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Key findings and recommendations 
This review was undertaken in two stages. Stage 1 reviewed the Skeleton Weed 
Program and the global situation on skeleton weed. Stage 2 involved targeted 
stakeholder consultation to build on the information identified through Stage 1 and 
identify perceptions and attitudes amongst the Western Australian grain/seed/hay 
industry with regard to the Skeleton Weed Program (the program). The results of 
these two processes were used to formulate the key findings and recommendations 
by the Review Panel to assist the Grains, Seeds and Hay Industry Funding Scheme 
(IFS) Management Committee in its decision-making. 

 

Key Findings 

1. Skeleton weed continues to expand slowly in terms of the number of 
properties infested and area occupied in the wheatbelt of Western Australia 
(WA). Under the current management regime the cumulative number of 
properties since 1990 shows a doubling approximately every 14-15 years. 
The number of properties being released from quarantine has been 
approximately half the number of new finds on an annual basis. 

2. The total number of hectares infested by skeleton weed does however remain 
low, and generally well below levels that can affect crop production on 
affected farms. There are some farms in the Yilgarn and Narembeen shires 
where higher densities are found and broad acre spraying during winter is 
justified. The release of properties from quarantine provides clear evidence 
that individual farms can reduce their levels back to zero and prevent further 
spread. 

3. Modelling for a recent Benefit-Cost Analysis predicts that, in the absence of 
the control program, an area of up to 265,000 hectares (ha) may be infested 
The current infested area of 5260 ha, after 55 years of searching and active 
management, strongly supports the view that skeleton weed remains 
contained in the WA wheatbelt. The prevention of flowering and seeding of 
known infestations can be likened to the 14-day isolation (quarantine) 
measures for known COVID-19 infected people. The tally of new finds of 
skeleton weed each year is evidence of a low level of ‘community spread’ 
from unknown sources (i.e. from areas not searched within and beyond the 
wheatbelt). 

4. Budget allocations by the program are clearly aimed at activities to contain 
and eradicate skeleton weed at a property level. Despite recommendations in 
previous reviews for increased expenditure on research and development, 
there is little evidence that this has occurred. Similarly, the ‘awareness and 
education’ budget is small, and there is evidence from some sources that 
younger and new entrants to grain farming are poorly informed about skeleton 
weed and why the program exists. 

5. In eastern Australia skeleton weed is a weed of great concern in lupin crop, 
given the current lack of control options. 
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6. Targeted stakeholder consultation showed that significant differences of 
opinion exist amongst the farming community as to the value of the program 
to the industry and therefore a need to continue the program. Some grower 
organisations were of the opinion that no IFS contributions should be devoted 
to a Skeleton Weed Program. Other organisations remain of the firm opinion 
that the Program is keeping the weed well-contained, to the advantage of the 
WA industry as a whole, and should be maintained. 

7. The majority of stakeholders clearly identified awareness-raising and research 
and development as suitable areas for industry investment. 

8. No stakeholder groups would like to see an increase in the IFS contribution 
rate. Some organisations would prefer grower contributions to be allocated to 
other declared pests or future pest threats as they arise. 

9. The skeleton weed database has accumulated important data over many 
years and is likely to be one of the world’s best examples of long-term 
tracking of an invasive plant species under active management. 

10. There are a number of intangible benefits that accrue to industry and the local 
communities through the Skeleton Weed Program. These include the 
development of skills around Local Action Groups (LAGs), which can be used 
to enhance active surveillance of pests and diseases (in addition to skeleton 
weed). LAGs also have structures in place to coordinate the implementation 
of rapid response strategies and communications for biosecurity threats. The 
strong suppression of skeleton weed in the wheatbelt has almost completely 
removed the need for the Department of Biodiversity, Conservation and 
Attractions (DBCA) and local councils to control Skeleton weed in native 
vegetation and public amenity areas. The support provided to LAGs has also 
resulted in funds flowing to rural communities, some of which have been hard-
hit by low rainfall in recent years.  

Conclusions 

1. The long-running Skeleton Weed Program has significantly suppressed the 
spread of skeleton weed by keeping it in the early stage of the invasion curve. 
This is akin to the ‘flattening the curve’ concept currently discussed in regard 
to COVID-19. 

2. Stopping the program suddenly, and therefore removing oversight of the 
suppression measures (preventing flowering and seeding) of known 
infestations, without farmers committing to controlling every new find on their 
properties, could be likened to ‘taking the foot off the brake’. This would likely 
result in the weed spreading more rapidly, invading many more properties and 
infesting a very much larger area than at present.  

3. Any decision to change the program should be taken only after a strategic 
analysis to clearly identify the economic, social and environmental 
consequences of such a change.  
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4. It will be necessary to have new knowledge on current and alternative 
herbicides and/or non-chemical weed control, as well as surveillance 
technologies, in order to ensure an efficient and cost-effective program. New 
surveillance technologies to identify new infestations will be critical to finding 
plants before infestations spread seeds widely. A greater portion of the 
program budget should therefore be allocated to research and development. 

5. The program team, consisting of a) LAGs undertaking search, control and 
community coordination; b) contracted search teams; and c) Department of 
Primary Industries and Regional Development officers undertaking 
compliance, searching and governance, have been instrumental in 
maintaining the suppression of skeleton weed in recent years. 

6. Skeleton weed presents a particular risk to the lupin industry. With large areas 
of lupins grown in WA, the co-suitability of soil types for both species, the high 
levels of competition between skeleton weed and lupins and the lack of 
appropriate herbicides to control the weed in lupin crops, the production risk 
of skeleton weed to lupins is greatest of the major crops grown in WA. 

7. Awareness-raising about skeleton weed and its potential impact on production 
is necessary to address the diverse industry opinions regarding the value of 
the Skeleton Weed Program to the industry. A greater portion of the program 
budget should be allocated toward these types of activities. 

8. The exceptional data contained within the skeleton weed database should be 
analysed to fully document the invasion by this weed. Such analyses will help 
identify ways to target expenditure to better contain skeleton weed, including 
property-level eradication. It may also provide learnings on how best to deal 
with future invasions of pests into the grain industry in WA. 

9. LAGs are integral to skeleton weed control in WA. They also have the 
potential to provide various other positive outcomes in terms of the biosecurity 
of the grain/seed/hay industry. However, the reliance on a small number of 
people driving each LAG presents a risk and succession plans must be 
considered.  

10. With skeleton weed being confined to such a small area of the wheatbelt, 
herbicide use to control the weed in crops is minimal. This reduced use, 
particularly of clopyralid (Lontrel), is likely to have substantially delayed the 
development of skeleton weed tolerance/resistance to the herbicide.  

Recommendations 

1. A Skeleton Weed Program that facilitates skeleton weed containment and 
property-level eradication should continue whilst a comprehensive review and 
analyses are undertaken, and critical research and development identified 
and assessed. The cost of the program should be maintained at a level 
consistent with the income generated at the current IFS contribution rate. 

2. The Grains IFS Management Committee should commit to a well-constructed 
awareness-raising program prior to undertaking broad stakeholder 
consultation as the final as part of this Review. Information from this review 
report should form an important part of the communications. 
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3. Within a 2 year period the Grains IFS Management Committee should 
commission and fund a detailed and comprehensive review of the Skeleton 
Weed Program that investigates the biological, economic, social and 
environmental impacts of both the weed and the program. The review should 
identify whether removal, reduction or broadening of the program is in the 
best interests of growers and the critical decision processes needed to 
achieve any change. 

4. The Grains IFS should increase funding to research and development on 
skeleton weed and establish a scientific advisory group to provide strategic 
advice on research/development investment in regard to skeleton weed 
control, surveillance and database analysis. 
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Background 

Skeleton weed in Western Australia 

Skeleton weed (Chondrilla juncea L.) is a weed of pastures, crops and the natural 
environment. It is reported to reduce grain crop yields by competing for moisture and 
nutrients, primarily due to its deep perennial root system. It is also reported to 
interfere with harvesting because of its wiry, green stems. 

In WA skeleton weed is a declared pest under the Biosecurity and Agriculture 
Management Act 2007. This means that landholders are required to report and 
control the weed on their property. In the Shires of Yilgarn and Narembeen skeleton 
weed is a category 3 declared pest, meaning that eradicating the weed from the area 
is not feasible but management actions are necessary to contain its spread. In all 
other shires, skeleton weed is a category 2 declared pest. This categorisation 
indicates that the weed can be eradicated from these areas. 

History of the Skeleton Weed Program 

An active eradication program for skeleton began in 1974, following the discovery of 
infestations with a combined area of approximately 100 hectares in the Shire of 
Narembeen (Dodd 1987). Before this time, a small number of infestations were 
scattered across the wheatbelt. The eradication program was funded by growers 
through levies enabled by legislation (Skeleton Weed (Eradication Fund) Act 1974). 

In 1993/94, a taskforce was appointed by the Minister for Primary Industry to review 
the effectiveness of and support for the skeleton weed eradication program. This 
was prompted by the ongoing spread of skeleton weed into the south-west, despite 
the eradication program. Benefit-cost analyses undertaken at that time identified a 
benefit-cost ratio of the eradication program of 5.2-9.5:1, with an internal rate of 
return of between 20-24%, indicating value for investing in an eradication program. 
The taskforce identified a number of operational changes that, it is assumed, would 
improve the effectiveness of the eradication program. 

In 1999/2000, an independent scientific review of WA’s skeleton weed eradication 
program was coordinated by the Cooperative Research Centre for Weed 
Management Systems. That review expressed doubts (on biological grounds) that 
the program could achieve state-wide eradication of the weed. The major risks to the 
program’s success were ‘the continuing increase in the total area/number of 
properties infested and the lack of knowledge as to the real prevalence of the weed’ 
(WA Department of Agriculture et al. 2002, p.1). The review also noted that a ‘break-
even’ point for the program needed to be identified, given the moderate benefit-cost 
ratio. It also highlighted that stakeholders needed to better understand what could be 
achieved for any given investment.  

After consulting with the industry, it was agreed that the program would continue with 
a further review after two years. During those two years, increased surveillance for 
the weed was undertaken to help better estimate the true extent of the distribution of 
skeleton weed in WA. During this time the total area known to be infested doubled. 

The next review was undertaken in 2002 against a background of ‘considerable 
concern that the eradication program was failing in its fundamental objective of state-
wide eradication’ and ‘calls from the grains industry for sweeping changes’ (WA 
Department of Agriculture et al. 2002, p.1). The purpose for the 2002 review was to 
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determine whether grain growers were receiving value for their investment, and to 
consider any changes necessary into the future. The 2002 review found that the 
program had delayed the spread of skeleton weed but that it was now too widely 
established to be eradicated from WA cost-effectively. Some key points identified 
through the 2002 review were: 

 Skeleton weed is most appropriately managed by individual landholders as 
part of normal farm business. This is predominately because of the 
advancements in general farming practices and herbicide options compared 
to when the weed was first detected in Australia. 

 The program should focus on control/containment by individual landholders – 
phasing out the eradication program (and grower levy) over a three-year 
period. 

 There is a misplaced fear of skeleton weed, largely created by the historical 
and sustained publicity campaign. 

 Growers should be involved in decision-making relevant to the future 
management of skeleton weed. 

It was suggested that the weed would be best controlled as part of normal farm 
business. The Minister of the day did not accept all of the recommendations made 
through the review and opted for the program to continue, with modifications. The 
modified program included: 

 The formation of a new grower-based Skeleton Weed Committee to facilitate 
better engagement of growers in the policy decision process and program 
implementation 

 Enhanced communications/extension to better encourage farmers to search 
for and report skeleton weed. This included communication/extension relating 
to skeleton weed identification and control methods, as well as facilitating 
local action groups 

 Research/trialling of more cost-effective surveillance methods for identifying 
new infestations and control techniques 

 Abandoning the objective of state-wide eradication.  

The last comprehensive review of the skeleton weed program was undertaken in 
2008 to critically assess whether the program was the most cost-effective way to 
control the spread of skeleton weed and, therefore, minimise its impact on WA 
grain/seed enterprises (DAFWA et al. 2008). 

Similar to the 2002 review, the 2008 review identified that grower management of the 
weed would be the most cost-effective option and recommended that the program 
wind down over a three-year period. The review accepted that eradication of the 
weed from WA was impossible and highlighted that the level of expenditure (at that 
time, $4 million) was out of proportion when the gamut of weeds impacting upon 
cropping systems was considered. Furthermore, the review noted the scientific 
literature and WA-based research that demonstrated the availability of effective 
control measures for skeleton weed in grain production systems.  

Despite these recommendations, the Skeleton Weed Program continued. An 
important change to the program, following the 2008 review, was establishing a 
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surveillance program to properly delimit the true extent of skeleton weed infestations 
across the wheatbelt (State Skeleton Weed Committee et al. 2009); however, it 
seems that this delimitation surveillance was not fully executed. 

The recommendations from the 1994, 2002 and 2008 reviews of the skeleton weed 
program are included in full in Appendices 1-3. 

Grains, Seeds and Hay Industry Funding Scheme 

The Grains, Seeds and Hay Industry Funding Scheme (IFS) was introduced in June 
2010 to address pest and disease threats relevant to the WA grains, seeds and hay 
industries. The Scheme was established under the Biosecurity and Agriculture 
Management Act 2007 to enable growers to identify the pest and disease priorities at 
a whole-of-industry level and raise funds, through grower contributions, for activities 
to address these priorities. 

The grower’s IFS contributions replace the contribution traditionally paid to the 
Skeleton Weed Eradication Fund. The legislation that authorised the skeleton weed 
levy was repealed when the IFS regulations came into effect, and the money held in 
the Eradication Fund was transferred to the IFS. It must be highlighted that the 
money held in the IFS Account can be used for any pest/disease specified under the 
IFS regulations. Skeleton weed and three-horned bedstraw are the only specified 
pests at present.  

The Grains, Seeds and Hay IFS has been funding the Skeleton Weed Program since 
that time. 

The current Skeleton Weed Program 

The aim of the IFS-funded Skeleton Weed Program (the program) is to ‘prevent 
seed-set and movement of skeleton weed and, where feasible, to eradicate it from 
properties’ and, therefore, ‘protect the profitability of grain growers’. Five key areas of 
activity are undertaken to help deliver the program aim: 

1. Surveillance to detect skeleton weed plants and reporting of finds (or suspect 
finds) 

2. Treatments to prevent seed set and/or destroy plants 
3. Communication/extension to i) raise awareness of skeleton weed within the 

general farming population; and ii) increase the understanding of affected 
landholders with regard to skeleton weed and its management 

4. Research to i) ensure best practice control methods; and ii) improve 
surveillance/detection methods 

5. Audit/compliance to ensure program/legislated requirements are met by 
affected landholders. 

The program logic of the current Skeleton Weed Program is shown at Figure 1. The 
costs of the Program over the past five years is at Table 1. 
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Figure 1. Logic model for the Skeleton Weed Program (blue boxes denote 
Department of Primary Industries and Regional Development (DPIRD) activities, 
green boxes denote Local Action Group (LAG) activities, pink boxes denote direct 
support provided to landholders/LAGs through the program)  
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Table 1. Cost of the Skeleton Weed Program since 2015/16 

Activity 2015/16 2016/17 2017/18 2018/19 
2019/20 
(budget) 

Program support activities 

Program 
operations, 
coordination, 
audit, 
compliance 

995,000 896,000 775,000 913,000 1,370,6571 

Education 
and 
awareness 

40,000 32,000 34,000 40,000 20,000 

Targeted 
surveillance 

380,0002 200,000 150,000 150,000 120,0003 

Field 
research 

35,000 35,000 45,000 26,000 30,000 

Direct landholder support 

Local action 
group 

650,000 650,000 740,000 760,000 980,000 

Landholder 
searching 
subsidies 

1,070,000 1,185,000 1,176,000 2,003,000 2,479,000 

Infested 
property 
support 
activities 

110,000 110,000 160,000 174,000  

Winter 
spraying 

100,0004 130,0004 64,000 145,000 175,000 

Total 3,380,000 3,384,000 3,450,000 4,211,000 5,1746,657 

1 Includes costs for DPIRD to undertake targeted surveillance and provide support to infested 
properties 

2 Includes costs to undertake surveillance in the metro area (which is actually cost-recovered) and 
respond to new finds 

3 Only includes Unmanned Aerial Vehicle (UAV) surveillance 
4 Includes chemical purchases, which are covered under LAGs in subsequent years 

 

  



Page 13 of 49 

The review 
The Grains, Seeds and Hay IFS Management Committee (the Committee) 
commissioned this review to gain insight to the effectiveness, efficiency and 
appropriateness of the Skeleton Weed Program. This is to help the Committee make 
informed decisions on the level of industry investment toward skeleton weed.  

The review was prompted by debate within industry around whether the program 
provides value for industry investment. Industry feedback has also suggested that 
the program requires modernising, with a perception that the program has been 
‘doing the same thing for the last 40 years’. 

The review is divided into two parts – Stage 1 and Stage 2. Stage 1 involved a 
comprehensive review of the literature and simple analysis of the skeleton weed 
database. This was augmented by benefit-cost analyses and targeted one-on-one 
discussions with key informants. Stage 2 involved consultation with key stakeholder 
organisations to build on the findings of Stage 1 and identify perceptions and 
attitudes amongst the WA grain/seed/hay industry with regard to the Skeleton Weed 
Program. 

Stage 1 was undertaken and substantially documented by Dr David Bowran, with 
assistance from Ms Rebecca Heath. Dr Jonathon Dodd and Mr John Moore provided 
feedback to Stage 1 findings and conclusions. 

Stage 2 was coordinated by Dr David Bowran, with assistance from Ms Rebecca 
Heath. Dr Jonathon Dodd, Mr Michael Lamond and Mr Rohan Day inputted to the 
discussion and analysis of data of data collected via the stakeholder consultation, 
including participating in semi-structured interviews. 

The Skeleton Weed Review Panel (Dr Bowran (Chair), Dr Dodd and Mr Lamond) 
was tasked with discussing and assessing all the data collected via Stage 1 and 
Stage 2 in order to develop recommendations for the Grains, Seeds and Hay IFS 
Management Committee. 

This report presents the full findings from both Stage 1 and Stage 2 of the review, 
including the key findings and recommendations from the Skeleton Weed Review 
Panel. 

The review Terms of Reference are provided at Appendices 4-5.  

Key evaluation questions 

The Grains, Seeds and Hay IFS Management Committee identified the following key 
evaluation questions to guide the collection of data. 

Effectiveness: 

To what extent has the Program met its objective to ‘prevent seed set and movement 
of skeleton weed and eradicate it from properties (where possible)’? 

 What is the extent of skeleton weed infestation in Western Australia over 
time? 

 What has helped or hindered meeting the objective? Why? 
 What were the unintended outcomes (positive and negative)? 
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Efficiency: 

To what extent does the Program represent value for industry investment? 

 What is the ratio of costs to benefits for the Program as a whole? 
 What aspects of the program provide value for industry investment / do not 

provide value for industry investment? (level of resource applied to each 
aspect and outcomes achieved) 

Appropriateness: 

Is the Program the best use of industry resources? / To what extent does the 
Program address an identified need? / Does the Program represent a legitimate role 
for industry investment? 

 To what extent is the Program benefiting the WA grain/seed/hay industry as a 
whole? How? 

 How might skeleton weed affect the WA grain/seed/hay industry in the 
absence of a coordinated program? 

 What is the impact of other declared pests on the WA grain/seed/hay industry 
compared to skeleton weed? 
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Skeleton Weed Program Review – Stage 1 
Prepared by Dr David Bowran and Ms Rebecca Heath for the Grains, 
Seeds and Hay Industry Funding Scheme Management Committee 

Executive Summary 

 Evidence from past and the present review indicates that skeleton weed cannot 
be eradicated from Western Australia (but with a concentrated and coordinated 
effort, individual landholders can eradicate the weed from their own property), but 
that long-term containment remains feasible. The program has been extremely 
successful in achieving these outcomes despite the gradual increase in skeleton 
weed infested properties in WA and the slow increase in distribution. Since 1990, 
the increase in skeleton weed suggests the rate of infestation is doubling every 
14-15 years. 

 There is a high and ever-present likelihood of new infestations on WA farms 
caused by incursions from both within and outside the State. Infested properties 
and environmental areas both inside and outside the State Barrier Fence where 
skeleton weed flowers and sets seed before any level of control is carried out 
continue to present a risk for weed spread. 

 The biology of skeleton weed (e.g. wind-borne seeds, prolific seed production, 
reproduction from root fragments, ability to survive harsh summer conditions, 
apomictic species, lack of biocontrol of the main forms of the weed found in WA) 
make it a difficult weed to contain. However, modern farming techniques and 
chemicals are available that appear to mitigate the risks. 

 The Skeleton Weed Program has consistently shown positive benefit-cost 
analyses since 1994; however, in 2019/20, with greater program costs, it is close 
to a breakeven point. Positive personal income benefits accrue to all growers 
(including those who have chosen to opt out from making IFS contributions) 
through either reduced spraying costs for those who don’t have the weed, and/or 
through subsidies for searching and spraying for those who have the weed. 

 The current search area (401,000 ha) is well below the 1.8 million hectares 
deemed necessary in 2002 to understand the full extent of the presence of 
skeleton weed in WA. Unless every farmer undertakes a thorough search during 
the critical period, many plants are likely not seen until patches are present.  

 Research into the management of skeleton weed has been recommended in 
nearly all reviews since 1994 in one form or another, yet investment in this space 
remains a major deficiency of the program. A strategic research component to 
the program is required. The Committee should investigate placing research 
projects outside DPIRD given the serious decline in professional capacity within 
that organisation to conduct research into weeds. 

 It is recommended that a major economic, social, biological and environmental 
impact assessment of both the weed and the consequences for the future of the 
program be undertaken in light of the current benefit-cost analysis reaching a 
breakeven point. This requires a wider review than in the previous or the current 
review due to the changing impact of skeleton weed globally, a change in the 
dynamic of farming communities in WA (age, farm size, corporate farms) and the 
changes in policy and funding in government and industry to agriculture and 
biosecurity.   
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Method – data collection and analysis 
Four key activities were undertaken to collect appropriate data to inform the review: 

1. A comprehensive review of the state, national and international literature, 
including program documents. The purpose of the literature review was to 
identify the current knowledge and understanding of skeleton weed and the 
Skeleton Weed Program, consistent with the key evaluation questions. 

2. Targeted one-on-one discussions with key informants. These discussions 
enabled greater insight to varying perspectives, consistent with the key 
evaluation questions. 

3. Benefit-cost analyses (BCAs) were undertaken by Dr David Cook (DPIRD) to 
address the ‘efficiency’ key evaluation questions – that is, value of the current 
Skeleton Weed Program to the WA grains industry. 

4. Interrogation of the skeleton weed database, which holds quantitative data 
pertaining to the program’s key performance indicators collected since 
1990/91. 

Targeted one-on-one discussions were held with: 

 Key program staff, notably the DPIRD Program Manager (Mr Martin Atwell) 
and Senior Compliance Inspector (Mr Paul Manera) 

 Key DPIRD staff with research/technical expertise in skeleton weed (Mr 
Andrew Reeves, Mr John Moore, Mr Rod Randall) 

 Search contractors (G&S Carr Crop Spraying), including a site visit at 
Doodenanning to observe the search process in action 

 Mr Ed Boxall (Sensorum) 
 Dr Jon Dodd (ex-departmental biologist who undertook extensive skeleton 

weed research in the 1980s); and 
 Mr John Peirce (ex-departmental researcher who undertook extensive work 

on skeleton weed control) 
 A small number of farmers that have had history with skeleton weed and 

those with no history. 

Comments from the people interviewed provided critical observations and insights to 
the progression of skeleton weed over time and where the weed might end up in the 
future. 

All the data were critically analysed to address the key evaluation questions.  

Findings 

Appropriateness 

Scenarios were used to assess the appropriateness of the Skeleton Weed Program. 
Table 2 summarises and compares the current program and five other scenarios that 
conceivably might occur. The potential consequences of each scenario are 
documented. 
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Table 2. Scenarios for the Skeleton Weed Program and consequences 

Scenario Change Consequence to grain growers Other consequences 

1 No change 
(i.e. current 
program) 

 Growers pay IFS contributions of 25c/t (grain/seed) and 
12.5c/t (hay) to ensure skeleton weed (SW) is contained 
and does not spread across the grain belt. Positive BCA 
at 1.8 for the average program budget (past 5 years). 

 Grain growers without SW receive benefits (yield, 
nitrogen, ease of harvest, dockage) from not having SW. 
Particularly beneficial for lupin crops, which are highly 
sensitive to SW competition. 

 For most grain farms in WA there is a reduced cost of at 
least $6/ha for not having to apply Lontrel and other 
herbicides and undertake surveillance annually. This 
allows investment in other parts of the production 
system. 

 Organic/biodynamic landholders are well-protected from 
impacts of SW  

 On-farm summer searching is subsidised by the IFS, 
reducing out-of-pocket expenses for affected growers. 

 DPIRD maintains compliance expertise and undertakes 
this role for SW. 

 Funding to LAGS plays critical role in keeping SW 
contained in key shires. 

 SW remains at very low levels with just over 2800 x 0.16 
hectare squares on ~900 properties. Slow increase in 
number farms affected, particularly in the absence of 
biocontrol; however, many farms eradicate SW. Very 
few infestations outside the grain belt. 

 Individual plants with potential resistance to Lontrel do 
not set seed. 

 

 Horticulture enterprises/industry, the 
natural environment (i.e. State Government 
via Department of Biodiversity, 
Conservation and Attractions) and local 
government have almost no cost to control 
SW. 

 Eradication outside grain belt responsibility 
of landholders, with DPIRD undertaking the 
work for a fee (fee-for-service) in some 
cases. 

 Search and control on eastern rail route 
funded by Brookfield Rail. 

 Funding to LAGs results in jobs in rural 
areas where LAGs are located and boosts 
community participation/awareness of 
skeleton weed. 

 Funding to contractors results in jobs in 
rural areas. 
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Scenario Change Consequence to grain growers Other consequences 

2 Invest more in 
research and 
development 
(R&D) through 
increased IFS 
contribution 
rate 

 As above but growers pay 30c/t of grain and 15c/t for 
hay. 

 Additional funds collected are invested in R&D on 
biocontrol, herbicides, non-chemical control methods, 
surveillance technologies, analysis of control program 
and biology of WA biotypes. Alternatively, if no increase 
in IFS contribution then re-distribute current funds to 
better undertake R&D. Requires detailed analysis of 
program effectiveness and efficiency. 

 Potential for more effective and efficient control and 
surveillance, which may facilitate a reduced program 
budget without compromising outcomes. 

 As above 

 

Notes: 

 Limiting the duration of the additional 
funding may be needed. 

3 No IFS-
funding for 
SW and SW 
declared as a 
C2 pest 

 Growers pay no IFS contribution towards SW 
eradication. 

 Requirement for growers to search, report and control 
remains but affected growers no longer receive 
subsidies for searching or control. Increased costs to 
affected growers. 

 Drones/UAV/WeedSeeker become key to low-cost 
search options for growers. 

 SW would be expected to increase in the absence of 
any biocontrol measures but at a slow rate. 

 Over time more farms would require Lontrel/other 
herbicides to keep the weed contained. 

 When SW develops resistance to Lontrel/2,4-D then its 
spread may be more rapid and a wider range of 
herbicides needed. 

 LAGs convert to recognised biosecurity groups (RBG) 
and growers pay ‘declared pest rates’ (and access 
matching government funds) to address SW in the RBG 
area. 

 DPIRD has enhanced compliance role and 
increases trained staff. 

 SW may become larger problem outside 
grain belt if increased seed rain leaves the 
grain belt – horticulture, the natural 
environment (DBCA) and local government 
have increasing costs to control SW. 

 With higher prevalence of SW in pastures, 
summer grazing is advantaged albeit at low 
levels. 

 Eradication outside grain belt may be 
reduced. 

 Search and control on eastern rail route 
may be discontinued (although there would 
be a requirement for this to occur under the 
Act). 

 No funding to LAGs and contractors results 
in jobs losses in rural communities unless 
LAGs convert to RBGs and access state 
and/or federal government funding. 
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Scenario Change Consequence to grain growers Other consequences 

4 Small IFS 
contribution 
for SW R&D 

 As for above but growers pay a reduced contribution. 
 Contributions used to invest in biocontrol agent search 

including DNA/AFLP polymorphism identification of WA 
biotypes to target centre of origin for biocontrol agents 
(CSIRO), new herbicide research (SARDI), non-
chemical weed control research (University). 

 In the mid-long terms, potential for more effective and 
efficient SW control, which may reduce likelihood of 
resistance and facilitate slow rate of spread. 

 As above. 

5 Small IFS 
contribution 
for SW, 
successful 
biocontrol 
agent by Year 
10, C3 status 
SW for 10 
years 

 As above, and 
 Biocontrol agent for broad leaf form provides at least 

90% control but is generally ineffective in eastern 
Australia with current agents, and SW can still be found 
at high densities in some areas of the ES on sandy 
surfaced soils and requires herbicides for management 

 SW may expand in area until biocontrol available (i.e. 10 
years). For a biocontrol agent to be self-sustaining the 
SW population would need to be much larger than the 
current infestation. Implies the population would need to 
‘blow-out’ for this to occur or develop high density SW 
reservoirs for biocontrol agents to thrive. 

 As above 
 If successful, biocontrol would make 

significant contribution to reducing problem 
in horticulture, environment and local 
government 

6 No IFS 
funding for 
SW, no 
biocontrol and 
no declaration 
of SW, no role 
for RBGs. 

 If the consequences of the introduction of SW to the US, 
Argentina and South Africa (all with no or limited 
biocontrol efficacy) are indicative of the potential for SW 
to spread, then SW may become very widespread and 
under some circumstance require significant spraying on 
to reduce crop competition and harvest effects. 

 Lupin growing soils may be most at risk, and the weed 
would stretch from Esperance to Geraldton. 

 Organic/bio-dynamic landholders may struggle to grow 
grains profitably under this scenario. 

 SW becomes much more common in 
horticulture, natural environment, forestry 
on sands and for local government areas. 

 Even low density stands in carrots, 
potatoes and grapes would interfere with 
mechanical harvesting. 

 The inability to use many low cost 
herbicides in these situations (crop 
sensitivity) will increase the cost of 
management to the sector.  
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Key evaluation question: To what extent does the program address an 
identified need? 

To what extent is the program benefiting the WA grain/seed/hay industry as a 
whole? How? 

The current program (Scenario 1) delivers considerable personal income benefit to 
growers who don’t have to control skeleton weed. At a yield of two tonne/ha, the IFS 
contribution of 50 cents/ha would be offset against a potential cost of at least $6/ha 
to maintain clean cereal or canola crops – that is, a 12 to 1 return on investment. In 
eastern Australia many growers with skeleton weed apply Lontrel as a routine 
practice in cereals or canola, most probably as an ‘insurance policy’ against the 
potential damage the weed can do. 

The absence of skeleton weed from the majority of grain producing paddocks in WA 
ensures no crop competition from this weed, and probably increases grain protein, 
while maintaining ease of harvest through absence of machinery choking by the 
green skeleton weed stems (impacts that are well-documented in the literature). 
Further, there are limits to the amount of skeleton weed seed allowed in grain before 
dockage occurs; however, good data on how commonly this occurs in the eastern 
States is hard to come by.  

Considerable data were collected under high-density skeleton weed situations in the 
eastern States prior to the release of the biocontrol agents, but there are limited data 
available on the effects of low skeleton weed densities on crop yield or protein. This 
means it is difficult to calculate an economic threshold for spraying skeleton weed in 
crop. In barley with a price of $300/tonne, the breakeven yield increase appears to 
be achieved at skeleton weed densities of about five plants per square metre (Peirce 
et al., 2008); however, this research was undertaken in South Australia and has not 
been validated for WA. Lupins are much more sensitive to skeleton weed (and 
Lontrel) than cereals (Peirce et al., 2008), while data for canola, field peas and 
chickpeas is non-existent. 

How might skeleton weed affect the WA grain/seed/hay industry in the absence of a 
coordinated program?  

There are four scenarios (Scenarios 3, 4, 5 and 6) presented in Table 2 that might be 
envisaged should there be a substantial reduction in IFS funding to address skeleton 
weed or no coordinated program. Two of these scenarios (Scenario 6 and 3) 
highlight situations that might impose greater industry costs.  

The first of these (Scenario 6) sees removal of all industry funding and removal of 
the C2/C3 declaration status. Under this scenario, if the weed is to remain contained, 
all landholders would need to continue to manage the weed as if it were a C2 
species (that is, prevent seed set and eradicate the weed from individual properties). 
However, DPIRD would have no compliance role and may be disinclined to 
contribute the same level of resources in the absence of industry support.  

Under this scenario we might expect to see a much greater area of skeleton weed in 
WA and a wide range of management responses – from growers/managers 
prepared to treat paddocks or at-risk situations at quite low densities, through to 
some allowing skeleton weed to build up to what is perceived as economic threshold 
populations (at which stage seed dispersal to adjacent paddocks/properties has 
already occurred).  
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While there is considerable evidence that skeleton weed has become a substantially 
lesser problem in eastern Australia over the last 20 years, this appears to be due to 
a combination of biological control, a large swing to no-till cropping and widespread 
use of Lontrel and Lontrel mixtures in cereals and canola. Other factors which 
contribute to this reduction in skeleton weed are the greater frequency of drought 
and a, in general, greater use of livestock across most farms. There remain 
situations in the eastern States where skeleton weed can be found at moderate 
densities, and these appear to occur when farmers implement less stringent 
herbicide controls and in degraded pasture. The lack of useful biocontrol agents for 
WA skeleton weed biotypes, specifically the broad- (and possibly intermediate) 
leaved form, is a major impediment to the WA situation following in the steps of 
eastern Australia. 

The second scenario (Scenario 3) has skeleton weed assigned as a C2 pest, 
requiring all landholders to eradicate skeleton weed. Under such a scenario, a high 
level of use of Lontrel is envisaged which, in the absence of a surveillance program, 
might see the emergence of herbicide resistance more rapidly than expected. 
Resistance of skeleton weed to herbicides such as Lontrel and 2,4-D may be an 
emerging issue in the eastern States, where continued use of herbicides has been 
necessary to manage skeleton weed forms not controlled by the biocontrol agents. 
The generally apomictic nature of skeleton weed (genetically uniform seeds that are 
formed without pollen transfer), high seed production potential and windborne spread 
of seeds means any plant with resistance can spread resistant individuals over large 
areas very quickly, unless such plants are removed before they flower.  

The surveillance and eradication undertaken in the current program are likely to 
identify herbicide resistant plants early and ensure their removal before significant 
seed dispersal can occur. Herbicide resistance for other weeds is now a major 
problem in WA and adding skeleton weed to that list is not desirable. Should 
herbicide resistance to Lontrel become widespread in the eastern States then new 
introductions into WA of these skeleton weed types will likely occur. 

Hay buyers (in WA and South Australia) specify that they require hay that has not 
been treated with residual herbicides such as Lontrel, particularly for the international 
market. Consequently, the current Skeleton Weed Program has a major impact by 
allowing hay growers to avoid use of such products. While some legume crops have 
a limited range of more expensive herbicides available for skeleton weed 
management, the general lack of control measures in grain legumes would be of 
concern in the absence of the program. The current Skeleton Weed Program allows 
lupin growing on the majority of sandy soils in WA without the need to spray 
additional in-crop herbicides.  

 

Key evaluation question: Does the program represent a legitimate role for 
industry investment? 

Climate matching assessments show that skeleton weed is well suited to the entire 
grain growing area of WA (Figure 2). The spread modelling undertaken for the 1994 
Skeleton Weed Review estimated that with no program but the best available 
chemical controls and spread to just half of its predicted area, then 400,000 hectares 
might be affected by 2020. The current area affected is just over 5200 hectares. 
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While skeleton weed is slowly increasing, at current rates the 1994 projection might 
not be reached until after 2050.  

While this reduced area of infestation in WA strongly supports the view that the 
program has significantly reduced the spread of the weed, the question remains as 
to whether or not a similar effect may have occurred had no program been in place 
and all growers who experienced skeleton weed routinely applied herbicides and 
other management practices whenever the weed was found. The eastern State 
experience where the rust fungus strongly suppressed the narrow leaf form of 
skeleton weed while leaving the broad leaf form behind, combined with farmers 
having access to generic clopyralid (the active component of Lontrel), and a major 
reduction in its price, has generally seen skeleton weed being a minor problem with 
high densities only in localised areas. The biggest issues in the eastern States, in 
terms of skeleton weed, were reported as being in lupin crops on lighter soils and in 
the South Australian Mallee region. 

 

 

 

 

Figure 2. Potential climate envelope for skeleton weed in Australia. The most 
suitable areas are in red (zone 8 or higher) (Anon, 2011)  

 

Key evaluation question: Is the program the best use of industry resources?  

What is the impact of other declared pests on the WA grain/seed/hay industry 
compared to skeleton weed? 

If a decision were made to change the IFS investment in the Skeleton Weed 
Program, what might an investment of the resources look like? Growers would have 
at least three main choices for using industry funds (Table 2).  
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Firstly, growers could contribute to the IFS at a reduced rate and only focus on the 
other current IFS specified pest – three horned bedstraw (i.e. Scenario 3). Three-
horned bedstraw is currently extremely well-controlled and there is good data on its 
economic impact. As such, there would appear to be a strong case to continue the 
bedstraw eradication program. In this scenario, it then becomes contingent on all 
growers and land managers to pursue eradication of skeleton weed as a C2 plant, 
using every tactic available.  

The experiences of the United States of America (skeleton weed infesting 6.2 million 
ha and growing, with no biocontrol), Argentina (100,000+ ha and growing, no 
biocontrol) and South Africa (many locations around a point source introduction, no 
biocontrol and no herbicide management) provide a lesson on what may happen if 
no eradication or containment programs are in place. The potential for a much larger 
infestation in WA is a scenario that can be considered given both the eastern States 
and international experience and climate matching data. 

Secondly, growers might make the decision to continue at the current contribution 
rate, or even increase the contribution, and strongly invest in alternative strategies to 
control skeleton weed, such as biocontrol, for a limited period. If successful, this may 
largely remove any need for the Skeleton Weed Program and substantially reduce 
the need for future herbicide controls (scenario 2, 4 and 5). To have confidence that 
skeleton weed would not suddenly ‘blow out’ before any such biocontrol program 
was available and working, at the very least, a comprehensive surveillance program 
would need to remain. Growers/land managers would also need to maintain the 
current level of controls, including for new infestations.  

Critical issues of biotype specificity to any biocontrol agent will still arise, as has 
happened with the narrow leaf form in eastern Australia (there are currently no 
effective agents for the broad-leaved biotype, Form C, which is the prevalent form in 
the Narembeen and Yilgarn Shires). There is always a chance that no suitable 
biocontrol agent would be found, in which case research into a wider range of 
herbicides or non-chemical controls is highly desirable and probably essential. 

A central issue to discovering any biocontrol agent is the location of the centre of 
origin (CoO) of the WA forms. Gaskin et al. (2013) have shown that genotypes 5 and 
6 are the most common forms in WA. While a CoO has been located for genotype 6, 
genotype 5 has not been placed geographically in Europe. The genetic analysis 
does suggest an origin in southern Spain which, if confirmed, would imply that this 
genotype would have a very high climatic match to much of southern Western 
Australia. Genotypes 5 and 6 are genetically distinct but closer together than 
genotype 7, which is found in the eastern States and possibly at two locations in WA. 
It is therefore not surprising that the rust fungus for the narrow leaf form has had no 
obvious impact in WA and likely did not persist after its release in the late 
1980s/early 1990s. 

A third choice is to assume that growers have sufficient capacity through current 
herbicide controls to ensure skeleton weed always remains at very low levels, and 
for industry to maintain some level of skeleton weed management and research 
while continuing with bedstraw eradication (and ensuring resources can be made 
available for other declared pests of the grains industry). Cape tulip, Paterson’s 
curse and double-gee, while declared, have little impact in grains production due to 
the availability of herbicides and the emerging role of biocontrol agents for 
Paterson’s curse. In contrast, common heliotrope, while not a declared pest, is toxic 
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to humans and livestock and is slowly spreading along roadsides in the Merredin-
Northam corridor. Some countries prohibit grain contaminated with heliotrope, and 
WA grain might be at some future risk of contamination.  

The increasing role of on-farm storage as a marketing tool for growers and the 
widespread occurrence of a range of declared grain beetles and grain borers (some 
of which are resistant to pesticides) might be a higher value target than skeleton 
weed for the investment of IFS funds. Any decision to change the level of funding for 
skeleton weed and/or move to other declared pests should be accompanied by a full 
impact assessment and BCA for the combined skeleton weed and new species 
scenario. 

 

Effectiveness 

Key evaluation question: To what extent has the program met its objective to 
‘prevent seed set and movement of skeleton weed and eradicate it from 
properties (where possible)’? 

The Skeleton Weed Response Project created in 2015 and which runs to 2020 is the 
primary recipient of funding from the Grains, Seeds and Hay IFS. This project uses 
standard project management tools designed by DPIRD and has both effectiveness 
and efficiency indicators against which its progress and accountability can be 
measured.  

The project has a desired outcome of ‘Eradicate skeleton weed from properties 
where possible, and limit spread of skeleton weed from individual landholdings within 
Western Australia.’ Its documented outputs are: 

1. Coordinate the surveillance for and management of skeleton weed 
infestations on properties in Western Australia 

2. High level of awareness and best practice management of skeleton weed 
amongst WA grain growers; and 

3. New methods skeleton weed control and detection. 

It is therefore possible to assess both the effectiveness and efficiency indicators 
against the outcome and outputs in the questions from the Terms of Reference. 

What is the extent of skeleton weed infestation in Western Australia over time? 

Tables 3a and 3b and Figure 3 below indicate that the program has been remarkably 
successful at maintaining a near constant level of a) properties deemed ‘in 
quarantine’; b) new finds; and c) area infested. A recent spike in the area infested 
(Figure 3) might be cause for concern; however, program officers attribute this to the 
exceptional summer and autumn rains in 2016 promoting the germination of skeleton 
weed, with these plants now being found through surveillance. 

Over the last 55 years of the discovery and active management there has been a 
slow cumulative increase in skeleton weed. In the last 28 years, the average year-
on-year increase of new finds is about 17% and the doubling rate of cumulative finds 
is about 14-15 years. The current rate of removal of quarantine properties is about 
half that of new finds. This would clearly indicate that either occurrences of skeleton 
weed exist within farms which are avoiding detection, or there are reservoirs of 
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skeleton weed outside farms in the rangelands or agricultural areas which are not 
being detected. 

 

Table 3a. Skeleton weed data from the first 27 years of the various programs (as 
reported by Dodd (1987) Dodd (1990). 

Year Year 
no. 

Area 
searched 

(ha) 

Area 
infested 
(0.16 ha 
squares) 

Area 
infested (ha) 

No Q 
Props 

New 
finds 

Cumulative 
total  

63/64 1     1 1 

64/65 2     0 1 

65/66 3     2 3 

66/67 4     0 3 

67/68 5     0 3 

68/69 6     2 5 

69/70 7     1 6 

70/71 8     0 6 

71/72 9     1 7 

72/73 10     2 9 

73/74 11     10 19 

74/75 12     7 26 

75/76 13     9 35 

76/77 14     4 39 

77/78 15     9 48 

78/79 16     9 57 

79/80 17     6 63 

80/81 18     9 72 

81/82 19     24 96 

82/83 20     20 116 

83/84 21     24 140 

84/85 22     13 153 

85/86 23     16 169 

86/87 24       190 32 201 

87/88 25       

88/89 26       

89/90 27           272 
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Table 3b. Skeleton weed data from last 28 years of the various programs (data 
supplied by DPIRD, 2020) 

Year Area search (ha) 
No Q 
Props Area infested (ha) 

New 
finds 

Properties 
released 

Cumulative 
total 

90-91 29181 200 360 27  299 

91-92 32267 231 400 34  333 

92-93 37331 273 387 46 5 379 

93-94 44098 326 410 63 10 442 

94-95 48923 336 247 37 27 479 

95-96 70876 418 719 99 20 578 

96-97 87976 489 957 96 21 674 

97-98 102528 497 615 23 18 697 

98-99 112217 530 746 41 31 738 

99-00 133976 548 1453 54 31 792 

00-01 131716 597 1610 76 27 868 

01-02 124579 734 3375 142 4 1010 

02-03 498000 806 1800 92 20 1102 

03-04 500000 790 2600 53 48 1155 

04-05 511000 775 3168 53 68 1208 

05-06 390000 785 1701 63 53 1271 

06-07 350000 788 2170 49 46 1320 

07-08 426900 772 1635 63 61 1383 

08-09 429600 830 3019 109 25 1492 

09-10 504610 860 1702 89 25 1581 

10-11 486900 846 915 53 62 1634 

11-12 402050 897 1710 102 58 1736 

12-13 453220 926 2518 95 48 1831 

13-14 409031 941 1441 57 44 1888 

14-15 445670 974 2090 84 50 1972 

15-16 424920 986 1,944 70 49 2042 

16-17 411000 1,006 2,448 59 39 2101 

17-18 367000 782 3,820 93 28 2194 

18-19 400998 853 5,259 112 38 2306 
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Figure 3. Graphical representation of data presented in Table 2b from 2007/08. 

Note: The values for ‘New Finds’ are x10 so as to be on same scale. 

 

Figures 4-8 show the number of skeleton weed plants per property over the last five 
years. From these maps, areas where eradication and containment has worked can 
be identified; as can the areas where, despite the number of new properties with 
finds staying the same, the plant numbers have increased (for example, in shires 
such as Narembeen and Yilgarn). Rainfall records show major events in the summer 
and autumn of 2016 that may have promoted germination and survival of new 
seedlings and possibly allowed survival of root fragments over a larger area on 
infested properties. These plants were also more obvious after the better rainfall of 
2018. 

The north-westward spread of skeleton weed appears consistent from these maps 
(Figures 4-8), but north-easterly winds are likely spreading seeds slowly in a south 
westerly direction and contributing to the growing presence of skeleton weed to the 
south-west of the main infestation area. 
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Figure 4. Number of skeleton weed plants per property in 2014-15 season.
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Figure 5. Number of skeleton weed plants per property in 2015-16 season.
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Figure 6. Number of skeleton weed plants per property in 2016-17 season.
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Figure 7. Number of skeleton weed plants per property in 2017-18 season.
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Figure 8. Number of skeleton weed plants per property in 2018-19 season.
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What has helped or hindered meeting the objective? Why? 

Helped 

1. The Skeleton Weed Project plan has very good governance and excellent 
documentation and databases. It has been in place since the last IFS review in 
2014 and took on many of the recommendations from that review. The staff are 
experienced with adequate resources to undertake the surveillance and 
operations of the project. With aging of some senior staff, a replacement plan to 
ensure staff continuity is required. The most serious deficiency is the lack of a 
senior Research Officer to undertake the necessary work on herbicides or non-
chemical weed control required to ensure the ongoing effectiveness and 
efficiency of the program. 

2. The information that is held within the project database suggests that the LAGs 
are contributing significantly to searching for and treating skeleton weed 
outbreaks in their areas. The community engagement achieved by LAGs in key 
eastern wheatbelt shires was highlighted as a key achievement by project staff. 

3. While the project has a small extension budget compared to its overall size, some 
growers may have only a vague idea of what skeleton weed looks like – 
especially younger entrants to grain growing who are outside the LAG operational 
areas. Does this mean that the ability to detect distant satellite populations is 
being limited by a degree of ignorance of skeleton weed and, if so, how will this 
be overcome? Against this, both farmers and the general public are reporting 
skeleton weed via the MyPestGuide Reporter app. 

Hindered 

1. The change in grain growing operations and farming systems may not of 
themselves be a major factor in hindering the project outcome but factors such as 
larger farms, night time harvest, backpackers on harvesters, holidays during the 
key surveillance periods and sheep being placed into paddocks immediately after 
harvest may limit the detection of skeleton weed. Knife point seeding systems 
and furrow sowing are likely creating favourable environments for germination 
when seed rain occurs after dry sowing, while herbicide resistance in ryegrass to 
SU herbicides is lowering their use with partner herbicides such as glyphosate, 
thereby reducing the control of skeleton weed new season seedlings. With 
spraying systems having a focus on larger droplets to mitigate drift, the ability to 
get effective doses of herbicides onto small skeleton weed plants may be 
reduced. The suggestion from the literature that skeleton weed prefers less acidic 
growing conditions means that liming programs may be helping early 
establishment of skeleton weed 

2. Skeleton weed may be producing seed rain from outside the main search areas, 
resulting in continuous re-infestation. The rangelands to the east of the 
agricultural area are reported as having skeleton weed infestations, and 
apparently have not been searched for skeleton weed. At the very least, 
surveillance east of the State Barrier Fence adjacent to the Yilgarn and 
Narembeen shires would help identify any potential seed production zones 
beyond the agricultural area. Skeleton weed has been found in non-cropped 
areas within the agricultural area in the current search season and these areas 
were considered to have been present for a number of years with no treatment. 
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3. Seasonal condition impacts – dry seasonal starts mean less use of knockdown 
herbicides, while seasons with large summer rainfall events and good autumn 
rains encourage germination and survival of skeleton weed seedlings. Good late 
spring rainfall encourages vigorous summer growth (and seed production) of 
skeleton weed plants, which increases visibility in summer searches and appears 
to increase the number of plants detected. Hotter summers may promote more 
mini-tornado events that lift skeleton weed seeds higher, promoting dispersal 
over greater distances. The projected increase in north-easterly winds during 
summer under climate change may increase seed rain into areas south-west of 
the current main infestation, especially into higher rainfall areas now being 
cropped. 

What were the unintended outcomes (positive and negative)? 

1. Growers in the C3 Shires now have access to subsidised Lontrel for ‘Lontrel 
paddocks’ – does this encourage them to report early or wait until they can spray 
the whole paddock? More spraying is likely to lead to lower levels of seed 
production but, unless skeleton weed plants are killed, even one year of missed 
spraying could result in significant seed production. This heavier, more frequent 
use could drive development of resistance to Lontrel. 

2. The requirement to identify lower cost surveillance methods has seen investment 
in drone/UAV technology, neural networks and software capable of identifying 
skeleton weed in WA. This has the potential to revolutionise searches not just for 
skeleton weed but a range of other plant and insect pests in the future. There are 
some major problems that need to be addressed before the technology can be 
widely adopted for skeleton weed – for example, a much larger database of 
skeleton weed images is required; UAV operation at temperatures above 40 
degrees is constrained by battery performance; and platform stability of the 
drone under windy and gusty conditions is affecting image quality. 

3. Funding to LAGs has been increased significantly over the last 10 years and this 
is likely to have assisted economic conditions in some towns in low production 
years, including employment opportunities. 

4. Less residual herbicide used overall – WA’s ability to provide hay without any 
residual herbicide provides a small marketing edge as the size of the global 
industry has grown, while lower herbicide use in general has occurred.  

5. The organic grain industry, while very small, is currently well-protected from the 
impacts of skeleton weed. High levels of skeleton weed on organic properties 
would be difficult to control and harvesting would become significantly more 
problematic. Yield penalties would be significant. In many ways the organic 
production systems now operating in WA are similar to the systems of the 
eastern States in the 1920’s to 1940’s when skeleton weed shut down large 
areas of wheat production. 

6. Horticulture and environment benefit – the Skeleton Weed Program significantly 
reduces skeleton weed invasion into other sectors. In the United States (USA) 
skeleton weed is commonly found in horticulture crops and is now considered 
the worst environmental weed in rangelands and conservation areas of western 
USA States. The recent occurrence of skeleton weed in South Africa is with 
smallholder farmers who experience considerable difficulty managing the weed. 
The Skeleton Weed Program reports that skeleton weed is successfully 
establishing in horticulture, forestry and other landscapes in WA where it is 
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aggressively treated and, presumably, is largely contained by active eradication 
if/when found. 

 

Efficiency 

Key evaluation question: To what extent does the program represent value for 
industry investment? 

What is the ratio of costs to benefits for the program as a whole? 

The Skeleton Weed Program provides benefit to the industry and this has been 
highlighted in previous BCAs undertaken on the weed (Table 4) 

Up to date BCA modelling shows a benefit-cost ratio in the order of 1.5, based on a 
$4 million program, against a scenario of stopping surveillance and farmers then 
having to implement the current range of control measures themselves across any 
affected farms (Appendix 6). The BCA also attempts to put a value on the 
containment of skeleton weed for horticulture and this is also positive. 

Table 4. Benefit-cost analysis results for skeleton weed 

Year Benefit-cost ratio 

1994 5.2-9.5 

2011 4.4 

2015 1.6 

2020 1.5 ($4m program) 

2020 1.15 ($5.2m program)

 

However, with a 2019/20 program budget of $5.177 million, the BCA reaches break-
even. Should such a level of investment continue, then the personal income benefit 
accruing to farmers at an annual level may become a critical point in assessing a 
need to continue the program. 

What aspects of the program provide value for industry investment (level of resource 
applied to each aspect and outcomes achieved)? 

Table 1 in the Background section provides the most up-to-date breakdown of 
allocations to the various parts of the program since 2015/16.  

 Program operations, compliance and audits. At 21% of the budget, this aspect 
of the program looks large but is integral to the success of the program. Staff 
numbers are not overly large and are effectively deployed for 
collaboration/audits with LAGs and landholders, and working on skeleton 
weed outside the agricultural area. The very large database on skeleton weed 
across the south west is a valuable resource but is heavily underutilised. 

 Delimiting surveys within agricultural area by DPIRD. The targeted 
surveillance, at 4% of the budget, ensures that surveillance is focused on high 
priority areas based on potential movement of windborne seeds. 
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 On-farm searches by contractors/farmers is just under 48% of the budget. 
Without this component, skeleton weed would almost certainly be very 
widespread. The low number of infested 0.16 hectare squares is largely due 
to this part of the program. 

 Whole paddock spraying on Lontrel paddocks. At 3.5% of budget it is 
probably an integral part of any future program by farmers should skeleton 
weed become widespread and, therefore, offers a great learning experience 
so long as data are collected on impacts of the herbicide on skeleton weed 
over time. 

 LAGs. At 18% of the budget, the ability to coordinate at a local level and 
concentrate activities in high infestation areas is an essential part of the 
program.  

 UAV/drone research. This is part of the targeted surveillance budget, but is 
essentially a research project to test if low-cost options can improve 
efficiencies of skeleton weed surveillance whilst maintaining effectiveness.  

 In-kind from DPIRD. While not a formal part of the budget, DPIRD contributes 
significant management costs to the project. Access to offices, logistical 
support, communication and training are generally underestimated, under-
represented or overlooked in most Project budgets. The current overall lack of 
surveillance capacity for weeds and plant pests in the Invasive Species 
program offsets the comments above.  

There are aspects of the program that do not provide value for industry investment, 
in terms of the level of resource applied relative to the outcomes achieved: 

 Delimiting surveillance outside the agricultural area and railways, horticulture, 
environmental. This type of survey is not formally recognised in the project 
budget. There appears to have been no attempt in at least the last five years 
to search for skeleton weed in the rangelands and areas immediately to the 
east of the State Barrier Fence. This area is potentially a hidden reservoir of 
skeleton weed plants, and anecdotal reports indicate the presence of skeleton 
weed in these areas. The use of the database to gain a better understanding 
of how skeleton weed has spread and where it might go into the future, 
particularly if controls were to be removed, should be a key research project.  

 Extension. The budget for education and awareness is less than 1% of the 
total. This appears to be very low and its effectiveness is questioned, 
especially when younger entrants to grain growing are not aware of the weed 
and in some cases don’t even know they make payments to the IFS. The 
program makes some use of Twitter and Facebook, but this could be ramped 
up with a dedicated and knowledgeable extension officer working in the 
program.  

 Surveys of grower attitudes. Most DPIRD projects require some evaluation of 
performance through customer surveys. It was not immediately apparent that 
this had been done for the project. 

 Research and development (R&D). At less than 1% of the project budget, 
R&D could be considered to have little if any impact. Some potential research 
topics are outlined below. 
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- Given the recommendations from previous reviews as far back as 2008 
on developing biocontrol for skeleton weed in WA, this area is an 
important gap and requires a major strategic thinking exercise.  

- Work on herbicides is limited and has had minor impact, but with new 
herbicide molecules coming into the sector there is a great opportunity 
to investigate different modes of action, novel herbicide mixtures and 
making current herbicides more effective.  

- Researching and monitoring herbicide resistance to Lontrel should be a 
high priority and can be studied in South Australia.  

- Non-chemical weed control should also be a high priority as loss of 
herbicides and failure to develop biocontrol strategies may leave the 
industry open to bigger future losses.  

- A critical issue is the ability to detect and spot spray skeleton weed; 
however, the technology in this area is rapidly expanding and worthy of 
some research for its application to skeleton weed.  

- There is also a place for more plant physiology/genetic analysis, 
climate change assessments and database analysis to support a better 
understanding of skeleton weed in WA. 

Conclusions  
The successive reviews (including this one) of the Skeleton Weed Program have 
identified the following facts that require consideration with regard to any program 
targeting skeleton weed: 

 There is overwhelming evidence to suggest that skeleton weed cannot be 
eradicated from Western Australia (but with a concentrated and coordinated effort 
individual landholders can eradicate the weed from their own property), and that 
long-term containment is possible. The program has been extremely successful 
in achieving this outcome despite a perception the skeleton weed is spreading.  

 There is a high and ever-present likelihood of new infestations of skeleton weed 
on WA farms caused by incursions from both within and outside the State. 
Anecdotally there are reports of infestations of the weed east of the State Barrier 
Fence (SBF) that are unmanaged and will always present a risk for seed rain into 
the agricultural areas. Infested properties and environmental areas inside the 
SBF where skeleton weed flowers and sets seed before any level of control is 
carried out also present a risk for weed spread. Some bushland areas in Perth 
are noted to have skeleton weed present but, again, little work on surveying the 
nature of this presence has occurred. 

 The biology of skeleton weed (e.g. wind-borne seeds, prolific seed production, 
reproduction from root fragments, ability to survive harsh summer conditions, 
apomictic species, poor biocontrol of the main forms in WA) make it a difficult 
weed to contain. However, modern farming techniques and chemicals are 
available that appear to mitigate some of the risks should any decision be made 
to decrease investment in the program – in particular, the costs of controlling 
skeleton weed to WA grain growers is significantly less than what it was 10 years 
ago as common herbicides come off patent. 
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 The Skeleton Weed Program has consistently shown positive BCAs; however, 
with the greater investment by the IFS in the program in 2019/20, it is close to a 
breakeven point. Positive personal income benefits accrue to all growers 
(including those who have chosen to opt out from making contributions) through 
either reduced spraying costs for those who don’t have the weed, and/or through 
subsidies for searching and spraying for those who have the weed. 

 In 2002, it was estimated that an area of 1.8 million hectares would need to be 
surveyed for skeleton weed each year to understand the full extent of its 
presence in WA (noting that there is a relatively short timeframe in which 
searching is possible). The current search area is well below this number and, 
unless every farmer undertakes a thorough search during the critical period, 
many plants are likely not seen until patches are present. New search 
technologies should be brought to bear on this problem. 

 Growers/local governments have historically (and sometimes vocally) wanted to 
keep an eradication program. This position is likely based on the historical 
publicity campaign which created a reasonably justified fear of the weed when 
few control options were available. In recent years skeleton weed appears to 
have slipped off the radar of many growers, especially younger growers not 
exposed to the previous high level of publicity surrounding the weed. The current 
project’s very low budget and lack of staff in the extension space may need to be 
rectified if grower awareness and reporting is to be improved. The lack of concern 
over skeleton weed as a weed of cropping in the eastern States has also likely 
contributed to this attitudinal change. 

 Research into the management of skeleton weed has been recommended in 
nearly all reviews since 1994 in one form or another, yet investment in this space 
remains a major deficiency of the program. A strategic research component to 
the program is required that takes into consideration database analysis, herbicide 
management including herbicide resistance assessments, non-chemical weed 
control, improved efficiency of detection over millions of hectares, better 
understanding of the centre of origin of WA biotypes, a search for biocontrol 
agents from the centre of origin or a mutation or genetic engineering project of 
the rust fungus, and an improved understanding of how skeleton weed will 
respond to current and future weather (and or climate) in WA. The IFS 
Management Committee should investigate placing research projects outside 
DPIRD given the serious decline in professional capacity within that organisation 
to conduct research into weeds. 

 Now that the BCA has reached breakeven, or very close to that point, there is an 
overwhelming need to have a major economic, social, biological and 
environmental impact assessment of both the weed and the consequences for 
the future of the program. This requires a wider review than in the previous or the 
current review due to the changing impact of skeleton weed globally, a change in 
the dynamic of farming communities in WA (age, farm size, corporate farms) and 
the changes in policy and funding in government and industry to agriculture and 
biosecurity. Other jurisdictions have undertaken more comprehensive reviews of 
skeleton weed than that done here and offer a type example of how such an 
analysis might occur (e.g. Oregon Noxious Weed Impact, 2014).  
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Skeleton Weed Program Review – Stage 2 

Executive summary 
Key stakeholder organisations were surveyed to enable a greater understanding of 
WA grain/seed/hay industry perceptions and attitudes toward key areas identified 
through Stage 1 of the Skeleton Weed Program Review. Twelve organisations 
provided responses to a simple questionnaire; three of these organisations also 
participated in semi-structured discussions designed to further explore the 
organisations responses to the questionnaire. 

The divergent opinions of the stakeholders make it difficult to draw robust 
conclusions in relation to each of the survey questions. It is therefore important to 
understand why there are such diverse views about skeleton weed amongst the WA 
industry. From this survey, the divergent views appeared to be because of the 
differing views stakeholders had with regard to the impact that skeleton weed 
will/could have on grain production in WA. Nevertheless, some key themes emerged: 

 Awareness and understanding. Respondents felt that there was a significant 
lack of information/communication/extension/training on skeleton weed 
‘basics’ such as: 

o What skeleton weed is 
o Why skeleton weed is an important issue 
o How to identify and control skeleton weed. 

It will be important to collate information to address these areas and 
communicate this to the industry. The ‘why’ question may require 
comprehensive analyses to better understand how the skeleton weed 
situation in WA has changed in the last 55 years and what it might look like in 
another 10, 20, 30 years, including consequential analyses of different 
management scenarios and bio-economic assessments.  

 Continuous improvement. Many respondents identified a critical need to 
ensure best practice control and surveillance methods are investigated and 
implemented to ensure the program is operating as effectively and efficiently 
as it can be. This further highlights the critical need for R&D identified in Stage 
1 of the review, although caution should be exercised to ensure value for 
industry investment. 

 Local Action Groups. LAGs were viewed as a critical component of the 
program. They are proactive and drive skeleton weed control through one-on-
one support to growers, communications, engagement and education. They 
also provide other unintended benefits such as general pest/disease 
surveillance. The role of LAGs within the program can be reviewed to identify 
how the benefits that these groups provide, in terms of skeleton weed control, 
can be better leveraged to improve program efficiencies and effectiveness.  
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Method 

Stakeholder survey 

As part of the current review of the Skeleton Weed Program (the Review; see Part 
A), 15 key stakeholders were asked to provide responses to a brief questionnaire. 
The questionnaire was developed by the Review Chairperson, David Bowran, with 
Rebecca Heath (DPIRD). The questions addressed the key areas identified by Dr 
Bowran through the first stage of the review. The questionnaire is provided at 
Appendix 7. 

Key stakeholders were those who had been identified as having an important stake 
in the Skeleton Weed Program. The questionnaire was emailed to the stakeholders 
on 9 March 2020 along with a letter explaining the purpose of the survey. The 
questionnaire was also available to be completed online. Responses were initially 
due by 29 March; however, this was extended to 9 April. 

A total of 12 organisations responded (response rate of 80%; Table 5).  

 

Table 5. Stakeholders invited to participate in the survey. 

Stakeholder Response? 

Grains Industry Association of WA*  

WAFarmers  

Pastoralists and Graziers Association of WA  

WA Grains Group  

GRDC Western Panel  

Australian Association of Agricultural Consultants (WA)  

Department of Biodiversity, Conservation and Attractions  

Department of Primary Industries and Regional Development  

Lakes Local Action Group (LAG)  

Narembeen LAG  

Avon North LAG  

Bruce Rock LAG  

Yilgarn LAG  

Central Wheatbelt LAG  

Avon South LAG  

*Responses to the questionnaire were collected via a discussion (teleconference) 
with the GIWA board on 3 April 2020. 
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Semi-structured interviews 

All stakeholders were invited to further discuss their responses with the Skeleton 
Weed Program Review Panel, via video- or teleconference on 6 April. Three 
stakeholders took this opportunity.  

The semi-structured interviews enabled the stakeholders to expand on their 
comments made in the questionnaire, and allowed the Panel to better understand 
the stakeholders’ positions. Two of these three organisations provided further written 
feedback to the Review following their discussion with the Panel. 

Data analysis 

The data were qualitatively analysed to enable responses to be summarised for each 
survey question and to identify the key themes across the responses as a whole. 
Simple quantitative analysis was also undertaken. 

All questionnaire data, as well as the qualitative data collected through the semi-
structured discussions and written feedback, were included in the analyses. 

Findings 

Q: In your organisation’s opinion, how successful has the Skeleton Weed 
Program been at helping landholders to contain/control skeleton weed in WA? 

Fifty-eight percent (7) of the respondents felt the program has been successful. 33% 
(4) of the respondents felt that the program has not been successful. One 
respondent (9%) was unsure of the success of the program. 

The key reasons respondents believed the program was successful at helping 
landholders to control/contain skeleton weed in WA were: 

 The areas of infestation are being reduced on some properties, particularly if 
on-ground control activities are fully applied 

 The framework for managing skeleton weed provided via the program enables 
timely/effective control activities to be undertaken in a highly variable 
environment influenced by seasonality/weather; and 

 The support provided to affected landholders via Local Action Groups (LAGs) 
motivates growers to report skeleton weed and implement the program on 
their properties. 

It must be noted that comments made by four of the stakeholders who viewed the 
program as successful did not identify this ‘success’ as the success of the program 
as a whole but as ‘localised success’ – for example, success of the program in 
controlling skeleton weed in specific shires or at specific locations. It may be 
worthwhile to follow-up with these stakeholders to better understand their 
views on the success of the Program at controlling skeleton weed in WA. 

It should also be noted that ‘success’ was seen to be occurring despite the fact that 
the data indicates a slowly continuing spread. This was generally because it was 
believed that without the program, the impact of skeleton weed would be much 
worse. 
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There were two key reasons respondents felt the program was not successful: 

 The continued occurrence of skeleton weed; and 
 A view that skeleton weed can be controlled with current farming practices, 

not via the program. 

One respondent suggested the current program, to be successful, needed an 
appropriate level of surveillance and stronger policy and penalties to compel all land 
managers to report and control skeleton weed infestations. 

Lack of awareness and understanding of the Skeleton Weed Program was the 
reason that one stakeholder organisation was unsure of the program’s success.  

Q: In your organisation’s opinion, should more money be directed toward 
skeleton weed containment/control?  

Eight-three percent of respondents did not think further funding was required; whilst 
17% (2) felt that more money should be directed toward skeleton weed containment/ 
control. However, the responses to this question spanned the entire spectrum – from 
the level of investment being inadequate to the level of investment being too much. 

For the two respondents that felt that more money should be directed toward 
skeleton weed containment/control, additional funding was seen as necessary to: 

 Reduce (the perceived) incidence of ineffective initial treatments being applied 
 Ensure control activities are undertaken on areas other than farmland. 

For the respondents that did not think further funding was required: 

 70% (7) felt that the current investment was adequate; however, it was noted 
that improvements to the program were required to make it more efficient (e.g. 
new technologies) and cost-effective 

 20% (2) felt the current investment was too high and did not represent value 
for the industry. The key reason for this position was a view that skeleton 
weed does not affect grain production 

 10% (1) did not believe increasing the investment could be justified without 
first understanding the value for industry investment. 

 

Q: What other organisations/industries (if any) should contribute financially to 
skeleton weed containment/control in WA to achieve a better outcome?  

Seven respondents identified other organisations/industries as possible co-funders 
for skeleton weed containment/control in WA (commentary from the Review Panel is 
provided were appropriate). These included: 

 Cooperative Bulk Handling (CBH). The presence of skeleton weed seed will 
result in grain being downgraded. However, the level of skeleton weed seeds 
in WA grain is extremely low due to its very low incidence on farm. There may 
be opportunity for the IFS to partner with CBH to monitor skeleton weed seed 
levels in grain samples using Eyefoss technology. 

 Non-grain/seed/hay growers who have skeleton weed on their land. The 
Grains, Seeds and Hay IFS Management Committee have committed funding 
to enable the program to operate on ‘non-grower’ properties, as this is in the 
interest of the industry. 
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 Grain/seed/hay growers who do not contribute to the IFS. These growers are 
not excluded from the IFS under the regulations and, therefore, are entitled to 
the benefits of the IFS-funded programs (excluding compensation) – unless 
they have actively opted out of the Scheme. 

 Livestock producers. This is difficult, as skeleton weed does not present a risk 
to livestock production at present. Currently, livestock producers with skeleton 
weed on their land are treated as ‘non-growers’, as discussed above. 

 Shires/railways. Where skeleton weed is present on shire-managed lands and 
rail easements, treatments are undertaken on a fee-for-service basis.  

 Department of Biodiversity, Conservation and Attractions (DBCA). DBCA 
undertake control activities where skeleton weed is found on DBCA-controlled 
lands.  

 Hay producers. Hay producers do contribute to the Grains, Seeds and Hay 
IFS if they sell hay to a registered receiver. If they do not sell hay to a 
registered receiver, they fit in the ‘grain/seed/hay growers that do not 
contribute to the IFS’ category described above. 

It should be noted that skeleton weed is a declared pest throughout WA and, as 
such, all land managers (private and public) are required to control the weed if it is 
present on their land. 

Three respondents did not think any other organisations/industries should contribute 
funds to skeleton weed containment/control, one respondent was unsure, and one 
respondent did not provide a response to this question. 

 

Q: How would your organisation like to see grower funds (via the GSHIFS) 
being spent, in order to help contain/control skeleton weed?  

Figure 9 identifies how the respondents would like to see grower funds used to help 
contain/control skeleton weed. The areas in which the most responses were 
received were: 

 Communication on skeleton weed significance, occurrence and management 
 Research on improving the efficacy of Lontrel and Tordon. 
 Research on alternative herbicides to Lontrel and Tordon 
 Identifying and implementing new and/or improved surveillance and searching 

technologies 
 Analysis to improve understanding of how the skeleton weed situation in WA 

has changed in the last 55 years and what it might look like in another 10, 20 
or 30 years. 

Respondents were invited to provide comment on their selections, including what 
they viewed as the highest priorities. From these qualitative data, most responses 
identified improving control options as the priority, particularly investigating 
alternative herbicides and improving the efficacy of the current herbicides. The 
underpinning factor influencing this was increasing frustration by landholders who 
are treating skeleton weed with Tordon and/or Lontrel, as required by the program, 
but are not seeing the plants being eradicated. Additionally, there are circumstances 
in which Tordon/Lontrel cannot be used, or are less effective, which creates issues. 

Communications and surveillance were the areas identified as the next highest 
priorities. Communications was seen as essential to improving landholder capacity 
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(knowledge, understanding, awareness, skills and attitudes); surveillance was seen 
as key to improve program efficiencies, reduce health/safety concerns and to ensure 
the weed is found so that it can be treated and, therefore, reduce its potential 
spread. 

One organisation highlighted the need to critically assess any potential investment in 
research and development activities to ensure the feasibility of the research and 
value for industry investment before committing grower funds to what may be a 
costly and lengthy process that delivers little value to growers. 

 

 

Figure 9. Responses to the question ‘How would your organisation like to see grower 
funds (via the GSHIFS) being spent, in order to help contain/control skeleton weed?’ 

Notes: ‘Other’ responses included: 

o Researching the skeleton weed management protocols/guidelines 
o Developing an app that can be used by landholders with infestations and DPIRD staff 

 

Q: Skeleton weed is a declared pest under the Biosecurity and Agriculture 
Management Act 2007. It is categorised as a ‘C3 – Management’ plant in the 
Shire of Yilgarn and the Shire of Narembeen. This means landholders in these 
Shires are responsible for preventing its spread, if the weed is present on their 
land. For the rest of the WA it is a ‘C2 – Eradication’ plant. This means 
landholders are required to eradicate any plants that are found on their 
property. A C2 declaration suggests that it is feasible to eradicate skeleton 
weed from this area of WA. Should changes be made to the skeleton weed 
declaration (i.e. declared pest, C2/C3 category)? 

Seventy-five percent of respondents thought that changes should be made to the 
declaration status of skeleton weed, while 25% (3) felt its status should remain the 
same. Similar to the responses regarding the level of investment in skeleton weed, 
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the responses to this question spanned the entire spectrum – from skeleton weed 
being removed as a declared pest to it being targeted for eradication across WA: 

 Two respondents (17%) wanted skeleton weed to be removed as a ‘declared 
pest’. These respondents did not see the weed as warranting legislated 
requirements for landholders to undertake activities to eradicate/control. 

 One respondent (8%) implied that the weed could be ‘downgraded’ because it 
is not a weed of concern compared to other agricultural weeds. 

 Three responses (25%) wanted the declaration status to remain as is. It was 
believed that if the status was ‘downgraded’, grower attitudes toward the 
weed may change and less control undertaken. It was also noted that there 
was not a good understanding of how the weed may affect grains production if 
controls were relaxed – and this information is needed before such decisions 
are made. 

 Five respondents (42%) felt that skeleton weed should be categorised as a 
C2 plant across the State (although one of these responses suggested 
changing the declaration to C2 in Narembeen Shire but did not mention 
changing the declaration for Yilgarn Shire). One of the respondents felt that a 
consistent categorisation across areas was essential; another respondent 
made comment that a C2 categorisation gives more ‘power over landholders’ 
in terms of compelling them to take action against the weed. It is interesting to 
note that LAGs were the only organisations that wanted the skeleton weed 
categorisation to be ‘upgraded’ to C2 across the State. 

 One respondent (8%) wanted the skeleton weed categorisation to be 
consistent across WA – either C2 or C3. 

 

Q: Other comments 

There were four key themes that emerged from the questionnaire responses, semi-
structured responses and written feedback – awareness and understanding; 
production impacts; continuous improvement; and Local Action Groups. 

Awareness and understanding emerged as a key theme throughout the 
responses. This related to the awareness and understanding of landholders and 
agronomists. Respondents felt that there was a significant lack of 
information/communication/extension/training on the ‘basics’ such as: 

 What skeleton weed is 
 Why skeleton weed is an important issue 
 How to identify and control skeleton weed. 

It was noted that the program is much less visible today than it was 20 years ago 
and the majority of today’s generation of farmers have not had the same level of 
exposure to skeleton weed (particularly through communications) than in the past. 
Greater awareness and understanding of skeleton weed and the program was 
believed to play a major role in improving a) industry support for the program; b) self-
reporting skeleton weed finds; and c) surveillance and control. In particular, an 
understanding of the production impacts of skeleton weed appeared to be lacking. 
This information is critical to shaping industry views on the value of industry 
investment toward skeleton weed. 
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The continuous improvement of the program also emerged as a key theme. Many 
respondents identified a critical need to ensure best practice control and surveillance 
methods are investigated and implemented to ensure the program is operating as 
effectively and efficiently as it can be. This position was, in general, prompted by 
first- and second-hand observations of deficiencies within the current control and 
surveillance methods/protocols. It was highlighted that grower enthusiasm waned 
when control options do not appear to be working. In addition, having a clear 
understanding of the biological, environmental and other components (such as 
changing farm size etc.) and how these can influence control options, surveillance 
and production was identified as important. Such information was seen as necessary 
to underpin research and development and to provide information to help improve 
grower understanding and awareness (see above).  

Local Action Groups were viewed as a critical component of the program. This 
finding may have been influenced by the fact that seven of the 12 stakeholders 
invited to participate in the consultation were LAGs. Nevertheless, the data is 
reasonably compelling. LAGs were identified as providing a valuable services to 
landholders within the LAG area. They are proactive and drive skeleton weed control 
through one-on-one support to growers, communications, engagement and 
education. It is probable that landholders not located within LAG areas are not 
exposed to the same level of information/communications as those within the LAG 
area.  

LAGs also provide other unintended benefits – they are actively undertaking 
surveillance so are well-placed to identify and report other pests/diseases. Further, 
they have structures in place that may prove valuable in the event of a biosecurity 
incursion (for example) – to coordinate the implementation of response strategies 
and communications in their area. However, there is also risk if there is no 
succession planning and the ‘drivers’ within the LAG leave. 

A number of operational improvements were identified through the stakeholder 
consultation. Although these are not the focus of this current review, they are noted 
here for future reference: 

 Provide on-ground assistance to help landholders undertake the initial 
herbicide treatment on new finds; landholders undertake the winter treatment 

 Apply Lontrel earlier in the season 
 Use drones to search Code 1 paddocks / make drones available to 

landholders that want to use this type of surveillance 
 Increase the level of program delivery undertaken by LAGs 
 Enable more flexibility in the program in terms of a) timing of when actions 

need to be undertaken by landholders; b) availability of staff 
 Undertake surveillance on adjoining paddocks 
 Place markers on road verges to identify roadside skeleton weed infestations 
 Search assistance be paid or not paid for Code 2 paddocks (not a mixture of 

some are paid and some are not) 
 Ensure adequate staff numbers are available during the busy summer period 
 Encourage the use of contractors rather than searches undertaken by 

landholders. 
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Conclusions of the Review Panel 
The divergent opinions of the stakeholders make it difficult to draw robust 
conclusions in relation to each of the survey questions. It is therefore important to 
understand why there are such diverse views about skeleton weed. From this 
survey, this appeared to be because of the differing views stakeholders had with 
regard to the impact that skeleton weed will/could have on grain production in WA. 

Western Australia has relatively sparse populations of skeleton weed in the grain 
production system. It is therefore not surprising that production impacts are generally 
non-existent (apart from the fact that growers cannot crop the infested squares). 
However, questions remain: 

 Is it the program that has put WA in such a position? 
 If there was no program would the area of skeleton weed increase or would 

farmers using ‘modern farming techniques’ be able to adequately control the 
spread? What is the ‘economic threshold’ for growers to implement control 
measures for skeleton weed? 

 If the area of skeleton weed were to increase, would it reach the stage where 
it impacts upon grain production and, if so, when would this occur?  

To this end, it will be important to collate information to answer these questions and 
communicate this with the industry. This may require comprehensive analyses to 
understand how the skeleton weed situation in WA has changed in the last 55 years 
and what it might look like in another 10, 20, 30 years, consequential analyses of 
different management scenarios and bio-economic assessments. This information is 
necessary to enable robust decision-making on the level of IFS investment in 
skeleton weed. 

In the meantime, strategic investment in research and development (R&D) should be 
increased. All of the stakeholders saw R&D as a priority to improve the efficiency 
and effectiveness of surveillance and control methods – although two of the 
stakeholders did not believe that this R&D should be funded by the IFS.  

The role of LAGs within the program can also be reviewed to identify how the 
benefits that these groups provide, in terms of skeleton weed control, can be better 
leveraged to improve program efficiencies and effectiveness. It may also be of 
benefit to the industry to investigate the potential of LAGs as ‘eyes on the ground’ 
with a more structured approach to weed/pest/disease surveillance. Although the 
stakeholder survey may be argued to have been biased toward the views of LAGs, 
LAGs do appear to play a critical role in grower awareness, understanding, skills and 
attitudes in relation to skeleton weed and the program. It is these areas that need to 
be addressed if practice change is to be achieved. 
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Appendices 
1. Recommendations from 1994 skeleton weed program review 

2. Recommendations from 2002 skeleton weed program review 

3. Recommendations from 2008 skeleton weed program review 

4. Terms of reference – Skeleton Weed Review 

5. Terms of reference – Skeleton Weed Review Panel 

6. Benefit-cost analysis (Dr David Cook, 2020) 

7. Stakeholder questionnaire 
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1. Skeleton weed – Review of the management and impact of skeleton weed in 
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Bowran. June 2019. 

2. Weed risk assessment for Chondrilla juncea L. (Asteraceae) – Rush skeleton 
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