager
DowElanco Australia Limited
Locked Bag No 502 PO
Frenchs Forest NSW 2086

Ph 02 9776 3400

Fx 02 9776 3435

Mr John Conlan

Noxious Weeds Inspector
Lockhart Shire Council

PO Box 21

Lockhart NSW 2656

Ph 02 6920 5305

Fx 02 6920 5247

Mrs Graham Connor

Project Officer

Sydney Water (Wholesale
Supply)

PO Box 3154

Narellan NSW 2570

Ph 02 4640 1200

Fx 02 4640 1222

Mr Jason Corcoran
Noxious Plants inspector
Sth. Slopes Noxious Plants
Authority

PO Box 3

Boorowa NSW 2586

Ph 02 63853189

Fx 02 6385 3562

Cr Garry Cosgrove
Councillor

Gunning Shire Council
PO Box 42

Gunning NSW 2581
Ph 02 48451312

Fx 02 4845 1426
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Weeds Officer
Wellington Council
PO Box 62

Wellington NSW 2820
Ph 02 6845 2099

Fx 02 6845 3354

Mr Noel Cowled
Technical Officer

Rail Services Authority
PO Box 138
Cootamundra NSW 2590
Ph 02 6940 1217

Fx 02 6940 1257

Mr Joe Cummins
Co-ordinator Reserves
Management

Dept of Land & Water
Conservation

PO Box 2146

Orange NSW 2800

Ph 02 6360 8293

Fx 02 6362 3896

Mr Gordon Curby
Weeds Officer
Hawkesbury River County
Council

PO Box 171

Kellyville NSW 2155
Ph 02 4577 5573

Fx 02 4577 5653

Mr Rob Davies
Ordinance Officer
Temora Shire Council
PO Box 262

Temora NSW 2666
Ph 02 6977 1099

Fx 02 6977 2996

Mr Matthew Dean

General Manager
Mid-Western County Council
PO Box 138

Mudgee NSW 2850

Ph 02 6372 1300

Fx 02 6372 6348

Mr Peter Deane

Chief Weeds Officer
Tallagandra Shire Council
PO Box 91

Braidwood NSW 2622

Ph 02 4842 2225

Fx 02 48422669

Mr Scott Dearden

Project Officer

QId Parthenium Action Group
Blockadirt

Rolleston QLD 4702

Ph 079 843266

Fx 079 84 3266

Mr Jim Dellow

Weeds Agronomist

NSW Agriculture

Locked Bag 21

Orange NSW 2800

Ph 02 6391 3889

Fx 02 6361 3899

Mr Allan Dodgson
Noxious Weed Inspector
Lachlan Shire Council

PO Box 216

Condobolin NSW 2877

Ph 02 68952377

Fx 02 6895 3478

Mr Michael Dodkin

Pest Species Management Officer
National Parks & Wildlife Service
PO Box 61

Port Macquarie NSW 2444
Ph 02 6584 2203

Fx 02 6584 9202

Mr Robert Donohoe
Noxious Weeds & Pest Contol
Officer

Grafton City Council

PO Box 24

Grafton NSW 2460

Ph 02 6643 0262

Fx 02 6642 7647

Mr Geoffrey Doret

Parks Operations Manager
Sutherland Shire Council
PO Box 17

Sutherland NSW 2232

Ph 02 9710 0663

Fx 02 9710 0440

Mr Dean Drury
Noxious Weed Inspector
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Greater Taree City Council
PO Box 482

Taree NSW 2430

Ph 02 6591 3272

Fx 02 6591 3311

Mr Todd Dufty
Extension Officer
NSW Agriculture
PO Box 865
Dubbo NSW 2830
Ph 02 6881 1212
Fx 02 6881 1295

Mr John Duryea

Ranger

Rural Lands Protection Board
PO Box 21

Hay NSW 2711

Ph 02 6993 1403

Fx 02 6993 1497

Mr Brian Dwyer

Assistant General Manager
Upper Macquarie County Council
7 Lee Street

Kelso NSW 2795
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Fx 02 63312121

Mr Ian Eather

Trustee
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Muswellbrook NSW 2333
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Weeds/Pest Officer

Port Stephens Council

PO Box 42

Raymond Terrace NSW 2324
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Fx 02 4987 3612
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Environmental Officer
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Department of Defence
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Rockhampton QLD 4700

Ph 079 314735

Fx 079 314747
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NSW Agriculture
Locked Bag 21

Orange NSW 2800
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Noxious Weeds Inspector
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Fx 02 6644 7251

Ms Anna Ernst

NWAC

Environmental Protection
Authority

PO Box 1135

Chatswood NSW 2057

Ph 02 9325 5802

Fx 02 93255788

Cr Ron Fanning
Councillor
Cabonne Council
PO Box 17
Molong NSW 2866
Ph 02 6366 8303
Fx 02 6366 8799
Mr Bruce Ferry
Weeds Officer

Central Murray County Council
1 Druitt Court

Finley NSW 2713

Ph 03 58812139

Fx 03 5881 2139

Mr Eddie Ferry

Noxious Weeds Officer
Fairfield City Council

PO Box 21

Fairfield NSW 2165

Ph 02 9725 0394

Fx 02 9609 3257

Mr Bob Field

Noxious Weeds Inspector
Goulburn City Council
Locked Bag No 22
Goulburn NSW 2580

Ph 02 4823 0444

Fx 02 4823 0456

Mr John Fisher

Program Leader, Weeds
NSW Agriculture

Locked Bag 21

Orange NSW 2800

Ph 02 63913172

Fx 02 6391 3605

Mr Kevin Flopp

Pest & Weed Control Officer
Newcastle City Council
PO Box 489

Newcastle NSW 2300

Ph 02 4929 9356

Fx 02 4929 3728

Mr Ken Folkes

Noxious Weeds Officer
Snowy River Shire Council
1 Myack Street

Berridale NSW 2628

Ph 02 6450 5181

Fx 02 64505117

Mr Jeff Gamble
Wholesale Manager
M.ILA. Rural Services

PO Box 1594

Griffith NSW 2680

Ph 02 6964 2999

Fx 02 6962 7851

Mr Mark Gardiner

Chief Noxious Weeds Officer
Wagga Wagga City Council
PO Box 20

Wagga Wagga NSW 2650
Ph 02 6923 5397

Fx 02 6923 5396

Mr Peter Giles
Ordinance Inspector
Bogan Shire Council
PO Box 221

Nyngan NSW 2825
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Ph 02 6832 1503

Fx 02 6832 1965

Mr John Gordon

District Weeds Officer

New England Tablelands N.P. C
C

PO Box 881

Armidale NSW 2350

Ph 02 6771 1700

Fx 02 6771 1893

Mr Peter Gorham

Noxious Plant Advisory Officer
NSW Agriculture

Locked Bag 11

Windsor NSW 2756

Ph 02 4577 0600

Fx 02 4577 0650

Mr Barry Grace

Noxious Weeds Inspector
Cootamundra Shire Council
PO Box 420

Cootamundra NSW 2590

Ph 02 6942 2744

Fx 02 6942 3690

Mr Andrew Gray

Weeds Officer

Central Murray County Council
1 Druitt Court

Finley NSW 2713

Ph 03 58812139

Fx 03 5881 2139

Mr Heath Gray

Pest Species Officer

National Parks & Wildlife Service
PO Box 108

Cooanabrabran NSW 2357

Ph 02 6842 1300

Fx 02 6842 1770

Mr Matt Gray

Reserves Management Officer,
Parramatta

Dept of Land & Water
Conservation

PO Box 2146

Orange NSW 2800

Ph 02 6360 8293

Fx 02 6362 3896

Mr Heath Gray

National Parks & Wildlife Service
56 Cassilis Street
Coonabarabran NSW 2357

Ph 02 6842 1311

Fx 02 68422124

Mr Rod Griffiths
Vegetation Officer
Cessnock City Council
PO Box 152

Cessnock NSW 2325
Ph 02 4991 0353

Fx 02 49902384

Mr Anthony Grimm
Chief Weeds Officer

Cooma-Monaro Shire Council

PO Box 714
Cooma NSW 2630
Ph 02 6450 1777
Fx 02 6450 1799

Mr Garry Grimshaw
Supervisor

NSW Agriculture

PO Box 865

Dubbo NSW 2830

Ph 02 6881 1269

Fx 02 6881 1295

Dr Richard Groves
Senior Principal Research
Scientist

CSIRO

GPO Box 1700
Canberra ACT 2601

Ph 06 246 4360

Fx 06 246 4000

Mr James Gunther
Technical Officer

Rail Services Authority
Talbragar Street

Dubbo NSW 2830

Ph 02 68812152

Fx

Mr Gary Hamer
Customer Service Officer
Nufarm Limited

PO Box 932

Dubbo NSW 2830

Ph 02 6884 8180

Fx 1800 060 196

Mr George Hammond
Chairman
M.V.N.W.A.C.

PO Box 115

Narromine NSW 2821
Ph 02 6889 1177

Fx 02 68892579

Mr Philip Hansen
Noxious Weeds Inspector
Queanbeyan City Council
PO Box 55

Bungendore NSW 2621
Ph 015 48 8726

Fx 06 298 0167

Mr Norm Hawkes

Forest Practices Forester
State Forests of NSW
Locked Bag 23

Pennant Hills NSW 2120
Ph 02 9980 4557

Fx 02 9980 7042

Mr Ken Hayes

Chief Weeds Officer
Coffs Harbour City Council
Locked Bag 155

Coffs Harbour NSW 2450
Ph 02 6648 4880

Fx 02 6648 4899

Mr Neil Hibberson
Noxious Weeds Officer
Holbrook Shire Council
PO Box 99

Holbrook NSW 2644
Ph 02 6036 2155

Fx 02 6036 2683

Mr Dennis Hillier
Weeds Manager
Gunning Shire Council
PO Box 42

Gunning NSW 2581

Ph 02 48451312

Fx 02 4845 1426

Mr Nigel Hobden

Parks Technical Officer
North Sydney Council
PO Box 12

North Sydney NSW 2059
Ph 02 9936 8228

Fx 02 9936 8203

Mr Kerry Holmes

Pest Control Officer
National Parks & Wildlife Service
PO Box 459

Broken Hill NSW 2880
Ph 08 8088 5933

Fx 08 8088 4448

Mr Royce Holtkamp
Entomologist

NSW Agriculture

RMB 944

Tamworth NSW 2340
Ph 02 6763 1100

Fx 02 6763 1222

Mr Dick Honeyman
Senior Noxious Weeds Inspector
Jerilderie Shire Council
PO Box 96

Jerilderie NSW 2716
Ph 03 5886 1200

Fx 03 5886 1701

Mr Chris Hopton
Noxious Plant Officer
Great Lakes Council
PO Box 450

Foster NSW 2428

Ph 02 6554 8174

Fx 02 6555 8876

Mr John Horsburgh
Noxious Weeds Officer
Culcairn Shire Council
PO Box 94
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Culcaim NSW 2660
Ph 02 6029 8588

Fx 02 6029 8607

Mr Bernie Horsfield
Director

Macspred P/L

PO Box 220
Marayong NSW 2148
Ph 02 9621 7577

Fx 02 9621 7553

Mrs Shirley Horsfield
Customer Service
Macspred P/L

PO Box 220
Marayong NSW 2148
Ph 02 9621 7577

Fx 02 9621 7553

Mr John Hosking
Entomologist

NSW Agriculture
RMB 944

Tamworth NSW 2340
Ph 02 6763 1100

Fx 02 6763 1222

Mr Lyle Hourn

Weed Officer
Cabonne Council

PO Box 17

Molong NSW 2866
Ph 02 6366 8303

Fx 02 6366 8799

Mr Dennis Howard
Foreman

Rural Lands Protection Board
PO Box 45

Nyngan NSW 2825
Ph 02 6832 1008

Fx 02 6832 1635

Mr John Howarth
County Chairman
Upper Macquarie County Council
7 Lee Street

Kelso NSW 2795

Ph 02 6331 4200

Fx 02 63312121

Mr Terry Howe
Noxious Plants inspector
Sth. Slopes Noxious Plants
Authority

PO Box 3

Boorowa NSW 2586
Ph 02 63853189

Fx 02 63853562

Mr Steven Hughes

Owner

Aussie Steve's Tree Lopping
Service

4-15/17 Victoria Road
Macquarie Fields NSW 2564
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Ph 02 9605 5590

Fx 02 9618 3690

Mr Michael Hurcum
Horticulturist
Campbelltown City Council
PO Box 57

Campbelltown NSW 2560
Ph 02 46201617

Fx 02 4620 1681

Mr David Inder

Weed Inspector
Mid-Western County Council
PO Box 138

Mudgee NSW 2850

Ph 02 6372 1300

Fx 02 6372 6348

Mr Jim Irons

Ranger

Narrabri RLPB

PO Box 18

Narrabri NSW 2390

Ph 02 6792 2533

Fx 02 6792 1738

Mr Jacob

Weeds Officer

Central Murray County Council
1 Druitt Court

Finley NSW 2713

Ph 03 58812139

Fx 03 58812139

Mr Lionel Johnston
Environmental Officer

Delta Electricity, Wallerawang
Power Stn

Main Street

Wallerawang NSW 2845

Ph 02 6354 8386

Fx 02 6354 8383

Mr John Johnston

Noxious Weeds Inspector

Far North Coast County Council
PO Box 238

Casino NSW 2470

Ph 02 6662 2396

Fx 02 6662 5511

Mr Winston Jones

Temp P/T Project Officer GIS,
Weeds Mapping

Blue Mountains City Council
PO Box 189

Katoomba NSW 2780

Ph 02 4782 0612

Fx 02 4782 0506

Mr Matt Jones

Sales Representative

Du Pont (Aust) Ltd

PO Box 930

North Sydney NSW 202 60
Ph 02 9923 6151

Fx 02 9923 6132

Mr Matt Jones

Senior Ranger

National Parks & Wildlife Service
PO Box 44

Sutherland NSW 2232

Ph 02 9542 0666

Fx 02 9542 1421

Mr Stan Joyce

Weeds Officer

Castlereagh Macquarie County
Council

PO Box 31

Walgett NSW 2833

Ph 02 6928 1399

Fx 02 6928 1608

Mr David Karlson
Manager, Weeds Operations
Hawkesbury River County
Council

PO Box 171

Kellyville NSW 2155

Ph 02 4577 5573

Fx 02 4577 5653

Mr Geoff Keech
Supervisor

Macspred P/L

PO Box 220

Marayong NSW 2148

Ph 02 9621 7577

Fx 02 9621 7553

Mr Ian Kelly

Weeds Officer

Castlereagh Macquarie County
Council

PO Box 31

Walgett NSW 2832

Ph 02 6828 1399

Fx 02 6828 1608

Mr Keith Kennedy

Weeds Officer

Central Murray County Council
I Druitt Court

Finley NSW 2713

Ph 03 58812139

Fx 03 58812139

Mr Andrew Kennedy
Agricultural Environmental
Officer

NSW Agriculture

Locked Bag 21

Orange NSW 2800

Ph 02 6391 3644

Fx 02 6391 3206

Mr John Kerrison

Chief Weeds Officer
Wingecarribee Shire Council
PO Box 141

Moss Vale NSW 2577
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Ph 02 4868 1066

Fx 02 4869 2040

Mr Geoff King
Project Officer, Rural Land
Management

Dept Conserv. & Land
Management

PO Box 144

Lyneham ACT 2602
Ph 02 6220 72264

Fx 02 6220 72335

Mr Garry Knight
Manager Works
Nambucca Shire Council
PO Box 177
Macksville NSW 2447
Ph 02 6568 2555

Fx 02 6568 2201

Cr Tom Knowles
Councillor

Wellington Council
PO Box 62

Wellington NSW 2820
Ph 02 6845 2099

Fx 02 68453354

Mr Bill Lambell

Blue Heliotrope Action
Committee

Weenya
Gulargambone NSW 2828
Ph 02 6825 4630

Fx 02 68254377

Mr Eddie Lanting

92 Beaufort Rd
Terrigal NSW 2260

Ph 02 4325 8432

Fx 02 4384 3944

Mr Tony Lawler
Weeds Officer

Central Northern County Council
PO Box 155

Quirindi NSW 2343

Ph 02 6746 1755

Fx 02 6746 3255

Mr Anthony Lawrence
Technical Officer

Blue Mountains City Council
PO Box 189

Katoomba NSW 2780

Ph 02 4782 0539

Fx 02 4782 0589

Mr Don Lawrence
Councillor
Cabonne Council
PO Box 17
Molong NSW 2866
Ph 02 6366 8303
Fx 02 6366 8799

Mr Michael Lawson

Weeds Attendant

Cowra Shire Council

PO Box 342

Cowra NSW 2794

Ph 02 63410148

Fx 02 6341 1031

Mr Justin Learmonth
Weeds Officer

Central Murray County Council
I Druitt Court

Finley NSW 2713

Ph 03 58812139

Fx 03 58812139

Mr Paul Leddy

Noxious Weed Inspector
Kempsey Shire Council
PO Box 78

West Kempsey NSW 2440
Ph 02 6562 6077

Fx 02 6562 8902

Mr Bob Leech

Noxious Weeds Inspector
Crookwell Shire Council
PO Box 10

Crookwell NSW 2583

Ph 02 48321022

Fx 02 4832 2066

Ms Maria Linkenbagh
Solicitor

Houston, Dearn, O'Connor
PO Box 226

Burwood NSW 2134

Ph 02 9744 9247

Fx 02 9744 6739

Cr Malcolm Lobsey
Chairman

Central Northern County Council
PO Box 155

Quirindi NSW 2343

Ph 02 6746 1755

Fx 02 6746 3255

Mr Alan Lodge

Noxious Weeds Inspector
Balranald Shire Council
PO Box 120

Balranald NSW 2715

Ph 03 5020 1300

Fx 03 5020 1620

Mr Wayne Lorenzi

Spray Operator

Griffith City Council

PO Box 485

Griffith NSW 2680

Ph 02 6962 1277

Fx 02 6962 7161

Mrs Ann Loughran
Teacher of Horticulture
Hunter [nstitute of Technology
Tiral Street

Charlestown NSW 2290
Ph 02 4943 8233
Fx 02 4943 4275

Mr Chris Love

Product Development Manager
DowElanco Australia Limited
Locked Bag No 502 PO
Frenchs Forest NSW 2086

Ph 02 9776 3400

Fx 02 9776 3435

Mr Peter Luelf

Councillor

Bland Shire Council

PO Box 21

West Wyalong NSW 2671

Ph 02 6972 2266

Fx 02 69722145

Mr Mark Luther

Noxious Weeds Inspector
Upper Macquarie County Council
7 Lee Street

Kelso NSW 2795

Ph 02 6331 4200

Fx 02 63312121

Mr Pau Lutschini

Supervisor

NSW Agriculture

PO Box 174

Mudgee NSW 2850

Ph 02 6372 4700

Fx 02 6372 6870

Ms Jo Lynch

Vegetation Management Co-
ordinator

Ku-ring-gai Municipal Council
PO Box 15

Gordon NSW 2072

Ph 02 9424 0888

Fx 02 9424 0880

Mr Des Mackay

Pest Control & Noxious Weeds
Officer

Cobar Shire Council

PO Box 223

Cobar NSW 2835

Ph 02 6836 2005

Fx 02 6836 3574

Mr Alan Maguire

Noxious Weeds Liaison Officer
NSW Agriculture

RMB 944

Tamworth NSW 2340

Ph 02 6763 1100

Fx 02 6763 1222

Mr Justin Maher

Weeds Officer

Central Murray County Council
1 Druitt Court

Finley NSW 2713
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Ph 02 58812139

Fx 02 58812139

Mr Harry Mangan

Pest Management Officer
National Parks & Wildlife Service
PO Box 318

Buronga NSW 2739

Ph 03 5023 0087

Fx 03 5023 0447

Mr Gerry Marr

Weeds Officer

Hay Shire Council

PO Box 141

Hay NSW 2711

Ph 02 6993 1003

Fx 02 6993 1288

Mr Steve Martin

Senior Noxious Plants Inspector
Cooma-Monaro Shire Council
PO Box 714

Cooma NSW 2630

Ph 02 6450 1777

Fx 02 6450 1799

Mr Tony Martin

Council of the Municipality of
Kiama

PO Box 75

Kiama NSW 2533

Ph 02 4232 0222

Fx 02 4232 0255

Mr Paul Marynissen
Bushcare Officer

Wyong Shire Council

PO Box 20

Wyong NSW 2259

Ph 02 4350 5336

Fx 02 43512766

Mr Kevin Mathews

District Weeds Officer

New England Tablelands N.P. C
C

PO Box 881

Armidale NSW 2350

Ph 02 6771 1700

Fx 02 6771 1893

Mr Graham Matthews

Chief Noxious Plants Officer
Bellingen Shire Council

PO Box 117

Bellingen NSW 2454

Ph 02 6655 7300

Fx 02 66552310

Mr Angus McDonald
Pesticide Inspector
Environmental Protection
Authority

PO Box 865

Dubbo NSW 2830

Ph 02 6881 1391
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Fx 02 68829217

Mr Tan McGowen
Senior Research Officer
NSW Agriculture
Locked Bag 21

Orange NSW 2800

Ph 02 6391 3195

Fx 02 6391 3206

Cr Anthony McGrane
Mayor

Dubbo City Council

PO Box 81

Dubbo NSW 2830

Ph 02 6881 4223

Fx 02 6884 2878

Mr Darren McHugh
Reserve Worker

Rural Lands Protection Board
PO Box 108
Coonabarabran NSW 2537
Ph 02 6842 1300

Fx 02 6842 1770

Mr Alex McLennan
Agricultural Consultant
HAD FPWI MARAC

8 Stringybark Cl
Westleigh NSW 2120

Ph 02 9484 2124

Fx 02 9484 9692

Mr Frank McLeod
Reserves Management Officer,
Grafton

Dept of Land & Water
Conservation

PO Box 2146

Orange NSW 2800

Ph 02 6360 8293

Fx 02 6362 3896

Mr Paul McPherson
Noxious Weeds Officer
Tumbarumba Shire Council
PO Box 61

Tumbarumba NSW 2653
Ph 02 6948 2022

Fx 02 6948 2865

Cr Jim McRae

Chairman

New England Tablelands N.P. C
C

PO Box 881

Armidale NSW 2350

Ph 02 6771 1700

Fx 02 6771 1893

Cr Wayne Meyer

Council Chairman

Upper Hunter Weeds Authority
PO Box 122
Muswellbrook NSW 2333
Ph 02 6543 2866

Fx 02 6543 3790

Mr Michael Michelmore
Regional Weed Control
Coordinator

NSW Agriculture

PO Box 389

Goulburn NSW 2580

Ph 02 4823 0617

Fx 02 4822 3261

Mr Barney Miine

Noxious Plants Advisory Officer
NSW Agriculture

Locked Bag 21

Orange NSW 2800

Ph 02 6391 3894

Fx 02 6391 3899

Mr Hugh Milvain

Noxious Plant Advisory Officer
NSW Agriculture

Private Mail Bag

Yanco NSW 2703

Ph 02 6951 2761

Fx 02 69552733

Mr Damian Minehan
General Manager

Sth. Slopes Noxious Plants
Authority

PO Box 3

Boorowa NSW 2586

Ph 02 63853189

Fx 02 6385 3562

Mr Dale Moore
Vegetation Control Officer
Lake Macquarie City Council
PO Box 1906

Hunter Region Mail Centre NSW
2310

Ph 02 49210333

Fx 02 4958 7257

Mr Rowan Moore
NWAC

Rural Lands Protection Board
RMB 29

Camden NSW 2570

Ph 02 4654 5268

Fx 02 4654 5503

Mr Austin Morgan
Director Engineering
Weddin Shire Council

PO Box 125

Grenfell NSW 2810

Ph 02 6343 1212

Fx 02 6343 1203

Mr Jim Morrison

Weed Officer

Leeton Shire Council

PO Box 394

Leeton NSW 2705

Ph 02 6953 2611
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Fx 02 6953 3337

Mr Shane Muldoon

Company Director

Quality Weed Management Pty
Ltd

PO Box 70

Moss Vale NSW 2577

Ph 02 48852033

Fx 02 48852033

Mr Tony Munns

Weeds Officer

Castlereagh Macquarie County
Council

PO Box 31

Walgett NSW 2840

Ph 02 6828 1399

Fx 02 6828 1608

Mr Alan Munro

Weeds Officer

Castlereagh Macquarie County
Council

PO Box 31

Walgett NSW 2840

Ph 02 6828 1399

Fx 02 6828 1608

Dr David Murray

NWAC

Nature Conservation Council of
NSW

7 Acacia Avenue

Gwynneville NSW 2500

Ph 02 42292171

Fx 02 4570 1314

Mr Nelligan

Weeds Officer

Cowra Shire Council

PO Box 342

Cowra NSW 2794

Ph 02 63410148

Fx 02 6341 1031

Mr Brad Nesbitt

Project Officer - Fire & Pest
Species Mgnt.

National Parks & Wildlife Service
PO Box 170

Dorrigo NSW 2453

Ph 02 6657 2309

Fx 02 6657 2145

Mr Jason W Neville

Pest Management Officer
National Parks & Wildlife Service
154 Russell Street

Bathurst NSW 2795

Ph 02 63319777

Fx 02 63323735

Mr Eric Neville

Parks & Garden Manager
Orange City Council

PO Box 35

Orange NSW 2800
Ph 02 63615111
Fx 02 6361 5199
Mr Ken Neville

2 Qak St

Forbes NSW 2871
Ph 15253983

Fx

Mr David Newell
Landcare Coordinator
Landcare

PO Box 181

Gilgandra NSW 2827

Ph 02 6847 2923

Fx 02 6847 2997

Mr Glenn Neyland
Noxious Weed Officer
Bland Shire Council

PO Box 21

West Wyalong NSW 2671
Ph 02 6972 2266

Fx 02 6972 2145

Mr Ellis Nicholson
NWAC

State Forests of NSW

PO Box J19

Coffs Harbour NSW 2450
Ph 02 665 28900

Fx 02 6651 2909

Mr David Nixon

Noxious Weeds Officer
Severn Shire Council

PO Box 447

Glen Innes NSW 2370

Ph 02 6732 2555

Fx 02 6732 3634

Mr Brendon North
Noxious Weeds Inspector
Bega Valley Shire Council
PO Box 492

Bega NSW 2550

Ph 02 6492 9400

Fx 02 6492 3323

Mr Greg Nuthall
NWAC

NSW Farmers Association
Dutton Park

Young NSW 2594

Ph 02 6383 3271

Fx 02 6383 3256

Mr Chris O'Brien

Reserves Management Officer,
Tamworth

Dept of Land & Water
Conservation

PO Box 2146

Orange NSW 2800

Ph 02 6360 8293

Fx 02 6362 3896

Mr Allan Ogilvie

Chief Weeds Officer
Central Murray County Council
1 Druitt Court

Finley NSW 2713

Ph 03 58812139

Fx 03 58812139

Cr Malcolm Olive
NWAC

Shires Association

1405 Wyan Road
Rappville NSW 2469

Ph 02 6661 7125

Fx 02 6661 7125

Mr Tim Olsen

Noxious Weeds Inspector
Dubbo City Council

PO Box 81

Dubbo NSW 2830

Ph 02 6881 4270

Fx 02 6881 4357

Ms Vicky Parker

Weeds Officer
Castlereagh Macquarie County
Council

PO Box 31

Walgett NSW 2837

Ph 02 6828 1399

Fx 02 6828 1608

Mr Eric Pasenow
Noxious Weeds Inspector
Dungog Shire Council
PO Box 95

Dungog NSW 2420

Ph 02 4992 1224

Fx 02 4992 2044

Mr Mario Pasqualotto
Operations Manager
M.LA. Rural Services

PO Box 1594

Griffith NSW 2680

Ph 02 6964 2999

Fx 02 6962 7851

Mr Travis Peake

Project Officer

Hunter Catchment Management
Trust

PO Box 393
Muswellbrook NSW 2333
Ph 02 6542 5020

Fx 02 6541 1085

Mr Mark Pearson

Field Assistant

Rural Lands Protection Board
126 Taylor Street
Armidale NSW 2350

Ph 02 6772 2366

Fx 02 6772 7274

Mr Russell Percival
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Noxious Weeds Officer
Gundagai Shire Council
PO Box 34

Gundagai NSW 2722
Ph 02 6944 1266

Fx 02 6844 1475

Mr John Perkins

Noxious Weeds Inspector
Far North Coast County Council
PO Box 238

Casino NSW 2470

Ph 02 6662 2396

Fx 02 6662 5511

Ms Marina Peterson
Environmental Officer
Department of Defence
Liverpool Military Area
Liverpool NSW 2174

Ph 02 9600 4653

Fx 02 9600 4648

Mr Jim Peterson
Councillor

Tenterfield Shire Council
PO Box 214

Tenterfield NSW 2372

Ph 02 6736 1744

Fx 02 6736 1669

Mr Campbell Petterson
Manager, Computer Services
Kempsey Shire Council
PO Box 78

West Kempsey NSW 2440
Ph 02 6562 6077

Fx 02 6562 8902

Mr Bill Petttit

Technical Officer

CSIRO

GPO Box 1700

Canberra ACT 2601

Ph 06 246 4360

Fx 06 246 4000

Mr Winston Phillips
Councillor
Cooma-Monaro Shire Council
PO Box 714

Cooma NSW 2630

Ph 02 6450 1777

Fx 02 6450 1799

Mr Graham Pickering
Weeds Officer
Castlereagh Macquarie County
Council

PO Box 31

Walgett NSW 2843

Ph 02 6828 1399

Fx 02 6828 1608

Miss Frances Pike
Landcare Coordinator
Manning Landcare
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PO Box 111

Wingham NSW 2429

Ph 02 6557 0244

Fx 02 6553 5555

Mr Ken Pines

Pest Management Officer
National Parks & Wildlife Service
PO Box 402

Armidale NSW 2350

Ph 02 6773 7211

Fx 02 6771 1894

Mr Darren Pitt

Pest Control Officer
National Parks & Wildlife Service
PO Box 72

Narrabri NSW 2390

Ph 02 6799 1749

Fx 02 6792 1133

Mr David Pomery

CWO

Kiama Municipal Council
PO Box 75

Kiama NSW 2533

Ph 02 4232 0222

Fx 02 4232 0255

Mr Geoff Portbury
Noxious Weeds Inspector
Jerilderie Shire Council
PO Box 96

Jerilderie NSW 2716

Ph 03 5886 1200

Fx 03 5886 1701

Mr David Potts

Teacher of Horticulture, Yallah
Campus

NSW TAFE - lllawarra Institute
PO Box 381

Dapto NSW 2530

Ph 02 4261 3744

Fx 02 4261 8259

Mr Peter Proctor
Supervisor

NSW Agriculture

PO Box 174

Mudgee NSQ 2850

Ph 02 6372 4700

Fx 02 6372 6870

Mr lan Prout

Weeds Officer
Castlereagh Macquarie County
Council

PO Box 31

Walgett NSW 2844

Ph 02 6828 1399

Fx 02 6828 1608

Cr Charlie Quelch
Chairman

North West Weeds County
Council

PO Box 93

Warialda NSW 2402
Ph 02 6729 1016

Fx 02 6729 1400

Mr Jim Quinn
Supervisor

NSW Agriculture

PO Box 581

Gosford NSW 2250
Ph 02 4348 1900

Fx 02 43481910

Ms Judie Rawling
NWAC

Urban Bushland Management Ltd
4/31 Terminus Street
Castle Hill NSW 2154
Ph 02 9894 2255

Fx 02 9894 2215

Mr Peter Reed
Ranger

National Parks & Wildlife Service
PO Box 707

Nowra NSW 2541

Ph 02 44232170

Fx 02 4423 3122

Mr Ron Rees
Councillor

Narrabri Shire Council
PO Box 261

Narrabri NSW 2390
Ph 02 6792 1699

Fx 02 6792 3839

Mr Bryson Rees
Senior Weeds Officer
Wellington Council
PO Box 62
Wellington NSW 2820
Ph 02 6845 2099

Fx 02 6845 3354

Mr David Richards
Sales Agronomist
Westfarmers Dalgety
117 Conadilly Street
Gunnedah NSW 2380
Ph 02 6742 0011

Fx 02 6742 1917

Cr Suzanne Ridley
Councillor
Yarrowlumla Shire Council
PO Box 112
Queanbeyan NSW 2620
Ph 06 297 9663

Fx 06 297 5854

Mr Geoff Riley
Noxious Weeds Officer
Merriwa Shire Council
PO Box 111

Merriwa NSW 2329

Ph 02 6548 2109
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Fx 02 6548 2340

Mr Ken Roberts

Noxious Plants Inspector
Bombala Council

PO Box 105

Bombala NSW 2632

Ph 02 6458 3555

Fx 02 6458 3777

Mr Ronnie Roberts
District Weeds Officer
New England Tablelands N.P. C
C

PO Box 881

Armidale NSW 2350

Ph 02 6771 1700

Fx 02 6771 1893

Mr Steve Robertson
Noxious Weeds Officer
Carrathool Shire Council
PO Box 12

Goolgowi NSW 2652

Ph 02 6965 1306

Fx 02 6965 1379

Ms Rachel-Ann Robertson
Technical Officer

Hunter Catchment Management
Trust

PO Box 393
Muswellbrook NSW 2333
Ph 02 6542 5020

Fx 02 6541 1085

Mr Rhett Robinson
Weeds Inspector
Mid-Western County Council
PO Box 138

Mudgee NSW 2850

Ph 02 6372 1300

Fx 02 6372 6348

Mr Stephen Rodway
Senior Noxious Weed Inspector
Corowa Shire Council

PO Box 77

Corowa NSW 2646

Ph 02 6033 1277

Fx 02 6033 3317

Mr Don Rollinson

Senior Weeds Inspector
Cabonne Council

PO Box 17

Molong NSW 2866

Ph 02 6366 8303

Fx 02 6366 8799

Mr Neil Rossington
Noxious Weeds Officer
Tenterfield Shire Council
PO Box 214

Tenterfield NSW 2372
Ph 02 6736 1744

Fx 02 6736 1669

Mr Michael Rusby
Assistant Manager, Parks &
Reserves

Broken Hill City Council
PO Box 448

Broken Hill NSW 2880
Ph 08 80802290

Fx 08 8087 8740

Mr John Ryan

Noxious Plant Inspector
Forbes Shire Council

PO Box 333

Forbes NSW 2871

Ph 02 6850 1300

Fx 02 68523053

Mr Peter Ryan

Weeds Inspector
Hawkesbury River County
Council

PO Box 171

Kellyville NSW 2155

Ph 02 4577 5573

Fx 02 4577 5653

Mr John Ryan

Noxious Plants Inspector
Yarrowlumla Shire Council
PO Box 112

Queanbeyan NSW 2620
Ph 06 297 9663

Fx 06 297 5854

Mr Barry Sampson
Supervisor

NSW Agriculture

Private Mail Bag

Yanco NSW 2703

Ph 02 69512761

Fx 02 59552733

Mrs Lisa Saul

Proprietor

Microclimate

308/272 Victoria Avenue
Chatswood NSW 202 67
Ph 02 9653 1862

Fx 02 9653 1357

Mr David Saul
Proprietor

Microclimate

308/272 Victoria Avenue
Chatswood NSW 202 67
Ph 02 9653 1862

Fx 02 9653 1357

Mr Ross Sawtell

Reserves Management Officer

Dept of Land & Water
Conservation

PO Box 1840

Dubbo NSW 2830

Ph 02 6883 3000

Fx 02 6883 3099

Mr Terry Schmitzer
Noxious Plants Officer
Hastings Council

PO Box 84

Port Macquarie NSW 2444
Ph 02 65 83 0630

Fx 02 6584 2445

Mr Bruce Scott

General Manager

Far North Coast County Council
PO Box 238

Casino NSW 2470

Ph 02 6662 2396

Fx 02 6662 5511

Ms Helen Scott-Orr

Chief Division of Animal
Industries

NSW Agriculture

Locked Bag 21

Orange NSW 2800

Ph 02 6391 3732

Fx 02 6391 3208

Mr Peter Semple

NWAC

Rail Services Authority
Rm 306, 11-31 York Street
Sydney NSW 2000

Ph 02 9224 2682

Fx 02 9224 3824

Mr Wayne Sheargold
Noxious Weeds Officer
Parkes Shire Council

PO Box 337

Parkes NSW 2870

Ph 02 6862 8333

Fx 02 6862 8352

Mr Craig Shephard

Senior Ranger (Pest Species)
National Parks & Wildlife Service
PO Box 461

Rose Bay NSW 2029

Ph 02 9337 5511

Fx 02 9337 1303

Cr Leslie Shore

NWAC

Local Government Association of
NSW

56 Cattai Ridge Road
Glenorie NSW 2157

Ph 02 9652 1428

Fx 02 9652 1887

Mr John Sidoti

Reserves Management Officer
Dept of Land & Water
Conservation

PO Box 1840

Dubbo NSW 2830

Ph 02 6883 3000

Fx 02 6883 3099
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Mr Ray Sims

Noxious Weeds & Environmental
Control Officer

Junee Shire Council

PO Box 93

Junee NSW 2663

Ph 02 6924 1277

Fx 02 6924 2497

Mr Ian Singleton

Noxious Plants Officer
Hume Shire Council

PO Box 70

Albury NSW 2640

Ph 02 6021 3177

Fx 02 6021 6852

Mr Bruce Slater

Ranger

National Parks & Wildlife Service
PO Box 707

Nowra NSW 2541

Ph 02 4423 2170

Fx 02 4423 3122

Mr Alan Sly

Team Member - Noxious Plant
Control

Narromine Shire Council
PO Box 115

Narromine NSW 2821

Ph 02 6889 1322

Fx 02 6889 2579

Mr Malcolm Smith
AGHA

Tongala

Nyngan NSW 2825

Ph

Fx

Mr Alan Smith

Senior Noxious Weeds Inspector
Bega Valley Shire Council
PO Box 492

Bega NSW 2550

Ph 02 6492 9400

Fx 02 6492 3323

Mr James Smith

Weeds Advisory Officer
Coolamon Shire Council
PO Box 101

Coolamon NSW 2701

Ph 02 6927 3206

Fx 02 6927 3168

Mr Bob Smith
Supervisor

NSW Agriculture

PO Box 1

Bingara NSW 2404

Ph 02 6724 1616

Fx 02 6724 1706

Mr Roger Smith

Noxious Weeds Inspector
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Orange City Council
PO Box 35

Orange NSW 2800
Ph 02 63615111
Fx 02 63615199

Mr Ed Smith

Noxious Plants inspector
Sth. Slopes Noxious Plants
Authority

PO Box 3

Boorowa NSW 2586

Ph 02 63853189

Fx 02 6385 3562

Mrs Sue Southcott
Computer Consultant
Anadata (Pestwin Software)
PO Box 734

Marleston SA 5033

Ph 08 8338 1311

Fx 08 8338 4158

Cr Neville Stanford
Chairman

Mid-Western County Council
PO Box 138

Mudgee NSW 2850

Ph 0263 72 1300

Fx 02 6372 6348

Mr Phillip Stephenson
Technical Officer

NSW Agriculture

Private Mail Bag 2
Grafton NSW 2460

Ph 02 6640 1600

Fx 02 6644 7251

Mr Ian Stephenson
Noxious Weeds Operator
Parkes Shire Council

PO Box 337

Parkes NSW 2870

Ph 02 6862 8333

Fx 02 6862 8352

Mr Andrew Storrie
Weeds Agronomist
NSW Agriculture

PO Box 1087

Griffith NSW 2680

Ph 02 6960 1300

Fx 02 6963 0255

Mrs Valerie Stubbs
Office Manager
Mid-Western County Council
PO Box 138

Mudgee NSW 2850

Ph 02 6372 1300

Fx 02 6372 6348

Cr Bill Suttor

Deputy Chairman
Mid-Western County Council
PO Box 138

Mudgee NSW 2850

Ph 02 6372 1300

Fx 02 6372 6348

Cr David Taylor
Councillor

Weddin Shire Council

PO Box 125

Grenfell NSW 2810

Ph 02 6343 1212

Fx 02 6343 1203

Mr Brian Teare

Resource Co-ordinator
Maitland City Council

PO Box 220

Maitland NSW 2323

Ph 02 49349612

Fx 02 4934 9633

Mr Darren Thomas

Sales Representative
Monsanto

PO Box 67, Orana Mall
Dubbo NSW 2830

Ph 02 68872729

Fx 02 6887 2729

Mr Wade Thompson
Weeds Officer
Castlereagh Macquarie County
Council

PO Box 31

Walgett NSW 2835

Ph 02 6828 1399

Fx 02 6828 1608

Mr Bob Thurling
Noxious Weeds Inspector
Wagga Wagga City Council
PO Box 20

Wagga Wagga NSW 2650
Ph 02 6923 5397

Fx 02 6923 5396

Mr Gordon Thurston
Weeds Officer
Castlereagh Macquarie County
Council

PO Box 31

Walgett NSW 2836

Ph 02 6828 1399

Fx 02 6828 1608

Mr Gordon Tink

Field Sales Manager
DowElanco Australia Limited
Locked Bag No 502 PO
Frenchs Forest NSW 2086
Ph 02 9776 3400

Fx 02 9776 3435

Mr Norm Townsend
Chief Weeds Officer
Cabonne Council

PO Box 17

Molong NSW 2866
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Ph 02 6366 8303

Fx 02 6366 8799

Mr Bob Trounce

Weeds Agronomist
NSW Agriculture
Locked Bag 21

Orange NSW 2800

Ph 02 63913156

Fx 02 6391 3208

Mr Mark

Weeds Inspector
Gloucester Shire Council
PO Box 11

Gloucester NSW 2422
Ph 02 6558 1601

Fx 02 6558 2343

Mr lan Turnbull
Horticulturist

Moree Plains Shire Council
PO Box 420

Moree NSW 2400

Ph 02 67529534

Fx 02 6752 2425

Mr lan Tye

Chief Noxious Weeds Inspector
Maclean Shire Council
PO Box 171

Maclean NSW 2463

Ph 02 6645 2555

Fx 02 6645 3552

Mr John Unwin

Weeds Officer
Castlereagh Macquarie County
Council

PO Box 31

Walgett NSW 2834

Ph 02 6828 1399

Fx 02 6828 1608

Mr Mike Urquhart
General Manager
Central Northern County Council
PO Box 155

Quirindi NSW 2343

Ph 02 6746 1755

Fx 02 6746 3255

Ms Birgitte Verbeek
Technical Officer

NSW Agriculture

Private Mail Bag

Wagga Wagga NSW 2650
Ph 02 6938 1911

Fx 02 6938 1809

Mr Guy Walker

Field Assistant

Rural Lands Protection Board
126 Taylor Street

Armidale NSW 2350

Ph 02 6772 2366

Fx 02 6772 7274

Mr Robbie Waller

Noxious Weeds Inspector

Far North Coast County Council
PO Box 238

Casino NSW 2470

Ph 02 6662 2396

Fx 02 6662 5511

Mr Pat Walmsley

Noxious Plants inspector
Sth. Slopes Noxious Plants
Authority

PO Box 3

Boorowa NSW 2586

Ph 02 63853189

Fx 02 63853562

Clr David Wass

Chairman CMCC
Castlereagh Macquarie County
Council

3 Buckley Drive
Coonamble NSW 2829

Ph 02 6828 1399

Fx 02 6828 1608

Mr Kevin Waters

Manager Noxious Weed Control
New England Tablelands N.P. C
C

PO Box 881

Armidale NSW 2350

Ph 02 6771 1700

Fx 02 6771 1893

Mr Ned Webber

Noxious Weed Inspector
Greater Taree City Council
PO Box 482

Taree NSW 2430

Ph 02 6591 3272

Fx 02 6591 3311

Mr Glenn Weland

PO Box 36

Ungarie NSW 2669

Ph 02 6975 9093

Fx

Mr Alan Westendorf
Weed Control Operator
Orange City Council

PO Box 35

Orange NSW 2800

Ph 02 63615111

Fx 02 6361 5199

Mr Noel Whittem

Reserves Management Officer,
Nowra

Dept of Land & Water
Conservation

PO Box 2146

Orange NSW 2800

Ph 02 6360 8293

Fx 02 6362 3896

Mr Mark Williams
Noxious Weeds Supervisor
Blue Mountains City Council
PO Box 189

Katoomba NSW 2780
Ph 02 4782 0539

Fx 02 4782 0589

Mr Ian Wilson

Chief Weeds Officer
North West Weeds County
Council

PO Box 93

Warialda NSW 2402

Ph 02 6729 1016

Fx 02 6729 1400

Ms Anita Winders
Design Engineer

Cobar Shire Council

PO Box 223

Cobar NSW 2835

Ph 02 6836 2005

Fx 02 6836 3574

Mr Tim Woodbum
Senior Research Scientist
CSIRO

GPO Box 1700
Canberra ACT 2601

Ph 06 246 4360

Fx 06 246 4000

Mr Kevin Woods
Noxious Weeds Officer
Carrathool Shire Council
PO Box 12

Goolgowi NSW 2652

Ph 02 6965 1306

Fx 02 6965 1379

Cr Len Woods
NWAC

Shires Association
Kylee

Niangala NSW 2354

Ph 02 6769 2251

Fx 02 6769 2237

Mr Neville Woods
Noxious Plants Inspector
Sth. Slopes Noxious Plants
Authority

PO Box 3

Boorowa NSW 2586

Ph 02 63853189

Fx 02 6385 3562

Mr Errol Woods

Noxious Weeds Inspector
Ulmarra Shire Council
PO Box 13

Ulmarra NSW 2462

Ph 02 6644 5303

Fx 02 6644 5366

Mr Margot Woolaston
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