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Plain English summary

Fasttracking and maximising the lontasting benefits of weed biological control for farm
productivity

Widespread weeds cost Australiagriculture more than $4.5billion a year.

TheFasttracking and maximising the loAgsting benefits of weed biological control for farm
productivityproject (Fasttrackingproject) 201618, funded underound one of theRural R&D for
Profit program aimed to realise significant productivity and profitability improvements for primary
producers by focusingn one piece of the national weed management puzzhgological control.

History has shown biological control (biocontrol) is the most-effgctive, selfsustaining weed
management technology currently available. The collective national return on biocontrol program
investment by 2006 was at least 23:1, which is unparalleled for any other widespread weed
management (Page and Lacey, 2006).

At its mos basic level biological weed control can be defined as:

X the use of the invasive plant's naturatigcurring enemies, to help reduce its impact.

Sourcehttp://www.environment.gov.au/biodiversity/invasive/weeds/management/biologigaintrol. html|

Plants that have become weeds in Australia are rarely invasive and troublesome in their native
(natural) range. In their native range plant populati@ms regulated by a variety of natural enemies,
such as insects and pathogens (diseeaesing organisms, such as fungi and bacteria), which attack
the seeds, leaves, stems and roots of a plant. When plants are introdu@dddationwherethese
naturalenemies do not occur, their populations can grow unchecked to a level where they are
regarded as weeds.

A key advantage of biocontrol over other weed control options (e.g. chemical, mechanical and
grazing pressure) is that when natural enemigislpgicalcontrol agents) are widely established they
exist permanently in the ecosystem and are mos#ifreplacing

Objectives

Theprojectaimed to fasttrack biological weed control teubsequentlymprove agricultural
production andprofitability by:

9 conductirg research and delivery on six national priority agricultural weeds (parkinsonia,
parthenium, blackberry, silverleaf nightshad&ylindropuntisspp.and gorse) and associated
biocontrol agents, and

1 improving the efficiency of information generation (vipartnership model for research,
delivery and funding) and information exchange (via an online biocontrol repository and
smartphone application).

Through eight interlinked suprojects, theFasttrackingprojectaimed tocontribute to:
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greatly increamgthe onfarm populations of eight weed biocontrol agents
redudngweed competition and herbicide use across more than 25 million hectares
redudngthe densities of the six target weeds across northern and southern Australia
increasnglongterm annual yeld and redutg annual weed control costs

improving agricultural natural resource management nationally
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informing producers of weed management options
9 establislinga new collaborative national approach to weed biocontrol.

Methods ¢ the weed biocontroldiscoveryto-delivery pipeline

Delivering biocontrol agents into the field is a key challeofigihe discovento-delivery research,
development and extensiorRD&E pipeline(Figurel), which involves researching and discovery of
potential agents, hosspecificity testing (to ensureach agent attacks only the targeted weedt
desired plants), rearing and releasing (delivering) biocontrol agantsmonitoring establishment
and impact. Where success is achieMiadd collections andedistributioncanoccur to hasten the
spread angdhencejmpact at scale.
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Figurel. Conceptual model of the weed biocontrol discovtmydelivery RD&E pipeline.

This scientifically rigorous approach applies proveternationally acceptedcientific principles for
the discoveryto-delivery RD&E pipeline.

Several of thd-asttrackingsub-projects worked predminantly in the discovery and testiqipases

of the RD&E pipeline (e.g. silverleaf nightshade, blackberry and Cylindropuntia), while others focused
on rearing and delivery activities (including field collection and redistribution), where successful
populdions of existing agents had been established in other regions during the past (e.g.

parthenium, parkinsonia, gorse and Cylindropuntia).

In conventional biological control programs, the discovergelivery pipeline can take many years

to achieve orground impact. Thd-asttrackingprojectundertookto speed up the process and

enable impact at scale by collectively utilising and developing financial, human (expertise and skills)
and infrastructure resources in a coordinated and sustained approach.

Improvirng the consistency of effort for weeds RD&E through a shared investment framework was
explored by reviewing existing models locally and internationally and developing a partnership model
for research and development funding, which has been piloted in NexthStales(NSW)
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The efficiency of information generation and information exchange has been improved by utilising
existing information technology approaches to develop a-stog-shop repository for weed

biocontrol knowledge and information, housed on tAdas of Living AustraligALAwebsite

(Australian Biocontrol Hub). These information generation and exchange tools have bednsteatd
with other subproject teams and more than 200 producers across southern Australi
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become problematic."

Survey participant, Commonwealth Governrhen
Outcomes

TheFasttrackingprojectdrew together stakeholders across regional, state and international
boundaries, bringing together resources from more than 120 organisations and working alongside
more than 200 land managers (segure2 and Figure3).
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Figure3. Location and type of collaborator associated with Basttrackingproject outside Australia.

Figure2. Location and type of collaborator associated with Basttrackingproject within Australia.

The investment in th&asttrackingprojecthas provided a range of agents for the control of
Cylindropuntiaspp., gorse, parkinsonand parthenium weedandthese biocontrol agents are
expected to deliver more profitable grazing over the next 30 years.
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The Cylindropuntiaub-project achieved thenass rearing and redistribution of four biotypes of a
sapsucking bug or cochineal inse&eleases of these biotypes resulted in significant imipeletss
than twentymonths, with mortality of the target weed observed/ork in this arealso resulted in
the development of a molecular diagnostic tool that identifies plants to the cultivar level.

Thegorse sukprojectresulted in the successful collectiommass rearing and redistribution gbrse

soft shoot moth to 83 sitedMonitoring hasshown a promising fungus Banfected plants previously
damaged by the moths and may become a significant factor in suppressing the spread of gorse in the
future.

Two agents were reared and released at 100 sites to assist with the integrated managément o
parkinsoniaThe insects established at more than 50% of the sites and spread considdistaleces

on their own, indicating they are likely to find and attack parkinsonia plants across the rangelands.
Thiswork has also improved the efficiency of massring processesnd identifiedoptimal

locations for releases in Australia, which will improve survival and establishment rates and associated
weed impacts.

The project expanded previous investment and releases of agents on parthenium. All but one of
these agents have established across central Queensland with most agents causing substantial
damage to, and control of, parthenium. This work also helped to train more than 36 community
group members in the rearing and field release of various partheniiotodical control agents.

In addition to delivering higher than expected numbers of control agents across vast tracts of
northern and southern Australia (nine agents on five weeds aanusre than 270 sites Figured),
the Australian Biocontrol Hub ensures the legacy of knowledge gained through historical, current and
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future biocontrol activities remains ufp-date and accessible beyond the life ofyagiven project:
https://biocollect.ala.org.au/biocontrolhub

The failure ofprospective agents for two weeds (silverleaf nightshade and blackberry) was identified
through the hostspecificity testing process. While a setback for the biological control of these
particular weeds, the rigorous process of testing agents on a divargge of plants and consultation
with potentiallyimpacted stakeholders is vital in maintaining broad community support for biological
control options, and is equally applicable to both pest plants and animals.

A sharednvestment fundingnodel has been foted in NSW The model has effectively laid the
foundations for maximising the delivery of multiple biocontrol agentsh@nground, while fostering

a more sustainable and collaborative ugerys model for biocontrol services for the future than any
other model developed in Australia.

A costbenefit analysis (CBA), undertaken as part ofgil@ed, has estimated the value of total
benefits at $13.9Imillion (present value terms) and an estimated net present value (NPV) of
$9.44million ¢ a benefigcostratio (BCR) of approximately 3.1 to 1, an internal rate of return of 16%
and a modified internal rate of return of 9%.

Conclusions and recommendations

In some weeds, impact at scale from biological control agents can require 30 years and for other
weeds the time to impact is much shortefheFasttrackingprojecthas demonstrated that human
intervention in weed biocontrol systems, supported by a dynamic and collective knowledge base and
innovative technologies, can, through a collaborative and consultagypeoach, hasten the impact

and scale of biocontrol efforts. The collaborative efforts from organisations working alongside the

Figured. Biocontrol agent release sites across Australia folRdwgttrackingproject.

core subproject teams was critical to achieving impact at scale over a relatively short timeframe
this type of impact is ngpractical or feasible without this level of collaboration.

For primary producetghe collective impact of the cumulative achievements acrossRtsttracking
projectis: greater engagement with, and improved access to,-pesttice weed management
information and technology, a superior range of biocontrol ageasienhanced confidence in the
biocontrol RD&E pipeline, which will deliver faster impattsadscape scale. With thi®llective
impactwill come associated increases in profitabitliyough higher productivity and lower costs.

The ability to identify, rear and release a multitude of agents, each acting on different parts of the
plant and across seasons, also will increase impact. To that end research to facilitate an efficient and
time-effective discoveryo-delivery pipeline, supported by consultative and collaborative processes
has the greatest opportunity for cumulative succeBsat is, a coordinated approach at scale is

critical to success andaximisingefficiency of resource &s

This type of research process coordinated an@éxpanded R to E pipelirggs recommended as a
future model not an exception, rather the norm to enable future impact at sc@@nbined with a
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developing knowledge of rate of spread of agentgager precision can be addddto the future
planning(where/when to release) in concert with a dispersed delivefeetworkto ensure success.

This project wishes to acknowledge and thank Mgativestock Australia (MLA) as managing
partner, and the followingparticipating partner agencies and sphoject leaders:

NSW Department of Primary Industries (Dr Andrew McConnachi®eKdrinne Harvey)
CSIRO Health and Biosecurity (Dr Louise Morin afhBinu Sathyamurtiy
Agriculture Victoria (Greg Lefoe)

Queensland Department of Agriculture and Fisheries (Dr K Dhileepan)
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Primary Industries and Regior&yuth Australia (Dr John Heap).
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Abbreviationsaand acronyms

ALA

AMLR NRM
BCR

CBA

CSIRO

Atlas of Living Australia

Adelaide Mounty Lofty Ranges Natural Resource Managemen
Beneficost ratio

Costbenefitanalysis

Commonwealth Scientific and Industrial Research Organisation

DAFWAepartment of Agriculture and Food, Western Australia

DEDTJR

DENR
DAWR
GSSM
MLA
NCRIS
NPV
NRM
NSW
NSW DPI
NSW LLS
NT
PIRSA
QDAF
RD&E
RDE&A
ROI

SA

SLN
SLNB
USA
WA
WOoNS

Department of Economic Development, Jobs, Transport and Resougrasu(iire
Victoria)

Department of Environment and Natural Resources (Northern Territory)
Australian Government Department of Agriculture and Water Resources
Gorse soft shoot moth

Meat & Livestock Australia

NationalCollaborative Research Infrastructure Strategy

Net present value

Natural resource management

New South Wales

New South Wales Department of Primary Industries

New South Wales Local Land Services

Northern Territory

Primary Industries and Regions South Australia

Department of Agriculture and Fisheri@3ueensland)

Research, development and extension

Research, development, extension and adoption

Return on investment

South Australia

Silverleaf nightshade

Silverleaf nightshadkafbeetle

United States of America

Western Australia

Weeds of National Sigfitance
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1 Project rationale and objectives

Widespread weeds cost Australian agriculture more than $#4lisn ayear.The significant cogb
livestock productionin particular,occurs via several concurrent processes including: reduced forage
production, livestock product damage (meat and hides), animal health (toxins and physical injury),
forgone and lost production, and the direct costs of control. Improved weadagement on
commercially productive land would facilitate:

9 significant improvements in productivity (increased product per hectare)
9 significant improvements in profitability (reduced costs).

The geographic spread of many of the serious weeds affecting livestocltrieduasross vast tracts
of Australia make chemical or mechanical weed control cost prohibitive. Biological control
(biocontrol) is the only realistic option for managing many of these weeds.

History has showbiocontrolis the most coseffective, seHsustaining weed management
technology currently availabl@he collective national return on biocontrol program investment by
2006 was at least 23:1, which is unparallebgtany other widespread weed managemeanethod
(Page and Lacey 2008)jocontrol proesses are continually and rigorously refined to maximise this
return on investment (ROI) and minimise any-taffget impacts. This scientifically rigorous approach
applies proven, internationallgccepted scientific principles for biocontrol agent discgyeearing,

risk assessment, field release, integration with farming systems and monitoring of effectiveness.

Biocontrol remains a national research, development and extension (RD&E) priority under the
Australian Weeds Strategy and within endorsed natiatia@tegic plans for each of the Weeds of
National Significance (WoNS) targeted in this project. Its application is independently regulated by
the Australian Government.

A common limiting factor influencing the success of biocontrol programs worldwidedssistent

and sporadic cycles of resources, such as boom and bust funding, which have significant impacts on
capacity, scale and continuity of RD&E efforts. This issue is a major impediment to weed biocontrol
capability across Australia, whichinrecén§ I NA Kl & 2S2LJ NRAASR ! dzZa G NJ £ Al
the forefront in biocontrol (Palmer et al. 2014). When capacity, scale and partnerships are lost they

are extremely difficult to regain. Without implementation of biocontrol at a large scale theftigene

take muchlonger to be realised. With manyeeds, impact from agents could be at least 30+ years

without largescale effort.

TheFasttracking and maximising the lordgsting benefits of weed biological control for farm
productivityproject (Fasttrackingproject):

9 conducted research and delivery on six national priority agricultural weeds (parkinsonia,
parthenium, blackberry, silverleaf nightshad&ylindropuntiaspp.and gorse) and associated
biocontrol agents

1 aimed to improve the efficienogf information generation (via partnerships in research,
delivery and funding) and information exchange @isstralian Biocontrol Hub and
smartphone app
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The combination of the above efforts was central to addressing current deficiencies in the weed
biocontrol pipeline and will greatly assist the likely future impact on weed infestations.

About the six target national priority weeds

In addition to being WoNS, the weeds targeted in Hasttrackingproject were selected based on

two recent scientific reviews commissioned by Meat & Livestock Australia (MLA), which identified
the weeds of greatest impact on the Australian grazing industry for which biocontrol has the highest
likelihood of success.

Blackberryc European blackberry refers to a groupptéintswithin the Rubus fruticosutamily that

are nsidiousinvaders of southern Austrahigpastures and natural ecosystems where annual rainfall
exceeds 700mnDuring2006, annual loss of production andst of controlrelating toblackberry in
agriculture was estimated to be between $9%nlllion and $102.8nillion. The search for a
biocontrol solution for blackberrgtarted duringthe 1970swith extensive field surveyascross

Europe, the native rang®nly one biocontrol agent, the leafist fungusPhragmidium violaceum
whichdoes not pose a risk to cultivated brambleberries and native Rubus spleagbeen

introduced in Australia

Cylindropwntia ¢ Cylindropuntisspp. are members of the cactus family and originate from the
southern United States of America (USA), Mexico, Chile, Ecuador and the Caribbean island of
Hispaniola. Eigh€ylindropuntisspp. are recorded as weeds in Australia. They cause agricultural,
environmental and recreational problems through direct injury from their spines and competition
with desirable plant species. Substantial parts of arid and-semiAustralia are at risk of invasion by
Cylindropuntiaspp.

Gorseg Ulex europaeuk. is a WoN&nd one of the most invasive weeds in soethstern Australia.
The annual cost of gorse management to Australian agricultural and forest industries during 2000
was estimated at $illion.

Partheniumg Parthenium hysterophorus (Asteraceagis a noxiousveed of grazing areas across
Queensland and a WoNS. The weed was estimated to reduce grazing land and pasture production by
more than $16.5nillion annually across 170,000katuring 1991. Currently the weed infests more

than 360,000krhacross Queenslan@&iocontrol is the most costffective, longterm management

option for this invasive weed. Biological control of parthenium in Australia was first initiated during

the late 1970s.

Parkinsoniag Parkinsoniaculeateis a shrub/tree species introduced Australia as an ornamental
species and for its potential value as a hedging and fodder plant. It has since spread tornoceipy
than 8000knt of the rangelands of northern Australia, and forms dense thicketsssfloodplains
and grasslands, along watenases and bore drain®arkinsonia impacthe pastoral industry and
rangeland production systenisy limiting pasture growth, restricting stock access to water and
impeding musteringfforts.

Silverleaf nightshad€SLN); Solanum elaeagnifoliur@av.s a deeprooted invasive perennial weed,
which reduces productivity and profitability across the wigshieep agricultural zone of Australia. It
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infests more than one million hectares across Australia and costs farmermi$ioh every year
Biological catrol is the most likely longerm solution.

The targeted weedall have a high propensity for spread and a broad adaptation zone they may
colonise.

Figure5. Parkinsonia.
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1.1 Projectobjectives

The overarching project aimed to fagtack biological weed control to improve agricultural
production and delivea benefit to the Australian economy through increased profitability.

Through the eight interlinked sdprojects, theFasttrackingprojectaimed to:

a) greatly increase the ofarm populations of eight weed biocontrol agents

b) reduce weed competition and herbicide use across more thamillbon hectares

¢) reduce the densities of the six target weeds across northern and southern Australia
d) increasedngterm annual yield and reduce annual weed control costs

e) improve agricultural natural resource management nationally

f) inform producers of weed management options

g) establish a new collaborative national approach to weed biocontrol.

Biological control of weds is not an instant solutiofRealising a reduction in weed density and
seeing an improvement in agricultural production is a kemgn outcome of biocontrol endeavours
in combination vith other weed management tools

However, consistent with the broagkaching objectives of the Rural R&D for Profdgram the
achievements of thé&asttrackingproject build on lessons learned through the various successes and
pitfalls of historical approaches to weed RD&E to ensueedilitputs of the suite of suprojects will
persist and grow long after the projects themselves have ceased.
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2 Method and project locations

Project methodology

To achieve th&ural R&D for Proffirogramobjectives, benefits for weed management and thesub
project outputs, theFasttrackingproject sought to build produceresearcheginvestor

communities of practice in weed biocontrol. This consisted of the formation of partnerships,
information and product exchanges along the RD&E pipgtieeking to addres fragmentation and
redeveloping a critical mass of effort.

The principles guiding each sphoject wereto:

1 employ effective project implementatigeensuring coordination and cooperation between
the subproject research and delivery areas, and information exchanges between project
participants, stakeholders and other weed managers

1 investigate and develop an innovative partnership model which monéndsmaintains a
functional and ongoing biocontrol agent delivery pipeline, well beyond the lifeeoproject

9 accelerate hosspecificity testing by developing and employing new methods and
technologies for assessing candidate biocontrol agents

9 build eficiencies in mass rearing, redistribution and field impact assessment processes
through novel approaches and protocols that are transferable to producers and other land
managers

1 develop and extend best practice management for biocontrol agents througAudkgalian
Biocontrol Hub and accompanyisgartphoneapp (including agent identification,
establishing nursery sites and agent managemenassociation with grazing and herbicide
use)

9 addresshe projectmodus operandby desigrningthe most efficient @perimental and
delivery approaches through consultation of the scientific literature and between R&D
providers and jurisdictions involved in weed management and information delivery to
landholders.

As the weeds targeted under theasttrackingproject (and its component suprojects) are located
across seven states and territories, numerous jurisdictions were involved in the redeatehvery
pipeline. Collaboration and coordination was critical to Beasttrackingproject's success. As sych

the project harnessed the contributions and participation of many organisations. More than 120
organisations participated in the project in some way. In addition, many private landholders and land
managers also collaborated with the project.

Location aml impact of project activities

As a collection of interlinked sytrojects,project teams across multiple states and organisations
managed and carried odhe activities under thé-asttrackingproject. The locations and impacts of
individual subproject findings are covered on the following paghbkre detail about individual sub
project activities and methodologies can be found in Appendix 7.
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Through collaboration with weed management stakeholders,Rhsttrackingproject achieved
releases of nine biocontrol agents for four WoNS across more than 270 sites across northern and
southern AustraligFigure6).
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Figure6. Biocontrol agent release sites across Australia folRdwttrackingproject.

Partnership model

The partnership model was managed by a team fraawISouth WalesDepartment of Primary
Industries (NSW DPI) with support frdvilA based ilNSW

The teamconsulted with weed management stakeholders (agencies, local governmenaetoss
NSWand Queenslandandreviewed an international model in New Zealand, to develop a shared
investment framework as a basis for an ongoing sustainable model for fundihgaatmerships.
Preliminary consultation and discussion with local and state government, NSW Local Land Services
(LLS) and other interested parties was carried out to determine feasibility for shared investment and
a suitable model for NSW, with the potéaitto expand to other states and territories.

Blackberry

The Blackberry biological control project was led by CSIRO and supported by teams from Murdoch
University WesternAustralia (WA) Agriculture Victoria, NSW LLS (Murray) BhdA The project
primarily focused on determining if the blackberry decline syndrome, observed in-s@msh/NVA

during the past 10 years, could be manipulated and developed as an effective and safe biocontrol
tool.
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Initial blackberryexperiments, conducted usj isolates oPhytopthora bilorbandgrom Murdoch
University provedinconclusiveAdditional Backberrysamples; from sites where the decline has
been observed in WAwerethen collected and processed to recover new isolates. Two dominant
species wereacoveredc P. bilorbangndP. pseudocryptogea

A new experiment with a revised methodology* was performed using isolates of both species.
Phytophthora pseudocryptogdsecame the focus of subsequent research. In fapscificity testsp.
pseudocryptogedid not significantly affect pasture species, but killed or considerably reduced

growth of several native species in the Acacia, Callistemon and Eucalyptus genera. These results were
the basis for the decision not to proceed with field trials ansteadundertakepreliminary

investigations of an alternative agegta stemboring sawfly

*Note: This project development represents the only change to the methods prescribed in any of the
contracted sukprojects under thdasttrackingproject SincePhytophhoraspecies were found not

to be a viable option for blackberry biocontrol, the project undertook a preliminary investigation,
which is still ongoing, into the stetvoring sawflyPhylloecus faunus (=Hartigia albomaculata

identified in the 1970s in Eurepas a potential biocontrol agent for blackberry.

The project has outlined a range of possible options as the next steps towards blackberry biocontrol
in Australia.

Cylindropuntia

TheCylindropuntigbiological control project was led ISW DRIn conjunctionwith Queensland
Department of Agriculture and Fisheries (QDAF) and supportddLidy

Substantial parts of arid and sesniid Australia are at risk of invasion @ylindropuntisspp.
Biocontrol of cactus species has been highly succesathlthe control of prickly pear and several
other species.

Cylindropuntiaspp. have been targeted for biocontrol with the release of asagking bug or
cochineal insectDactylopius tomentosydirst released in Australia during 1925 to control ropempea
(C. imbricatq This biotype, has been successful in controlling rope pear species in Australia, but it
does not affect the other seven invasi@glindropuntiaspp. Biotypes are populations of the same
insect species that can only be separated by thiéfedent abilities to feed, lay eggs and develop on

a target species.

Populations oD. tomentosuspreviously imported into Australian quarantingere evaluated for
hostrange and impact testing with the aim of identifying biotypes with the potentightget the
remaining uncontrolledCylindropuntisspp. in Australia. As a result of the testing process seven
biotypes ofD. tomentosusvere found suitable for releas@rospective control agents underwent
massrearing in NSW (Orange) and Queensland (Brispand were released across NSW and
QueenslanddeeFigured). Laboratory rearing colonies (pure strains) of the cholla biotype (from
South Africa) are maintained in Orange and Brisb&maddition, rearing colonies have been
established at Mt Isa, Ibgreach, Charleville (QLD), SA and WA. Laboratory rearing colonies of the
californica var. parketiotype have been established and are maintained in Orange and Brisbane.
Field rearing colonies have been established at Cumborah and Lightning Ridgel(&l\étory
rearing colonies of théigeloviiand Cylindropuntisspp. biotypes have been established in Brisbane.
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A molecular diagnostic tool developed during the project to assist with identi@ytigdropuntia
spp. and so facilitate alignment @ylindopuntiaspp. and agent, will allow the findings of this
project to have potential impact across all areas suffe@ytindropuntisspp.infestations. This
includesinland and sulroastal regions of southern Queensland, NSW, nartistern Victoria,
south-eastern South Australia and the NT.

Gorse

The biological control of gorse project was led by Adjticel Victoria Additional project partners
included:

Connecting Country

Ovens Landcare Network

Tasweed Biocontrol

Victorian Gorse Task Force

South WesGoulburn Landcare

South Australia Murray Darling Basin NRM
Adelaide Mount Lofty Ranges NRM

NSW DPI

= =4 4 -4 -4 A -4 -a -

Department ofEnvironmentLand, Water and Planning (¥da) and Central Highlands Eden
Project partner agencies

1 University of Melbourne

The difficultyand expense in controlling gorse by conventional means has resulted in the
investigation and implementation of biocontrol optiondi€fgorse soft shoot moth (GSSMjs
shown considerable promise in Tasmania, however, prior to this project, releases ofdBSSM
mainlandstates were limited, and the few small populations were vulnerable to extinction.

Surveys were carried out at 25 previous release sites in Tasmania to determine viable populations. At
sites where populations were established, GSSM was calléoteedistribution atmore than 20

new sites across gorsafested regions of Victoria and at least two new sites in South Aus(&iin
(Figured).

Moth collection field days were held in Tasmania at field sites where the moth could be harvested in
large numbers for redistribution to the mainland. Field activities were organisedyi@al involved
collaborators from VictoriadNSWand SA Moth release and monitoring field days were held in

Victoria andSAto support successful establishment and dispersal. The research findings are
applicable across NSW, Victoria, Tasmania%hd

Parknsonia

The biological control of parkinsonia project was led by CSIRO (Brisbane) in conjunction with QDAF
and supported by MLA. Other key partners include the former Department of Agriculture and Food
WA (DAFWA)Pilbara Mesquite Management Groupangelands &tural ResourceManagement
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(NRM)WA and the Northern TerritorgNT)Department of Environment and Natural Resources
(DENR)

During 2012 and 2014 CSIRO received approval to release two closely relafegdi#ag moths,
Eueupithecia cisplateissand Eueupithecia vollonoidégaicknamed UU1 and UU2 respectively).

Building on earlier work on these species, this project developed a detailed understanding of the
development of UU1 and UU2 in relation to variations in temperatilile project team ndertook
OA2O0fAYIFGAO Y2RSttAy3 2 RSIUSN¥VAYS gKSNBEZ | ONRaa
is likely to perform best

Significant numbers of each species were mass reared and released at parkingesiid sites
across Queensland, Nihd WA.The subproject team and collaborators monitored establishment of
these agents across northern Australlde team also worked with a vast network of regional
stakeholders across Queensland, NT and WA to improve awareness of the value of biotogioh
within an integrated management approach for parkinsonia and other rangelands weeds.

The area across northern Austratieat parkinsonia could potentially spread across has been mapped
and reported in the sub projeceport.

Parthenium

The biological control of parthenium project was led by QDAF and supported AySeveral
community organisations such as Queensland Murray Darling Committee, Maranoa Landcare,
Junction View Pest Management Group, Oxley Catchment Group, Healthy LanciandNgrth

Burnett Regional Council, Bundaberg Regional Council and landholders actively participated in the
rearing and release program.

Biological control of parthenium in Australia was first initiated during the late 1970s. Eleven agents
have since beereleased in core partheniuimfested areas of central and northern Queensland. All
but one of these agents have established in central Queengsigitid most causing substantial

damage to and control of parthenium, although effectiveness of the agentssvagasonally.

This project provided the opportunity to collect, rear and redistribute these agents to new locations,
hastening natural spread and addto the range of agents that can impact the plant, overcoming
deficienciesn current agents (e.g. asonal conditions not favouring reproduction of a leaf rust).

In consultation with local Landcare and community groups, local governments, regional councils,
graziers and stakeholderield collection of existing agents was carried out across 19 sites in central
Queensland. The syfiroject released and established five biological control agents both from field
collections and glasshouse cultures across 30 sites in south andeastiQueensland.

Slverleaf nightshade(SLN)

The biological control of silverleaf nightshade project was led by Primary Industries and Regions SA
(PIRSAaNnd supported byMLA Department of Environment and Water SA, Agriculture Victoria and
NSWDPI.
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This progct aimed to import the silverleaf nightshade leaf beetleftinotarsa texanaSLNLB) a
highly successful biocontrol agent for SLN in South Africader quarantine, and assess its
suitability as a biological control agent for SLN in Australia.

A total of 152 SLNLB were imported from South Africa to Melbourne under quarantine laboratory
conditionsduringApril 2016 and a rearing colony was developed.

A molecular tool was used to identify the beetles and ensure DNA from the beetles differed
signF A OF yat e FTNRBY {[ b[ . e Codalldpotatabetld. y R L2 G (2 LISad

In extensive consultation with industry stakeholders, the SLNLB was offered a wide range of native
plants and crops closefglated to SLN.

Extensive field collection trips weomnducted to collect seed and cuttings across SA and, N&kv
samples provided from the NT, WA and Queensl&tatticultural varieties were obtained from
commercial nurseries. A total of 654 test plants were collected. This collection of propagation
material of wild species is a major output of the project.

Unfortunately, the SLNLB fed on 15 native plants as well as eggplant. During late 2017 it also
attacked a group of related potato varieties, something not recorded by the South African
researchers.

The research team immediately ruled out SLNLB as suitable for release in Australia. Additional field
experiments with susceptible potato cultivars are currently underway in Texas.

BiocontrolHub and app

Thebiocontrolportal and app project was led #gricuture Victorig supported byMLAand
partnered withthe Atlas of Living Australi&lLA.

Information about biological control and all aspects along the discetzedglivery pipeline has
historically been difficult to access, collate and maintaiformation is often incomplete and resides
in numerous repositories managed disconnectedrganisations.

Theprojecthas developed and road tested a es®p-shop repository for current weed biocontrol
knowledge and information, housed on the ALA website.

Smartphone application (app) beta testing was carried out with project partners (NSW, Tasmania,
Victoria and Queensland), private consultants (Tasmania andrid), NRM/Landcare collaborators

(SA and Victoria) and selected producers (Tasmania and Vicidreaapp was demonstrated to 220
stakeholders (including producers) at agent release sites in Queensland, NSW, Victoria, Tasmania and
SA, including at lesh eight field days in Victoria and Tasmania.

The app has been promoted through project partner websites and social media, project stakeholder
forums and projectelated media releases.

This project has provided a mechanism whereby land managers haveaeeels to current

knowledge on weeds that have been targeted for biocontrol, where and how to obtain biocontrol
agents for their region, and how to integrate them with weed management activities at the property,
local and regional scale.
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The newAustralan Biocontrol Hub, combined with smartphone technology and a custmame app,
has potential to transform the sustainable management of weeds in Australia.

TheAustralianBiocontrol Hub and apare available through ALA:
https://biocollect.ala.org.au/biocontrolhub

Figure7. Neale Jensen (North Burnett Regional Council) finding Smicaamxndubbera
release site, November 2017. Photo courtesy QDAF
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Overall projectachievements

The overarchingFasttrackingproject (comprising the eight interlinked sytvojects) successfully
delivered against the contracted outputs. Underpinning these outputs, thepsajects aimed to
respond to a range of highdevel questions t@nsure shorterm success (e.g. delivering a suite of
new control agents that are fit for purpose), while delivering to the lorigem timeframe of
biologicd weed control and maintaininigroader community confidence in discovenrdelivery
pipeline pra@esses and protocols.

The higheilevel questions the suprojects collectively responded to inclutiee following

1

How can we maximise agent spread and weed suppression through strategic redistribution,
and effectively and efficiently evaluate the benefits of weed biocontrol at a landscape scale?

What tools can we develop to better understand the genetic originstafget weed to
determine weed relatedness and fasack a match between weed targets and biocontrol
agent® (Note: Work was pioneered by Australian researchers and new technologies were
applied in the Cylindropuntia and silverleaf nightshade-prdjects)

How can we select the most specific and effective agents to control target weeds to optimise
control in the shortest timeframe?

How can we refine biocontrol agent risk assessment to minimise effort and risk?

How do we ensure successful masaring, relase and establishment of each new
biocontrol agent into the Australieenvironment at the lowest cost?

A unique ecological solutiomas requiredn each case, optimised by experience and experiments,
and addressed in weesbecific sukprojects of blackbew, silverleaf nightshade, parkinsonia,
parthenium,Cylindropuntiaspp.and gorse.

As part of the project evaluation process, a survey was completed by 86 project stakeholders. The
project achievements outlined below combine some of the responses fronsuimgy along with
other evidence. Further details of the survey can be found in Apperdli.7.

TheRural R&D for ProfiNR 3 NFastttadkingprojectachieved the following as a whole:

1

Collaborations; worked with more than 120 organisations ambre than200 land
managers

0 85% of survey participants said the project had provided a better process to deliver
collaborations than the previous decade

0 95% of survey participants said their involvement in the project had been personally
rewarding, compared witlother projects

0 49community group membergere trainedin rearing and field release skills across
partheniumand parkinsoniagents

0 New networks and partnerships were developed in RB&E pipeline for five weeds
¢ silverleaf nightshade, parkinsonjgarthenium, Cylindropuntia and gorse
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o0 Consultation was carried out with key stakeholders potentially impacted by
biocontrol options.

1 Improving the RD&Ripeline¢ protocoldtesting/procedures

o Efforts were focused on biological control opticarsl deliveryfor six weeds across
seven states

o Twomolecular approaches developgadchproving weed identity and so host testing

o All subprojects followed rigorous testing and release protocols to ensure public
confidence in the biocontrdRD&E pipelineAchievements ithis space were borne
out not only by the successful release of nine agents on five weeds across more than
270 sites, but also the failure of two agents to reach the release stage (see Note
below).

1 Improving business practices

0 75% of organisations survegstated they had been able to access technical skills
not previously available

0 85% of survey respondents said their involvement in the project increased their skills
and knowledge

0 85% of survey respondents said the project had provided a better procelsdiver
collaborationghan the previous decade

0 Accelerated scale and speed of biocontrol agent release and impact through
collaboration and business practices: Releasing mmgortantly, redistribution of
agents is a key to fastacking succesdraditionally, releases are made at limited
sites, based on the available funds and networks within a projed.iSlgenerally
followed byslow increase and spread of agemsth potentialnegative seasonal
impacts decreasing population§heFasttracking project has hastened that spread
through largescale human support in collecting and moving agents to new locations
and by utilising new stakeholders in those regions

Brief examples of th&asttrackingproject contributions to theoverall national baefit are outlined
below:

a) Greatly increase the ofarm populations of eight weed biocontrol agents:

1 Contribution:The rearing and release of biocontrol agents at scale (i.e. delivering
agents to more than 270 new sites across Australia).

b) Reduce weed compition and herbicide use across more thasmillion hectares:

1 Contribution:Postrelease monitoring of infestations of parkinsonia, gorse and
parthenium indicated biocontrol agents had significantly weakened the weed
populations.

1 Contribution:Death ofCylindropuntigplants due to the release of agents.

c) Reduce the densities of the six target weeds across northern and southern Australia:

1 Contribution: Four target weeds impacted by agents (parkins@&yindropuntia
spp., gorse and parthenium) demonstrdtéhrough site monitoring.
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d) Increase longerm annual yield and reduce annual weed control costs:

1 Contribution:Decreased weed competition, from weakened or dead weeds, allows
more desirable pasture species to flourish and reduces the need for (and
expendiure on) alternative weed control.

1 Contribution:The legacy of new knowledge and processes will support related
initiatives towards longerm annual yield improvements.

e) Improve agricultural natural resource management nationally:

1 Contribution: Newbiocontrol agents, improved knowledge, understanding and
processes, combined with expanded capacity through new and enhanced
partnerships, will boost national resource management nationally.

1 Contribution: Greater adoption and impact of biocontrol agentpad of an
integrated weed management program will reduce the reliance on reseueecey
and environmentally compromising tools, such as mechanical and chemical control.

f) Inform producers of weed management options:

1 Contribution: The project informed proders through 41 field days and trained 236
individuals in various aspects of biocontrol agent distribution and monitoring (many
of whom were producers).

1 Contribution: In addition to multiple extension products, the Australian Biocontrol
Hub and smartphonapplication have delivered a legacy product for the collation of
historical, current and future information and a source of interactive information
collection and delivery.

g) Establish a new collaborative national approach to weed biocontrol:

1 Contribution: 20 organisations with a responsibility in weed management across the
RD&E pipeline worked together to achieve the project outputs.

1 Contribution: 42 organisations indicated the project has provided a better process to
deliver collaborations than in the prius decade.

1 Contribution: 54 organisations indicated the collaborative approach of the project
has significantly improved their access to new networks and contacts.

1 Contribution: 41 organisations indicated the collaborative approach of the project
has sjnificantly improved their access to technical skills that were not available
previously.

1 Contribution: An alternative, feasible funding partnership model was piloted in NSW,
across multiple weed management jurisdictions.

Note: The failure of prospectivagents for two weeds (silverleaf nightshade and blackberry) was
identified through the hosspecificity testing process. While a setback for the biological control of
these particular weeds, the rigorous process of testing agents on a diverse rangetsf atah
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consultation with potentiallympacted stakeholders is critical to maintaining broad community
support for biological control options, and is equalpplicable to both pest plants and animals

Matching agents to target weeds is costly and tis& of failure is always loomingmportantly the
Fasttrackingproject developed testing approaches to reduce this risk through the use of molecular
tools, which can be used to:

1 ensure the Australian weed is of the same genetic background as the nagaa (ve. where
the candidate agent is sourced)

9 assess other plants in the same genetic family as the target weed (i.e. to determine which
plants should be included in hespecificity testing). For exampleggplant, potato and
tomato are from the same geetic family as silverleaf nightshade.

Success at field release sites has been documented with the establishment of agents. As such, field
collection andredistributionhas become possibler weeds such aSylindropuntisspp., gorse,
parthenium and parkisonia.

A key lesson, for broader application of the component projects, is that knowledge of establishment
and rate of spread can underpin estimations of the time to impact at scale and how human
intervention can hasten this benefit (i.e. release siteattan, number of rereleases required etc.)

Vastlyimproved interactions and relationships among researchers, land managdiher
stakeholders, developed through the life of the project, provide a secure platform to enable
biological control to achievienpact at scale into the future. The consultative approach taken across
the subprojects (e.g. with respect to sampling for hagtecificity testing) demonstrates that while
biocontrol researchers are keenly aware of the benefits of a biological apptoaghed control,

they are alsavell aware of, and go to lengths to avoid, the ilgptions of offtarget damageThe
molecular studies, recognition of potential g@ffrget impacts, consultation and agent identification
for future work has a sound basisthre approaches and achievements of this project.

The collaborations and new networks formed during the project have enabled the delivery of the
project outputs. There is also evidence these new networks will be an ongoing legacy of the project.
In the case of parkinsonia, delivery of agents across thogthern states was achieved through
collaborations between researchers, extension officers, biosecurity officers and stakeholders across
QueenslandNT and WA. This close collaboration, across more than two dozen agencies and
stakeholder groupss beingextended through work on other weeds beyond the life of this project
through a relatedRural R&D for Profit program

The stakeholder survey undertaken indicates the project has significantly increased awarfeness
biological weed control options among s&ddolders, and provided new networks and knowledge.
Importantly, survey respondents reported an improvement in the implementation model compared
with that of the past decade.

A costbenefit analysis (CBA), undertaken as part of the profeat estimated tk value of total
benefits at $13.91 million (present value terms) and an estimated net present value (NPV) of $9.44
million ¢ a benefigcost ratio (BCR) of approximately 3.1 to 1, an internal rate of return of 16% and a
modified internal rate of return 09%. More details on the CBA can found in Appendix 7.4.2
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A summary of the specific syiroject achievements follows. Greater detail against contracted
outputscan be found in Section 3.1 and spiwject reports can be found in Appendid6.¢7.6.8.

Partnership model

A shared investment funding model has been piloted in NSW. The model has effectively laid the
foundations for maximising the delivery of multiple biocontrol agentshenground, while fostering

a more sustainable and collaborative ugerys model for biocontrol services for the future than any
other model developed in Australia.

Followingpreliminary consultationa conceptual model was developed for N8#¢edon the

expeaience of a welkstablished and successful program run by the National Biocontrol Collective of
New Zealand, and a local (north coast) test case led by the NSW Weed Biological Control Taskforce
(NSW TaskforceThe NSW Taskforce is undertaking a f@mgh commitment to the new partnership
model developed by the project team. The Taskforce Terms of Refef@oBghave now been

revised to incorporate their commitment to the model. A prospectus has been developed for
stakeholder engagement and subscription.

Due to Queensland being already committed to an existingth@sed funding model, the project
team was advised there was no impetus for current change in Queensland at this point in time.

The outcome in developing this model was to obtain financial bgdkomfederal andstate

governments, NSW LUBcal government and other stakeholders to form a centralised RD&E node

f SR o0& (GKS b{2 ¢IFalF2NOSo /2fftSO0A@Ste (GKAa y2RS
fasttrack and maximise the eground delivery pipeline of biological control agents.

The model was developed from a NS¥htric position (i.estructures operating in thatate) and

the portability of the model nationally is not guaranteed. Notwithstanding this, the principles are
portable and consistof:

1 beneficiaries pay
1 patrticipation by multiple stakeholders at multiple levels (federal/state/local jurisdictions)
9 information exchange and priority setting by participants
9 level of cash contribution (in light of an investment prospedeascribing the benefit) relates
to delivered benefits.
Blackberry

The project primarily focused on determining if the blackberry decline syndrome, observed in south
westWAduring the past 10 years, could be manipulated and developed as an effectivefand sa
biocontrol tool.

In hostspecificity teststhe prospective pathogeR. pseudocryptogedid not significantly affect
pasture species, but killed or considerably reduced growth of several native species in the Acacia,
Callistemon and Eucalyptus genera.

These results were the basis for the decision not to proceed with field fliaksproject has outlined
a range of possible options as the next steps towards blackberry biocontrol in Australia.
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Cylindropuntia

The Cylindropuné project has achieved the massaring and redistribution of four biotypes of a
sapsucking bug or cochineal insebt, tomentosusacross NSW and Queensland and development of
amolecular diagnostic tool that identifies plants to the cultivar level.

Releasesof cochineal biotypes were successful in less than 20 months at Longreach and Hepel sites
with mortality of the target weed observed at both sites.

Mass rearing and release

Between November 2016 and April 2018, 849 infeddedomentosugholla biotypes were released
at 36 sites acros®ueenslandNSW, WA and SA. Establishment was confirmed at 16 of these sites,
with the remaining 20 release sites not checked (due to their remoteness).

Infected biotypes have been supplied to 11 coun®ISW andQueenslandl two NSW LLS branches
(Western and North West) and twQueenslandNRM groups (Desert Channels and Southern Gulf).

Establishment, spread and impact

Monitoring evaluated the establishment, rate and direction of spreaxt! impact of the agent o@.
fulgidaat LeandeiStation in central Queenslarahd Booligar Statiom southwest Queensland. The

rate of spread was consistent between the two monitoring sitéseteen months after initial

release the cholla biotypghowed significant impact. Newdmerged crawlers, which are windborne,
were found to have spread distances of 220m (Leander Station) and 300m (Booligar Station) in the
first year, in a predominantly soutivesterly direction. Within 18 months, 100% of pisuat the

Leander Station monitoring site had been infested with the insect and 95% of these plants had been
killed. At Booligar Station, 100% of plants had been infested with the insect and 83% had been killed.
This result exceeded expectations, howewerfacilitate this spread even further, land managers are
being encouraged to manually spread infected clado@eflattened leaflike sten) to plants 20m

from the nearest infected plants.

Of the plants that managed to survive, many had been severely gedlby the insect and were
showing signs of poor health. These results indicate a successful future for the biocoirol of
fulgidavar.mamillatain Australia.

Molecular studies

Molecular studies have reached the point where all eigilindropuntisspp.present in Australia can
now be identified from their DNA. There are multiple benefits in adopting the molecular tool
developed as a part of this project for species identification. First and most importantly, correct
identification will lead to matchinthe most effective biotype to the target. Secondly, tieticient
confirmation allows rapid and appropriate response to new infestations. Third\p fteenentosus
biotypes identified can interbreed and the progeny may display a difference in host raddeat
performance, which could result in a reduction of the virulence and impact on the target species.
Correct identification will assist in reducing crassmtaminaton ofthe biotypes at an infestation site.

Previously, without a confirmed identification of ti@ylindropuntiaspecies being targeted, a series
of host and feeding impact trials would be required to determine the most suitable biotype of
tomentosus These trials would take up to three monthsdomplete.
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Gorse

The gorse biological control project successfully collecteaks reared and redistributed gorse soft
shoot moth (GSSM) to 83 sites across Victoria, Tasmania, NSW and SA.

More than250,000 adult moths and larvae were recovered from 3dssitcross Tasmania. The 19
sites where the agent has permanently established are now recorded oAubtalian Biocontrol
Huh.

Gorse soft shoot mothwas introduced at 22 new sitegrossVictoria and 16 new sites BA

Releases i®Awere conducted as planned by Adelaide Mount Lofty Ranges (AMLR) NRM. South
Australia Murray Darling Basin NRM and AMLR NRM conducted additional GSSM releases that were
partly funded by other sources, but made possible through engagement with this project.

During the projectknowledge has been accumulated about the climatic factors that support (or
discourage) moth establishmenitwenty-four new releases were conducted in Tasmania to address
distribution gaps in thastate. The GSSM is unlikely to estahlin wetter inland regions of north

west Tasmania where the average annual rainfapigroximatelyl500mm.

Parkinsonia

Two biological control agentueupitheciaisplatensisnd Eueupitheciarollonoidegnicknamed UU1
and UU2 respectively) previously approvedrelease in Australia were massared to provide
sufficient quantities of agent to be released.

UUL and UU2 were distributed at 100 rangelands sites across northern Australia (including
Queenslad, WA and the NT) to assist with the integrated management of parkinsonia.

Mass rearindiubs have been established for UU1 at Charters Towers and for UU2 in Brisbane.
Rearingand widespread releases of agemtsre achieved through collaborations of CSWRith key
partnershipsReleases were supported by more than 100 regionamerators, wo released
275,000 moth larvae anpupae.

More than 200,000 UUL (76 sites; 116 releases) and 75,000 UU2 (24 sites; 37 releases) were released
on parkinsonia infesté&ns. This is in addition to the 850,000 UU1 (112 sites; 324 releases) and more
than 210,000 UU2 (19 sites; 56 releases) released as part of an earliduiiodl project.

Monitoring indicates the insects have established at more than 50% of the red#aseand are
starting to spread considerable distances (>10km) on their own. This spread indicates the agents are
likely to effectively find and attack parkinsonia plants across the rangelands.

A physiological study of the heat tolerance of UU1 and UWZrharoved the efficiency of the mass
rearing processes, as well as identifying optimal locations for releases in Austhadib,will improve
survival and establishment rates and associated weed impacts.

New knowledge was developedrass the lifehistory transitionsof the agents to inform whether
they are best released as pupae, juveniles or adults. Investigations into climatic modelling, heat
tolerance and release age improve survival and likely weed impact of the agent.
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Parthenium

This project expatted previous investment and releases of agents (the geedingSmicronyx

weevil, the rootboring Carmentamoth, the summer rust and the winter rust) on parthenium. All but
one of these agents have established across cefuakenslandvith most agentsausing substantial
damage to and control of partheniuralthough effectiveness of the agents varies seasonally.

A total of 30 release sites were identified across south@ueenslandn consultation with local

Landcare and community groups, local goveemts, regional councils, graziers and other

stakeholders. A total of 10 field collections were carried out at 19 sites across d@ntahslanagnd

the collected agents redistributed across 20 sites in southern Queensland. These project activities
provided an opportunity to mass rear and accelerate the redistribution of four agents across 20 sites
in southern Queensland. Widespread establishment of many released agents has occurred after only
two years.

The project also helped to train more than 36 comntyigiroup members in the rearing and field
release of various parthenium biological control agents.

Slverleaf nightshade

This project imported and established a quarantined breeding coloaysibierleaf nightshade
beetle Leptinotarsa texanpa

Hostspecificity testing indicated the beetle attack8dlanaceaspecieggenetic relatives of the
weed)and so work on this agent discontinued. This demonstrated the rigour afdhsultation and
testingprotocols utilised by the project and providesassurance for the basis of sampling for host
specificity testing. It also provides greater confidence and reliability in selecting species in any future
proposals.

There were three molecular biology (DNA analysis) tools developed within the project theat ha
improved precision in aligning weed targets with suitable agents. The first investigated the
geographic origins of silverleaf nightshade (SLN) introduced to Australia, and analysed silverleaf
nightshade DNA from around the world to compare it with DNAwstralian SLN. The second
component analysed the DNA of native Australian Solanum species to construct a phylogenetic
model (family tree) based on molecular evidence, to best target relatives fordpesificity testing.

A third component examined thBNA of imported.. texanabeetles to confirm it was true to

species.

The analysis of DNA from native Australian Solanum species samples covered almost 90% of the
known Australian species. Research was also conducted into methods to germinate seeds of
Austalian Solanum plants, to improve the supply of test plants.

A major output from this project was a collection of propagation material of all wild spexies;
lodged with statebased herbariums.

BiocontrolHub and app

A webenabled platformprovidingaccess to current knowledge on weeds targeted for biocontrol and
available agents, which is accessible in a single point for utilisation by the entire pipalmereated
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during this project. Australian Biocontrol Hub and app available through ALA
https://biocollect.ala.org.au/biocontrolhub

The project uploaded content for 28 Australian weeds and 85 biocontrol agents and conducted beta
testing with partners and collaborators and demonstratet gained feedback from at least 200
producers and stakeholders across five states.

3.1 Subproject level achievements
All eight subprojects achieved their contract outputs. Sploject activity was reported against a
sub-project log frame, describing key activities and outputs. The outputs underpinned the contracted
outputs. A collation and review of deliverables from the gubject log frames (again&ural R&D
for Profitprogramobjectives) are reported in Appendixd7L. All subproject final reports are
included in Appendix 8.1¢7.6.8.

9 Partnership modet, outputsachieved

9 Blackberry outputs achieved

<« C i Secure | htwps//blocoliect.ala.org.au

trol Q H
Home | Target species | Data | Login
The Australian Biocontrol Hub

»

control 0
hub

Go to biocontrol projects About the biocontrol hub
What is biocontrol? Sharing and using data
Case studies Further information

Figure8. The Australian Biocontrol Hub, housed on the ALA, provides a legacy product which acts as a repository ¢
research knowledge aridformation.

Cylindropuntiag outputs achieved
Gorseg outputs achieved
Parkinsonia outputs achieved

Partheniumg outputs achieved

= =4 =4 -4 -2

Silverleaf nightshade outputs achieved
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9 Australian Biocontrol Hub and agmutputs achieved

In addition to the contracted outputs a number of the spimjects delivered additional nen
contracted outputs. These have been summarised@iahlel.
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Tablel. Summary ofasttracking project subproject delivery and additional norcontracted outputs

Subproject

Summary status of delivergf
contracted outputs (refer table
below for componentoutputs)

Additional non-contracted outputs

Partnership model

Met expectations

Not evident

Blackberry

Met expectations

Not evident

Cylindropuntia

Exceeded expectations

Releases at total of 44 sites (24 above target outputs)

Establishment confirmed at 1$tes, release at 36 siteB (tomentosugholla biotype).

Molecular studieg; all eight species present in Australia can be identified by their. DNA

Nineteen months after initial release on a point source plant at each site, the cholla biotype hasibadieant impact.

Gorse

Exceeded expectations

Additional releases made in NSW and South Australia.
Monitoring showed a promising fungus had infected plants previously damaged by moths.

Parthenium

Exceeded expectations

10 field collections were conduaieat 19 sites.

Agents released at 30 sites.

The accelerated redistribution project has recorded unusual widespread establishment of many released agents after @alsstwo y
Trained 36 community group members in rearing and field release skills.

Parkinsmia

Exceeded expectations

Agents released at 100 sites (82 additional sites above target outputs).

Silverleaf nightshade

Met expectations

A global silverleaf nightshade DNA survey and analysis to confirm the origin of silverleaf nightshade.
The creation of a native Australian Solanum species location database.

A comprehensive DNA study of Australian Solanum species.

Guidelines and protocols developed for improved industry tepscificity testing.

Improved germination procedures identified.

Biocontrol Hub and app

Met expectations

Seven additional weeds and 34 biocontrol agent descriptions uploaded.

Overall

Exceeded expectations

BCR report €ase studies survey:

90% of survey respondents indicated this project has influenced the pdieteprocedures for future weed RD&E in some capacity
95% of survey respondents indicated their involvement with the project had increased their skills and knowledge

100% of survey respondents indicated the project had increased their awareness and undiegiat biological weed control options
99% of survey respondents indicated the project had increased their networks and interactions with peers.
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Table2: Subproject output evidence against contracteduiputs

Subproject Output description Output status Output evidence
Project initiation, Output 1(a) estalish steering committee and hold Met expectations A combination of facgéo-face meetings anteleconferences
management and | regular steering committee meetings. was utilised.
coordination . . . -
Output 1(b) execution of agreements and contracts w| Met expectations Contracts were executed with all partner organisatiansl
partner organisations and service delivery agents as service delivery agents. The contracts are available from M
needed (to be determined by thgrantesd.
Output 1(c) develop projectplan, extension plan and § Met expectations Provided as part of M1
monitoring and evaluation plan.
Output 1(d) deliver an endf-project evaluation and Met expectations SeeAppendix 74 Evaluation
report. The evaluation report must report on the SeeAppendix7.6 Individual sukproject draft final reports

outcomes achieved against tipgogramobijective,
including quantitative information on the outcomes
achieved and independent expert analysis or expecte
an/or demonstrated quantifiable returnsn investment.

Output 1(e) deliver communication and extensimin Met expectations See Appendix 2.
overarchingprojectactivities, which will include best
practice guides, progress reports and media releases
Projectinformation (e.g. location of releases) will be
uploaced to the Atlas of.ivingAustraliawebsite, and
LINEY2GSR @Al LI NIYySNARQ 3
and websites.

Partnership model | Output 2(a) hold consultation meetings with Met expectations Consultation meetinga/ere held with representativesrém
stakeholders, including Local Land Serviceslecal Regional Weed Committees in NSW includiongal Land
government groups. Services weed coordinators, general managers and team

leaders, and weeds officers frolmcal councils from July 2016
to April 2018.
Output 2(b) develop and implement a shared Met expectations A shared investment modelaspiloted in NSW as a result of
investment fundingnodel. shifting the focus of the previous Lantana and North Coast

Weed Biocontrol Taskforce to a statewide group.
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Subproject

Output description

Output status

Output evidence

Output 2(c) obtain commitment of the stakeholders to
the business model with a clear understanding of the
level of participation required for it to succeed.

Met expectations

Categories of commitmemwere determined as part of the
model and organisations stated interest in participation. Thg
prospectus describes paripation contributions and benefits.
The prospectus was supported by the NBX&ed Biological
ControlTaskforce in April 2018.

The commitment has been from NSW jurisdictions

Output 2(d) set up a trial stakeholder investment
partnership model run bgtakeholders and state
research agencies in New South Wales and Queenslg

Partially met
expectations

A shared investment modelaspiloted in NSW. Queensland
did not commit to partner in this model, however interaction
between the jurisdictions do nowcaur (e.g. prioritisation,
collaborations). Due to Queensland being already committe
to an existing lewpased funding model, the project team wa|
advised through interagency discussion that there was no
impetus for current change in Queensland at thisdi
However, the project team also reported tii@ueensland
funding modeis under review (201¢turrent) to discuss
NBIA2ylLf O2yGNROdziA2Yya | YR
priorities ¢ analogous to the NSW model.

Output 2(e) in conjunction with stakolders, establish
how data relating to agent release, redistribution and
impact evaluation should be set up.

Met expectations

Data pertaining to agent release, redistribution and impact
evaluationwas collated and analysed on a wesplecific basis
with the lead researcher responsible for the data.

Output 2(f) hold meetings with partner organisations t
assess efficacy of the model and potential for further
national expansion.

Partially met
expectations

Meetings were held with regional groups and juittns. A
hierarchical structure egiis in NSW where regional needs arg
representedvia regional weed committees arigher-level
Local Land Servicdseedback was reported meeting
minutes, although this was not compelling evidence of
awareness or suppt. Interstate partnes
(researchers/collabotars) were aware of the model. The
opinion of theproject managewas that the modelas not
sufficiently assessed by executive of interstate flicSons
with them providing feedback on the opportunity for
expansion in differing states.

Page31of 77



Rural R&D for Profit Program Final Report

RnD4Profit1 4-01-040 Fastracking and maximising the lodgsting benefits of weed biological control for farm productivity

Subproject Output description Output status Output evidence
Output 2(g) under the model collectively prioritise, fun| Partially met Projects were initiated througthe NSWWeed Biological
and initiate biocontrol projects in NSW and QLD. expectations ControlTaskforceThe developindorum of participating

organisations that now underpins a new model, was credite
with assisting weed prioritisation and shaping projects in the
Round 2 weed biocontrol projedt.is not evident that other
weed projects have commenced as a result of a new
implementation model. Nevertheless, the core ingredients g
the new model are in place in NSW to prioritise, fund and
initiate projects in NSW partners, forum for interaction.

It isnot evidentthat sufficient investmentauld be realised for

a sustaimmble funding model, but five additional funders are
likely to contribute to the poohext financial year.

Output 2(h) link the business model outputs to the Met expectations Project materials have been provided by research teams to
national weed biocontrol Atlas of Living Australia data| support theAtlas of Living Australi€Concurrently the NSW
hub, and seek to grow the business modetoss Weed Biological Control Taskforce is developing a website
Australia by assessing likely participation of stakehold will includebiological controtesearch and implementation
outside NSW and Queensland in the new business activities, to promote weed biocontrol, indicate availability o
model. agents, provide access to training and networking

opportunities, anl contact list. Data pertaining to agent
release, redistribution and impact evaluation will be collated
The incorporation of that data onto the biocontrol app has
progressed and will be accessible via the Biocontrol Hub wi
the Atlas of Living Australi
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Subproject Output description Output status Output evidence
Blackberry Output 3(a) develop a prototype mapsoduction Met expectations After testing different grains and a vermiculibased substrate
system and assess viability of fungal material. to mass produce inoculum of tHehytophthoraspecies, the

project selected the latter as the most suitable for subsequg
glasshouse experiments. Mgsduction in large breathable
polypropylene bags with filters was successful either using
vermiculitebased substrate or shredded sugarcane mulch.
(Appendix 7.5

The project demonstrated th&hytophthoracan survive in
fresh, colonised vermiculitbased substrate stored at 4°C an
~22°C, but not at20°C, for five weeks, five and 12 months.
Bacterial and fungal contaminants were present in the
inoculum after 12 months of storage and therefore viability
assessments after 18 and 24 months were not performed

Output 3(b) experimentally test different application | Met expectations An efficient protocol to produce standardised young
techniques for the fungus on blackberry plants. blackberry plants from seedas developed and used
throughout the project. Following an analysis of the relevan
literature and consultation with colleagues at Murdoch
University, a soil application technique was selected as the
most appropriate for this system. The project testeffadient
dosages of inoculum and demonstrated the importance of
subjecting inoculated blackberry plants to regular simulated
flooding conditions to reproduce the decline syndrame

Output 3(c) conduct at least two suitable field farm Met expectations Farmbased field trials were cancelled after it was discovere
based trial sites ingrtnership with stakeholders in eacl some of the nortarget plant species (e.@cacia tested were
of ACT/NSW, Victoria and WA adversely affected by the select@hytophthoraspecies. After
Revised Output 3fconduct a scoping study on the consultation with MLA, the project team initiated field survey
prospect of the sawflydartiga albomaculatdor in Europe, the native range of blackberry, to gain a better
blackberry biocontrol. understanding of the host range of the stemoring sawfly

P.faunugformerly known agi. albomaculaty previously
identified as a possible candidate for blackberry biocontrol.
Preliminary survey redts were encouraging.
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Subproject

Output description

Output status

Output evidence

Output 3(d) perform hosspecificity testing of the
fungus on different blackberries and néarget plant
species.

Met expectations

The selectedPhytophthoraspecies was tested on seven
blackberry varieties (different species andfdones)
propagated by seed or cane {ipoting using the robust
experimental methodology developed as part of the project
Plants from three of the seven varies were significantly
affected

ThePhytophthoraspecies was also tested on 45 n@amget
plant species (12 of these species are being tested for the f
time as part of ongoing trials). 15 native species in the gene
AcaciaCallistemorand Eucalyptusvere significantly affected
by the Phytophthoraspecies. All pasture specitsted, except
Trifolium repensn one trial, were not significantly affected

Output 3(e) if results (Outputs 3(a) to 3(d)) indicate th
the fungus may be a successful control agent for
blackberry, prepare a plan for largeale delivery of the
agent to landholderdf the fungus is not a candidate
agent, then make recommendations for next steps in
biological control of blackberry.

Met expectations

Results from glasshouse experiments showed the selected
Phytophthoraspecies could pose a risk to ntarget plants
species associated with blackberry in the field if it was to be
redistributed on a largscale. A series of possible options for
the next steps in the biocontrol of blackberry in Australia haj
been outlined in report. Theris, however, no guarantee that
investments in these options would generate effective and
safe management solutions for blackberry applicable at the
landscape scale.

Output 3(f) Deliver a report analysing all results
including two years of field assessments.

Revised Output 3(Dpelivera report analysing all results
for biocontrol of blackberry, including outcomes from
investigating potential biocontrol agents.

Met expectations

Analysis of all results and recommendations provided in finz
report (Appendix B.2).

Cylindropuntia

Output 4(a) field collect neactylopius tomentosus
biotypes and conduct hostpecificity tests.

Met expectations

Field collections db. tomentosusvere successfully made
from South Africa (2014 one biotype), the USA (20XZour
biotypes) and the USMexico (201%; 16 biotypes). In total,
21 accessions were imported into an Australian quarantine
laboratoryfor further host range and impact testing.

Output 4(b) conduct molecular studies on all
Cylindropuntiaspecies found in Australia.

Met expectatiors

Molecular studies completed on all Australian material
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Subproject Output description Output status Output evidence
Output 4(c) submit applications to field release suitabl Met expectations Preparation of four draft release applications, which were
biotypes ofDactylopius tomentosus approved November 2017.
Output 4 (d) release approved biotypes in the field at { Exceeded Between November 2016 and April 2018, 849 infected chol
minimum of 20 sites in NSW and QLD and monitor expectations biotype leaves were released at 36 sites in Qld, NSWaidA
establishment. SA. Confirmed establishment was recorded at 16 of these,

the remaining 20 release sites having not been checked du
their remotenessinfected leaves were also supplied to 11

councils (NSW and QLD), two NSW Local Land Services (L
and two QLDNatural Resource Management (NRM) groups
(Desert Channels and Southern Gulf) for further rearing ang

release.
Output 4(e) establish rearing colonies for one South | Exceeded Laboratory rearing colonies (pure strains) of the cholla bioty
African and two USA biotypes subject to their approvg expectations (from South Africa) were maintained in Orange (NSW) and
to be field released. Brisbane (QLD) on loose leaveLofulgidavar. mamillata. In

addition, rearing colonies were established at Mt Isa,
Longreah, Charleville (QLD), SA and WA. Laboratory rearir
colonies of thecalifornicavar. parkeribiotype were
established and maintained in Orange on loose leavesrand
Brisbane on loose leaves ©f prolifera Field rearing colonies
of the californicavar. parkeribiotype were setip at Cumborah
(NSW) orC. pallidaLaboratory rearing colonies of the
Cylindropuntiaspp. biotype were established and maintaineq
in Brisbane on loose leaves©f imbricatawhile the
acanthocarpa X echinocarpa biotype was essilgld and
maintained in Brisbane and Orange on loose leavés of
tunicata.Laboratory rearing colonies of thegeloviibiotype
were established in Brisbane on loose leave€ ofpinosior

Output 4(f) develop a molecular diagnostic test to Met expectations Biotype matching t&Cylindropuntiaspecies was enhanced
identify Cyindropuntiaspp. samples. through the use of a molecular tool and more thorough
growth habit observations of the individual cactus species.
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Subproject Output description Output status Output evidence
Output 4(g) report on the establishment of biotypes aff Exceeded Longterm field monitoring sites were established for the
where the biotype has established, undertake expectations cholla biotype orC. fulgidavar. mamillataat Longreachn
redistribution. Queensland.
Longterm field monitoring sites were also established for th
californicavar. parkeribiotype onC. pallideat Cumborah and
Grawin, both in NSW. Monitoring commenced during
November 2017 and will continue for the next two years.
A longterm monitoring site was established at one of the tw
sites where thebigeloviibiotype waseleased orC. spinosior
The site is situated at Bexley Station (Queensland)
Output 4(h) prepare scientific papers based on result§ Met expectations Four peesreviewed papers:
from completed hosspecificitytesting of South African 1) Hostspecificity testing of the South African biotype
and USA biotypes and molecular diagnostic tests. 2) Host specificity of the first four USA biotypes
3) Molecular diagnostic test
4) Host specificity of the USA biotypes collected in 2015.
Three conference papers:
Australasian Weeds Conference (x2)
Queensland Weeds Symposium
Output 4(i) provide the best evidendgased orfarm Met expectations Observations during monitoring efforts showed the greatest
best practice recommendations to integrate biocontro benefit of introducing thecholla biotype to this infestation wa
into production systems based on information availab that oncethe agent was established, the infection of even th
Contributions from observations, reflections, and smallest cladodes by the cochineal was extremely high. Loy
intuition should be included but noted as such. inoculation loads are required to kill these emerging plants,
therefore the cactus infestatiowould no longer require a hig
recruitment rate to sustain an increasing population.
Gorse Output 5(a) develop monitoring protocols for GSSM. | Met expectations Monitoring protocols were developed at the commencemen

of the project and sites were subsequbnassessed for the
presence of larvae by conducting afinute (minimum)
search of the poinbf-release. The protocol balanced relative
ease of detection of different lifstages with typical time,
resource and training constraints.
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Subproject Output description Output status Output evidence
Output 5(b) releas and monitor GSSM at a minimum ¢ Exceeded More than 25,000 gorse soft shoot moths were collected frg
20 sites in Victoria, SA and Tasmania and record on t| expectations Tasmania for release at other sites.

Atlasof Living Australia biocontrol portal for all Monitoring for agent establishment, spread and abundance

monitored sites where GSSM has been established. was conducted at eight existing release sites across Victori
and 75 existing release sites acroasmania (67 more sites
than the project target of eight sites). Sites with the highest
population densities suitable for collection were located in th
Tasmanian midlands at Jericho and Melton Mowbray.

Output 5(c) conduct field days at two sites in Vi@o Exceeded More than 200 producers, land managers, scientists and

and two sites in Tasmania. expectations students participated in more than 19 field days, workshopsg
and related events in Tasmania and Victoria. In most cases
field days coincided with #hcollection, release or monitoring
of agents, as they provided hands training and practical
outcomes to participants.
Parkinsonia Output 6(a) identify at least 18 fieletlease sites across| Exceeded At least 18 sites were identified f&ueupithecia cisplatensis
Queensland, NT and WA and establish nrassing expectations (UU1) andeueupithecia vollonoidé®U2). Massearing hubs
hubs for ingct biological control agent pupae. have been established for UU1 at Charters Towers, and for
UU2 in Brisbane.

Output 6(b) investigate physiological requirements for| Met expectations A detailed understanding of the physiological differences in

life history transitions for both insect biological control UUZland UU2 has revealed that UU1 may be more cold

agents and publish results in an international journal. tolerant, but UU2 may be more vigorous once its minimal
developmental threshold temperature has been reached.
The data have been analysed and graipictuded in the final
report.

Output 6(c) release 10,0(fupae of each insect Exceeded Releases in excess of the initiahticipated releases have

biological control agent across 18 sites in northern expectations been achieved across northern Australéore than 200,000

Australia and monitor establishment. UU1 (76 sites; 116 releases) and 75,000 UU2 (24 sites; 37
releases) have been released on parkinsonia infestations
across northern Australia.

Parthenium Output 7(a) select release sites and establish one Exceeded 30 sites were identified as potential release sites, with 15 si
parthenium biological control ant in the glasshouse. | expectations deemed viable.

The summer rust was established in the glasshouse during
2016.Carmentamoth was established during January 2018.
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Subproject

Output description

Output status

Output evidence

Output 7(b) undertake field visits to collect parthenium
biological control agents in central Queensland and
release them (those available in the field) at a minimu
of eight sites in southern Queensland.

Exceeded
expectations

30 sites were identified as potentieelease sites with 15 sites
deemed viable.

The seedeedingSmicronyxwveevil, the sterdboring
Listronotusweevil, the rootfeedingCarmentamoth, the stem
gallingEpiblemamoth and the summer rust were field
collected from 16 sites in central Queensland.

About 3209 adulSmicronyxveevils were released at seven
sites.

About 400Carmentamoth andListronotusweevitinfested
parthenium plants were released at three sites.

100Zygogrammadeetles were released at one site.
800 winter rustinfected leaves wereeleased at eight sites.

Output 7(c) establish magearing lab colony and field
release of one biological control agent in southern
Queensland.

Met expectations

Summer rust has been mass reared and released at 23 sitg
Carmentamoth has been mass reared and released at four
sites.Listronotusweevils have been mass reared and releas
at one site.

Output 7(d) monitor agent establishment status at
release sites in southern Queensland.

Exceeded
expectations

Surveys were conduetl ad hocduring release efforts. Plants
were inspected visually for signs of pathogen or insect
presence. In summary, the winter rust was recovered from
sites, the summer rust was recovered from 10 sites, the
Smicronyxveevil was recovered from 14 s@getheCarmenta
moth was recovered from four sites and thistronotusweevil
was recovered from five sites.

Silverleaf
nightshade

Output 8(a) obtain approvals for importation of beetle.

Met expectations

Two Australian Government permits, required to imfplve
Leptinotarsa texandeetles into quarantine in Australia, were
obtained from the Department of Agriculture and the
Department of the Environment during early 2016.

Output 8(b) develop SLN plant cultures, source SLN
shoot material and confirm segacing protocols.

Met expectations

Plant cultures established during early 2016.
Material sourced from SA and Victoria.

DNA sequencing protocols were successfully developed an
tested at the Wagga Wagga Agricultural Institute (NSW DP
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Subproject

Output description

Output status

Output evidence

Output (8c)undertake hostspecificity testing on plant
species collected.

Met expectations

Hostspecificity experiments tested 27 native ntarget
species, 19 cultivars of various crop and ornamental specie
and three other exotic speciekeptinotarsa texanaitilised
non-target species in nahoice and choice experiments.

Output 8(d) import a colony dfeptinotarsa texaniato
guarantine and refine rearing methodologies to
maximise colony development.

Met expectations

152 liveL. texanaadults were imported from South Africa on
14 April 2016 and the colony has been maintained. Rearing
methodologies refined.

Output 8(e) develop a detailed plan for specificity test
and propagule collection, using the centrifugal
phylogenetic method t@rioritise native and
commercially important Solanaceae occurring in
locations where the ranges of silverleaf nightshade ar
potential nontarget species overlap. At least 30
species/cultivars will be collected, from at least 30
locations for hosspeciftity testing.

Met expectations

Comprehensively analysed phylogenetic (family) relationsh
between Australian Solanum species based on molecular
techniques (DNA sequences) and advanced computer
algorithms.

Seed and cutting samples were collected from ére
designated field trips in addition to opportunistic field
collections across NSW, Queensland, SAaAWINT.

During late 2011. texanavas observed to attack the potato
cultivar Nadine in a quarantine laboratory in Melbourne.
Subsequent experiments resulted in damage to a group of
related potato varieties. These observations disqualified
texanafrom release in Australia.

Output 8(f)complete DNA sequencing of SLN materia
from Australia and overseas.

Met expectations

A total of 341 specimens, representative of 1%@lanaceae
species, were included in DNA analyses.

Output 8(g) prepare a plan for next steps in the
biological controbf SLN. This should include detailed
planning for release dfeptinotarsan Australiaif
Qutputs 8(a) to 8(i) indicate the beetle may e
successful control agent for SLN.

Met expectations

As a result of Output 8(e) it was determined that a relelase
texanain Australia was not an option.

Output 8(h) initiate Australian Government Import Ris
Assessment procedures to obtain approval for release
SLN agent.

Met expectations

This has been completed, but not submitted due to the
termination ofL. texamm as a viable agent.

Output 8(i) prepare scientific papers on themject
research.

Met expectations

Six papers have been drafted and are in varying stages of
approval.
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Subproject

Output description

Output status

Output evidence

Biocontrol app

Output 9(a) develop and test the Android and iOS
biocontrol app andink for download from the Atlas of
Living Australia biocontrol portal.

Met expectations

Biocontrol Hub is accessible via
https://biocollect.ala.org.au/biocontrolhub

The app can be downloaderbim both Google Play aritie
App Store.

Output 9(b) upload content for Australian weeds and
biocontrol agents onto the Atlas of Living Australia
biocontrol portal.

Exceedd
expectations

28 target weeds, information and descriptions for 84
biocontrolagents released for these weeds. New content
written for each target and agent.

Output 9(c) conduct app beta testing witinoject
partners (NSW, Tasmania, Victoria and Queensland),
private consultants (Tasaniaand Vitoria),
NRM/Landcare CollaboratorSA4 and Victoria) and
selected producers (Tasmania and Vig&).
Demonstrate app to 200 producers/stakeholders at
agent releases in Queensland, NSW, Victoria, Tasma
and SA, including at least eight field days in Victoria @
Tasmania. Publicise app tlugh project partner
websites and social mediproject stakeholder forum
andproject-related media releases. Google Analytics

be used to measure and report on uptake.

Met expectations

Testing occurred with 220 producers and was demonstrate
through 11field days. Promotion was undertaken by other
sub-project partners, a project stakeholder forum (29/11/17)
and via conferences and media activities. A Google Analyti
report is included in suproject report.

Paged40of 77


https://biocollect.ala.org.au/biocontrolhub

Rural R&D for Profit Program Final Report

RnD4Profit14-01-040 Fastracking and maximising the loAgsting benefits of weed biological control for farm productivity

3.2 Contribution to program objectives

The objective of th&kural R&D for Proffirogramis to realise significant productivity and profitability
improvements for primary producers, through:

1 generating knowledge, technologies, products or processes that benefit primaryqemd

1 strengthening pathways to extend the results of rural R&D, including understanding the
barriers to adoption

9 establishing and fostering industry and research collaborations that form the basis for
ongoing innovation and growth of Australian agricudtur

In some weeds, impact at scale from biological control agents can take considerable time (30 years)
while for other weeds the time to impact is much short&@heFasttrackingproject has

demonstrated that human intervention in weed biocontrol systesiwgported by a dynamic and
collective knowledge base and innovative technologies, can, through a collaborative and consultative
approach, hasten the impact and scale of biocontrol efforts, boosting primary prodipcedsictivity

and reducing their costs.

The ability to identify, rear and release a multitude of agents, each acting on different parts of the
plant and across seasons, wailboincrease impact. To that entesearch to facilitate an efficient and
time-effective discoveryto-delivery pipelinesupported by consultative and collaborative processes
has the greatest opportunity for cumulative success.

TheFasttrackingproject contributed significantly and successfully across all tRe®l R&D for
Profit programobijectives. Thesebjectivesunderpin the required human intervention critical to
long-term success in weed management.

TheFasttrackingprojectgenerated knowledge, technologies, products and processes that benefit
primary producershrough further exploration and understanding, r@hg and improving processes
and protocols, and identifying the relevant human resources with whom to form partnerships and
collaborations.

1 Exploration and understandingBy exploring and better understanding weed and agent
biology and ecology (througiné use of traditional and innovative technologies, such as the
molecular diagnostic tool used in the Cylindropuntia-pubject) the project has been able
to expedite the discoverjo-delivery pipeline.

1 Processes and protocatdmproved rigour in the sence and a greater level of stakeholder
engagement in the RD&E processes has demonstrated benefits through enhanced
stakeholder and community confidence in weed biocontrol as a tool (e.g. silverleaf
nightshade suiproject).

1 People and partnershipsGainirg a greater appreciation for the breadth of potential
stakeholders in the weed RD&E pipeline, their core business, capacity and ability to,engage
has hastened the impact and scale of biocontrol efforts acrosgtbject (e.g. parkinsonia
and parthenium sb-projects).
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TheFasttrackingprojectstrengthened pathways to extend the results of rural R&D, including
understanding the barriers to adoptidsy managing expectations, delivering education and training,
and developing an interactive repository fostdrical, current and future biocontrol RD&E
knowledge and information.

1 Managing expectations Engaging with stakeholders along ttesearch, development,
extension and adoption (RDE&gipeline at the outset of thg@rojectestablished realistic
expectations, avoiding frustration and disengagement when project goalposts shifted (e.g.
blackberry sukproject).

1 Education and training A combination of conference presentations, workshops, field days
and intensive training opportunities developed k&ihd capacity of extension agents and
land managers, facilitating a smoother transition from discover to delivery across the nine
biocontrol agents released at more than 270 sites throughpttggect.

1 Interactive repository; By capturing historical anduorent knowledge and information in a
single accessible repository through tAastralianBiocontrol Hub and smartphone
application the projecthas established a living legacy, which facilitates ongoing connections
between stakeholders along the RDE&Aetiife.

TheFasttrackingprojectestablished and fostered industry and research collaborations that will
form the basis for ongoing innovation and growth of Australian agriculture.

1 Industry and research collaboratiogsviore than 200 lanHoldersand landmanagers, five
federal government agencies, 26 state government agencies, 17 local government areas, 12
community groups, 12 regional NRivbups, seven industry organisations, six universities
and 15 international bodies participated in thigoject.

The industry and research collaborations established and fostered across collectipempdts that
formed theFasttrackingproject addressed the historical fragmentation that characterises the
biological weed control RDE&A operating environment andalestrated clear efficiencies of
resource use (human, cash, infrastructure). In addition to efficiencies gained by capitalising on
existing resources, delivered through the core businesses of collaborators at no addipaate to
this project, the tweway flow of information that occurred through stakeholder collaboration
enhanced the connectivity and delivery across the various segments within the pipeline.

62% of organisations surveyed said they had significantly expanded their networks and
contacts as result of being involved in the project.

The value of the industry and research collaborations established throughetsiérackingproject
will ¢ if nurtured ¢ reap benefits for ongoing innovation and growth of Australian agriculture for
years to come

For primary producetghe collective impact of the cumulative achievements across=dsttracking
projectis greater engagement with, and improved access to, pesttice weed management
information and technologya superior range of biocontralgents andenhanced confidence in the
biocontrol RD&E pipeline, which will deliver faster impatteadscape scale. With thisllective
impactwill come associated increases in profitability through higher productivity and lower costs.
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The RD&E pipelnis critical for successfrom the laboratory onto the target weed. Delivery

networks and partnerships created and developed in this project allow more agents to be delivered
to where the weeds are situated. This process of human intervention greatbtsa®e natural

spread of the agents, reducing time to impact and so producer benefit

Awarenessgaising activities across the delivery pipeline increase land mar@dgeraledge of weed
biocontrol and so application and use of biocontrol agents and approaches. Use of agents on non
grazing lands by local government and others will reducembed population and potential
movement onto livestociproducing landscapes.

Figure9. Before (left) and after (right) photos taken at the Leander release sites of the Cylindropuntia project. Phot
courtesy NSW DPI.

Training and passing on skills from researchers to land managers and other stakeholders replicates
the researcher knowledge and effort, and allows local experts to focus onidsoals. The Australian
Biocontrol Hub and the associated smartphone application can provide access to the collective
information across the RD&E pipeline, improving efficiency of information sharing and delivery of the
benefits.

OWe did a single releasm a 1ha test plot and, within 16 months, 100% of those plants were
infected with cochineal and 95% of the plants had died.

Andrew McConnachie project leader Cylindropuntia syfiroject

dn March 2016 the research team released a cochineal bug thatnmrked on this

particular cactus. The release or nursery maethich we nicknamed the media plot because

we were always taking people to look atitvas about 100rhbut | was amazedtdow well

it spread. The researchers came up six months ago and @plohof more than 3000 cactus

LI FyGas 2yfe TFT2dzNJ 6ENB aidAatt fABSd LIQA 2dzal

Elizabeth Clarg producer involved with the Cylindropuntia syiooject
Leander Station, Longreach, Queensland
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4 Collaboration

Establishing and fostering productivellaborations has been critical to enabling tRasttracking
projectto med, and in many cases excedlle requiredoutputs.

The range of partners from individual landholders to government and international research
organisationg; resulted in increased efficiencies and higliean-expected achievements within the
project.

2 FIEINIAGQa t221Ay3 NBlIffte 0SYSTFAOALFT |y
researchers and other organisations on this project (Cylindropande

Andrea Fletcher Senior Weeds Officer, Walgett Shire Council, NSW

Critical to these achievements were collaboratigisoth domestic and internationa that
supported and facilitated the discovetg-delivery RD&E pipeline, particularly across the following
phases:

9 discovery (e.g. agent or process)

9 testing (e.qg. suitability and host specificity)

91 delivery (e.g. release anddistribution).

The ability to utilise both the intellectual and technological capacity and skillsets across an extensive
range of partnerships (some through formal contractual obligations, but many through invaluable in
kind support) was a core element behind the suca#dbe weed biological control achievements of

this project.

Table3 offers a subjective representation of the comparative jurisdictional efforested across the
three key phases of the discovety-delivery RD&E pipeline mentioned above.
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Table3. Relative partner contributions to key phases of the discovaoydelivery RD&E pipeline by jurisdiction for the
Fasttracking project.

Subproject

Pipeline phase

International
research
organisation

Australian
research
organisation

Local

government

Community
group

Producer or
land
manager

Blackberry
Cylindropuntia

Silverleaf
nightshade

Parknsonia

Discovery

XX

XXX

Blackberry
Cylindropuntia

Silverleaf
nightshade

Parknsonia

Parthenium

Testing

XXX

XXX

Parkinsonia

Parthenium

Deliveryc
rearing and
release

XXX

XX

XXX

XXX

Gorse

Parthenium

Deliveryc
redistribution

XX

XXX

Efficiency and
knowledge
exchange

X = moderate xx = considerable xxx = substantial

FigurelOandFigurell offer a visual insight into the geographic spread and diversity ofrAlisst
and internationalstakeholders wheontributedto the Fasttrackingprojectin some way through
financial, technological, intellectual, physical okind support.

dn excess of 340 volunteer hours have been contributed to this projectesu#t of the
collaboration with community partners and individual landholdérs.

Gorse project final report (see Appendi.4)
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FigurelO. Location and type of collaborator associated with Basttrackingproject within Austalia.

International partnergFigurell) were crucial in at least five of tHeasttrackingsub-projects to
facilitate the initial work on weed species and identify control agents in their native range.

Staff from the project tearm worked alongside these organisations to ensure aejsth
understanding of the agent, and to facilitate the importation under permit into Australia.

Existing international collaborations were strengthened duringRhsttrackingproject, which will
help build and sustain lorterm collaborations to facilitate future weed biological control efforts at a
local level.
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Figurell. Location and type of collaborator associated with Basttrackingproject outside Australia.

A list of theFasttrackingproject primary partners, partners and colladators is presented iffable

4.

Table4. Fasttracking project primary partners, partners and collaborators

Subproject Primary Partners Collaborators

partner
Partnership NSW DPI NSW Weed Biological
model Control Taskforce

The Weeds Society of NSV
Mid Coast Council
Tamworth Regional Counci

Upper Hunter Weeds
Authority

Eurobodalla Shire Council

Central Tablelands Local
Lands Services

Rouse County Council

NSW National Parks and
Wildlife Service

Hunter Local Land Services

Hawkesbury River County
Council

NSW Crown Lands
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Subproject Primary Partners Collaborators
partner

Northern Tablelands Local
Lands Services

North Coast Local Lands
Services

Queensland Department of
Agriculture & Fisheries
Landcare Biodiversity and
Conservation Team
Lincoln and Auckland, NZ
AgResearch, Lincoln NZ
Greater Wellington
Regional Council,
Wellington NZ

Horizons Reghal Council,
Wanganui NZ

Hawkes Bay Regional
Council, Napier NZ

Auckland Council, Aucklant
NZ

Department of
Conservation, Auckland NZ

Blackberry CSIRO Murray Local Mitta to Murray Blackberry
Land Services | ActionGroup
Agriculture CSIRO European Laborato
Victoria
Murdoch
University

Cylindropuntia | NSW DPI QDAF Castlereagh Macquarie

County Council

Bourke Shire Council
Bulloo Shire Council

Paroo Council

Longreach Regional Counc
Barcaldine Regional Counc
Murwell Shire Council
Balonne Shire Council
Quilpie Shire Council

Central Highlands Regiona
Council

Blackall Tambo Regional
Councll

Southwest Natural
Resource Management
Group

Southern Gulf Natural

Resource Management
Group
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Subproject Primary Partners Collaborators
partner
Desert Channels Natural
Resource Management
Group
Bush Heritage, South
Australia
Natural Resources SA Arid
Lands, South Australia
Queensland Murrayparling
Committee
Condamine Alliance
North West Local Land
Services
Department of Agriculture
and Food WA
Department of
Environment, Water and
Natural Resources SA
Department of Primey
Industries and Regions SA
Gorse Agriculture South West Natural Resources SA
Victoria Goulburn Murray-Darling Basin
Landcare Industry & Investment NSW
Natural Southern Midlands Council
Resources . .
Adelaide and Ballarat C|Fy Cc_)uncn
Mount Lofty Baynton Sidonia Landcare
Ranges group
Victorian Gorse | University of Melbourne
Task Force Deakin University
Connecting Department Environment,
Country, Vic Land, Water and Planning
NSW DPI vic
Tas Biocontrol
Parthenium CSIRO Queensland Murrayparling

Committee
Maranoa Landcare

Junction View Pest
Management Group

Oxley Catchment Group
Healthy Land and Water

North Burnett Regional
Councll

BundabergRegionalCouncil
BiosecurityQLD
Landholders
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Subproject Primary Partners Collaborators
partner

Parkinsonia Department of | Pilbara Mesquite| Department of Agriculture
Agriculture and| Management and Food WA
Fisheries, Group Rangelands NRM WA
Queensland

Northern Territory
Department of Land
Resources Management

Silverleaf Department of | South Australian| University of Melbourne
nightshade Primary Grains Industry | peakin University

Indu'stnes and | Trust Outback Pride Fresh
Regions South

Australia Bowen Gumlu Growers
Association

Graham Centre for
Agricultural Innovation

AusVeg

United States Department
of Agriculture

Herbarium of SA

South Australian Seed
ConservatiorCentre

AgriBio (La Trobe Universit
campus, Melbourne)

Invasive Species Unit of
BiosecuritySA

University of Texas
US Army Corps of Enginee

Department of Environmen|
and Water, SA

NSW Department of
Primary Industries

Biocontrol Hub /I { L whaQa | University of Melbourne
and app Living Australia | (Faculty ofScience )

Examples of collaboration within the suprojects

Partnership model

As part of the initial background work, international examples of shared investment funding models
were reviewed. As a result, a research trip was made to New Zealand and consultation meetings
were held with eight local organisations to gain insight ifte successes and lessons learned from

an existing partnership model led by Landcare Research New Zealand.

Meetings with nine personnel from Landcare and council representatives of the Biocontrol Collective
New Zealand were held to facilitate the developmef a collaborative funding model to aid
sustainable biological control funding in NSW.

aSSiAay3a oSNBE KSftR gA0GK 1Se& LISNE2YYSt 2F bSg %S|
from Landcare, AgResearch, Department of Conservation and repreisestibm five regional
councils.
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Blackberry

The component of the project focusing on blackberry decline was based on a collaboration between
CSIRO and Murdoch University. This collaboration was established years before this project, during
initial investigations of the blackberry decline syndrome in WA, which involved a PhD student and
researchers from Murdoch University, and a Pdrdsed researcher and technical officer from

CSIRO. The CSHMurdoch University collaboration was continued for tepgecific project.

Murdoch University played an important role in the project byis@latingPhytophthoraspecies

from blackberry samples collected by CSIRO staff at sites where the decline syndrome had been
observed.These collaborations allowed effictemse of crosorganisational resources and skillsets to
deliver on the project objectives. Without these new isolates the project would have been
discontinued in 2016.

Cylindropuntia

Collaborations in the Cylindropuntia project have led to greater adoesgents for releases of the
biocontrol agents not only in Queensland and NSW, but also across SA and WA. Champions of the
project were created in regional areas via partner organisations, which led to increased awareness
and identification of infestatios and additional release activities. Working with other organisations
will facilitate the ongoing monitoring of release sites and enable greater engagement with other land
mangers who are tackling the weed.

GThis project allowed very valuable networks ® thuilt between departments and between
researchers and extension staff. It outlined how research has on ground outcomes to
producers. There has also been a noticeable increased awareness and enthusiasm for
biological control options within the organisatioOverall, great outcomes on ground, and
great outcomes sociall.

Survey participant, NSW State Government

Parkinsonia

Collaborations across states and with community groups and producers allowed activity to cover the
entire distribution of parkinsoniacross northern Australid:his was achieved through collaborations
between researchers, extension officers, biosecurity officers and stakeholders across Queensland, NT
and WA.

This collaboration across more than two dozen agencies and groups is beingecthrough work
on other weeds (beyond the life of this project) through a rela®dal R&D for Profit program
project.

More than 100 orfarm visits occurred during the life of this project. On several of these visits
engagement with multiple farm magars and landholders occurred and the role of weed biological
control in integrated weed management programs was discussed.

More than 50 landholders, farm managers and regional weeds officers participated in field releases
for this project.
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Parthenium

Canmunity and local government involvement has been paramount to the success of this sub

project. Several community organisations, such as Queensland MDading Committee, Maranoa
Landcare, Junction View Pest Management Group, Oxley Catchment Group, Healthy Land and Water,
North Burnett Regional Council, Bundaberg Regional Council and individual landholders actively
participated in the rearing and releapeogram. The project also helped to train more than 36

community group members in the rearing and field release of various parthenium biological control
agents.

The North Burnett Regional Council demonstrated exemplary interest, participation, contributio
and involvement in the projectwhichshows in the success the region had in establishing all five of
the released agents at most of their sites. Their collaborative effort led to-praeosal for a joint
project (between QDAF and North Burnett Regidbauncil) specifically addressing the evaluation of
parthenium management strategies in the region.

Gorse

Collaboration between oground and interstate partners was strengthened throughout the project,
and new partners were identified. Community growpsre invaluablén providing lead on potential
release sites, assisting with releases and monitoring of sites.

In excess of 340 volunteer houkgre contributed to this project as a result of the collaboration with
community partners and individual landlders. Collaborative efforts expanded during the project,
with NSW DPI and an additional SA NRM group participating in gorse soft shoateaistiibution

Developing linkages with the University of Melbourne and Monash University facilitated access to
modelling expertise, which would not otherwisave beeravailable to the project. For example, a
paper on the application of Bayesian networks to inform site selectinovwsplanned. Such models
could be used as part of an adaptive management approatiotogical control agent introduction.

Slverleaf nightshade

Six science and technology students from the University of Melbourne and Deakin University

completed supervised internships with the silverleaf nightshade project. The students contributed

80¢100 hours each, and assisted with quarantine laboratory and glasshouse general duties, plant and
insect culture maintenance, experiment assessments and data entry. They also received training in

the use of specialised equipment and software, such asMahtage. The internships contributed a

FdzAf t &adz02SOG ONBRAG (26l NRa GKS addzRSydaQ dzyRSNEH
work experience in a modern science facility, and strengthened their knowledge and understanding

of biosecurity and clagsal biological control. Each of the interns has gonéodkull-time

employment in the biosecurity and crop protection fields, or further study.

Biocontrol Hub and app

Capitalising on an existing framework, the Algbsiteenabled this projectd build onlessons learnt
andutilise a platform supported beyond this project. University of Melbourne Scitaodty
technology interns assisted with drafting content for the target weeds and ag@&mesother sub
project leaders also provided content for theb.
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5 Extension and adoption activities

A range of extension and adoption activities, including workshops, field days, information sessions,
training activities, conference presentations and field collections, was undertaken during the project
to engage with he stakeholders and potential beneficiaries of the project (e.g. producers and other
land managers).

The priorities for activities were to: engage, inform, educate and upskill participants. Some events
were ;3 hourswhile others were fullday activitiesand included training on specific skills to enable
participation in agent collection, massaring, releasesedistributionand ongoing monitoring
activities.

The emphasis for three sytrojects (Cylindropund, parkinsoniaand parthenium) was to hasten
agent spread through mass rearing and distribution efforte gorse project extension and
adoption efforts focused on collection ameldistributionof a wellestablished agent. Hastening
spread was evidenced where projects exceeded release targetpéeldgnsonia) and early
monitoring indicated agent establishment (egarthenium) andin some casesmpact on the target
weeds (e.g. Cylindropuntia).

LG Aa NBFNBaKAy3a (G2 SyO2dzyiSNI SyiGKdzaAladAao |
their knowledg and patience with individuals who are just beginning to understand the
O2YLX SEAGASE 2F LISad 6SSRa FYyR GKSANI LR2GSYydAl

Survey participant, Queensland local government
Field days and workshops

Field days and workshops formed an important component of engagemeniealistribution

activities because they contributed to each of the gubject objectives. More than 40 field days and
industry workshops were held across the Cylindropuntia, gorsth@aium and parkinsonia project
activities. Participation figures were not reported for all events, but more than 290 people attended
extension activities across the sphbojects. Mae than 230 people participateith training activities
conducted by the gb-projects. These figures do not include the large number of site visits agd on
on-one work undertaken with land managers to facilitate agent releases on their properties.

Most of the events aimed to:

9 transfer knowledge of agent biology, site managemamtl monitoring, and integrated weed
management to nextisers (for examplestate government weeds officers, public land
managers and Landcare facilitators) and to esdrs (producers, Landcare group members
and weeds contractors)

9 involve nextusers and ed users directly in biological control site assessment, monitoring,
agent collection, release arrddistribution

1 ensure agent releases were integrated with local and regional weed management planning
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9 capture observations and local knowledge of productgatems, past weed management
efforts and approaches, and prevailing conditions that could impact biological control.

As a result of strong collaboration, many project partners participated in training opportunities to
upskill their staff or volunteersLhis has enabled others to assist with aspects of project activities and
will support ongoing monitoring activities at many sites. For example, the parthgmioject helped

to train more than 36 community group members in the rearing and field releafeeofarious

parthenium biological control agenthis contribution to thd-asttrackingprojectutilises local

resources and enables project researchers to expand their reach and impact, or to reduce the time
and travel to visit sites that may be more difficult to access.

Free information sharing occurred between project partners and the extensgiveank of
collaborators. Information exchange occurred via both print (e.g. re@ortiyuidelines) and email,
and via online media platforms (e.g. spibject websites and the Biocontrol Hub aagp). This
multi-faceted activity increased awareness angogunities for participation.

Broader knowledge and information exchange

In addition to the extension and adoption activities aimed predominantly at land managers and
regional extension agents, the project team capitalised on opportunities to share Aaistveeed
biocontrol project lessons, outcomes, knowledge and information with international counterparts
through a range of presentations and papers. Project team members delivered at least 22 papers or
presentations to state, national and internationarderences.

Through the project multiple opportunities were taken to engage with undergraduate and
postgraduate students to raise awareness of the opportunities for and discévetglivery
processes involved with biological contrat a key componentf@n integrated weed management
strategy.

Recommendations on increasing awareness and adoption

Efforts carried out during the project to hasten the delivery and extend the impact of biocontrol
across the six national priority target weeds have been condable. To ensure the ongoing impact
from these effortsthe following recommendations have been proposed:

1 Mass rearing and release of agents at more sites is the only way to speed up their
distribution. To facilitate this, access to agents is a critaebf and relies on a number of
organisations to make this possible.

1 Ongoing monitoring to record the impact of the agents on the target weeds is also required.
TheAustralianBiocontrol Hub will be utilised to record this informati@ithough adequate
promotion of the site will be needed to broaden its awareness and uptake.

1 Twice a yearun a campaign on weed biocontrathich promotescitizen science, where to
access agen@andwhat agents may be at your placene focus would be recurring events to
increase awareness and information exchartdgavemassreared agent supply available
(first point above), then stimulate demand through a regular awareness campaign.

1 A number of Landcare groups have already partieigan the individual suprojects, but a
broader campaign to engage these groups and their members would increase the potential

Pages4 of 77



Rural R&D for Profit Program Final Report

RnD4Profit14-01-040 Fastracking and maximising the loAgsting benefits of weed biological control for farm productivity

on-ground collaborations. Many of these groups have weed management as a focus and are
willing to be involved. Some may have ttepacity to be agent nursery sites.

Work with agribusiness resellers to educate and inform them of how weed biocontrol can be
implemented as part of an integrated weed management approach. Local governments also
have weed officers and tapping into thisatwork to continue to increase their skills and
knowledge in biocontrol options will ensure they are aware of options available.

Awareness activities within areas where weeds have the potential to sEneateeded to
educate landholders about the weedspw they spreadearly detection and available
control methods Thiswill enable landholders to be proactive rather than reactive.
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6 Lessons learnt

A number of lessons were learnt during the project, some of which are being incorporated into
current biocontol efforts, and will be used in shaping future weed biocontrol projects. Throughout
the implementation of the project, where possible, changes were made on the run to activities and
sub-projects to incorporate the learnings.

Individual sukprojects havealso identified lessons learnt and these are documented in the sub
project final reports (Appendix ).

Workingwith partners and collaborators

More than 120 organisations and more than 200 individual landholders were involved with this
project. As aesul the strongest lesson was thédst-trackingsuccess requiresorking with and
sustaining relationshigpwith, abroadrange of collaborators and the people who neakp these
organisations

Managing expectationg Often collaboratorshave unrealistiexpectations of what weed biocontrol

can deliverunderestimating the timeframe for agents to establish and impact the weed population.
Theyhave the view that biocontrol is going to be a silver bullet solution and a-fjxickption. When
workingwithc Ydzy A i@ 3INRdzLAS I+ Of S NJ dzy RSNRA UGl YRAY3I | 62
involved and contributions being madeeed to be clearly articulated and understood by all parties.

Taking the time to develop relationships with project partners and maintaird@gglar

communication throughout the project can help manage expectations.

Educating landholders about how biocontrol woeksd how each specific agent spreads, including
establishing clear expectations around timeframes for agent establishared impactare critical.

On one occasigmroject staff undertaking releases found weeds had been sprayed vihetand
managerad presumed the agents were not working, subsequently killingvibed andestablished
agents. The expectation was plants would be disdldwing the release and establishment of agents.
In many cases biological control agents weaken plants, making them mloexatle to other
stressesgausing direct death of the weed.

Encouragingnd educatindand manageron how tointegrate conventnal control with biological
controlis key to avoiding unintended outcomes and managing expectations.

Despite these challenges, most landholders are strong supporters of biocontrol and contribute their
time and resources freely to assist with the conwbtheir problem weed and ongoing monitoring.

Adaptability ¢ Project teams need to accept and adapt to changing circumstances or situations
throughout the life of a project. Open and transparent communication with project partners and
stakeholders ensures relationships avell managed if and when circumstances oba.When
circumstances changed in the blackberry project and the prospective agents were found to be
unsuitable, partners who had committed to supporting field trials of the agent were still avid
supporters of the project, even thoughked trials did noteventuate,because relationships were
managed well.
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Without the involvement and contributions of all partners, undeitajgroject activities is much
harder. At different times, issues may arise and impact on the ability to contribute as desired. This
caninclude funding, personnel or project implementation. Results from the project activities may
affect what happens next and the direction of the project.

Contingency resourcing to cover unexpected withdrawal of potenti@lyable partners is desirable.

For example, the NT Government was a key contributor to earlier parkinsonia biological control
projects. Unfortunately, due to budget reductions, they could not formally commit to participating in

this project. However, they had informally indicated thefility to contribute to the maseearing

and release outside of the formal relationships of this project. During the first year of the project

further staffing cuts in the NT Government meant they could not assist in any way. Though CSIRO

and QDAF stretad resources to cover off on making some releases in the NT, securing additional
FAYIFYOALE NB&az2dz2NOSa FTNRY (KAa LINRP2SOG Yleée KIF@S
the context of this project and weed biological control in general.

Diversityof partners¢ Working with a diverse range of partners enables greater empathy and
sharing across organisations. This enables a better understanding by researchers of the pressures
being faced by land managers in different contexts. The direct engagerhezdearchers with a
crosssection of agencies also enabled these agencies to appreciate the processes involved in the
scientific investigations of biological weed control solutions.

The involvement of the North Burnett Regional Council in the parthenub¥psoject is an example

of how strong participation, contribution and engagement with a local stakeholder can lead to long
term partnershi and so flowon benefits for biocontrol impacts. As a result of the dzy @ifdrts, Q &
the region established all five of the released agents at most of their sites. Their collaborative efforts
have led to a preoroposal for a joint project (QDAF and North Burnett Regional Council) specifically
addressing the evaluation of parthemumanagement strategies in their region.

Broader industry consultatiorg In cases where important plants are potentially at risk from

potential biocontrol agents (e.g. the risk of SLNB impacting eggplant), it is important to engage with
stakeholders durig the early stages of the project. Early consultation helps develop relationships

and provides an opportunity to liaise with stakeholders over the project scope and possible
implications, giving them confidence that due process and diligence is beingretissrd their

interests are being considered. Understanding how the research may impact on industry, and making
the time to keep them informed of progress, is vital.

The silverleaf nightshade sydvoject team liaised with vegetable growergggplant growes, in
particular¢ andtheir advisors. The faem-face approach was well received and stakeholders
provided feedback to the project team that they rarely felt they were consulted properly in many
other instances. The consultation worked well, with indusdéaders aware of the situation and able
to communicate with and reassure any growers with concerns.

Protocols, procedures and techniquesdoing things the right way

Across all projects the procedures and protocols implemented were critical to ertseiativities
were being carried out with sufficient rigour and due diligence to limit any potential risks that may
occur.
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Due diligence; Time and effort in making sure experimental procedures were rigorous before
embarkingon comprehensive testing wasell spent.

Agent approval procesg The process for getting biocontrol agents approved for release can take
12¢24 months per application. This timeframe needs to be factored into projects from the outset to
avoid having impacts further down the tradkhecholla biotype took 13 months to be approved. The
next four biotypes took about 16 months as the regulators needed to decide on whether each
application had to be assessed separately. The decision to approve all biotypes (subject to testing
and going throgh one generation in quarantine) was a huge benefit for the project.

Weed identification¢ A major challenge facing the Cylindropuntia gubject was the number of
Cylindropuntiaspp. that were targeted. Essentially, the project covered eight weed spaoig 21
biotypes of the same biocontrol agent. The screening of these biotypes wasdmseming, as
individual trials sometimes ran for more than 12 monthatting pressure on overall project
timelines. Screening tools (e.g. molecular identificaticar) inprove precision and efficiency in
testing activities as well as reducing timeframes for identification of suitable biotypes.

Value of molecular biology (DNA) techniqueddostspecificity test lists are a critical component of

a safe biocontroproject. Constructed well, they minimise the risk of unexpectedarfjet damage

to an acceptable level. The silverleaf nightshade project study has demonstrated the value of
molecular biology techniques to compare DNA sequences between different diamtest cases

this evidence has confirmed existing models, but in a few cases the new evidence may change the list
of plants chosen to investigate with hespecificity testing. In addition, DNA studies to determine

the most likely origins of Australian$[i.e central USA) has provided strong guidance for the most
likely places to source emvolved, effective agents.

Importance of field monitoringg It is critical to ensure monitoring processes and procedures are
established before site releases commemngensure best practice of release and establishment of
the insect.

Monitoring is necessarily constrained by the difficulty in detecting agents when populations are low
(especially in the first{3 years postelease, but sometimes longer). Producer aaod manager
expectations of agent detection need to be carefully managed. This was a challenge in aspects of the
gorse project where detection of agents was sometimes difficult and landholders exhausted
considerable time searching for agendsmethod thatshows promise is the application of detection
experiments at the start of a nevedistribution project. Data from detection experiments could be

used to provide advice on the minimum number of surveys needed to be reasonably certain an agent
is absent, gien it was not detected. Land managers and producers would therefore be better
informed when making decisions whether to persist with, or abandon, release sites.

Data sharing and acknowledgemegtDevelopment of theAustralianBiocontrol Hub andpp raised
jdzSadAz2ya o62dzi aKINAYy3 FyR dzaAy3d REFEGE GKFG A&
licence, but may be sensitive or belong to a research agdocyexample. In response, guidelines

were written that instruct users in the appropriate usedaacknowledgment of data accessed on the
AustralianBiocontrol Hub an@pp. The guidelines include instructions that can be used for certain

data types typically encountered in biocontrol, for example protecting (embargoing) the location of a
new releasesite for a specified time period beforeis shared withthe public.In projects where
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information from external sources is being shared, developing such guidelines from the outset would
be valuable.

Project and program management

Program coordinatiorg Project management is relatively simple. Deliverpraigramoutputs and

benefits adds a dimension that requires more than managing projects and reports. Communications,
evaluation processes and creEam interactions are critical to success and are projects within
themselves. The series Blural R&D for Proffirogramprojects undertaken by MLA, and many other
programs, reinforces the need fdedicatingresources tqprogram management.

When working across multiple stgvojects and with multiple partners, a coordinated approach and
support for activities assists in ensuring the deliverables and achievements come together.
Opportunities that arise from working with each of the sutmjectscan be utilised and shared with

the others. This could be the creation of project collateral (e.g. video development) or attendance at
events, which are enhanced by knowing what other component projects are doing. Sharing the
lessons learnt from each otheluring crosgeam interactions helps improve the way things are

done. It is criticathat support for the project team and program management be implemented at

the outset of the project to enable processes and practices to be effective and efficient.
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/7 Appendixg additional project
iInformation

7.1 Context of weed biocontrol in Australia
There are numerous compelling reasons why Australia needs to plan and coordinate its investment in
weeds RD&E. As a huge, sparsely populated, recently disturbed (in evalytiermas) biodiverse
continent, Australia is prone to the invasion and spread of undesirable plamégds.

¢CKS AYLIOG 2F ¢6SSRa 2y ! dzadNItAFQ&a | INAOdz G dzNJI
challenge is the quantity and diversity of sigrfitweeds (e.g. woody weeds, grassy weeds, annual

versus perennial weeds) across the landscape. Each type of weed requires a potentially different

control process, given its contextual environment as well as the control options available.

The cost of weedontrol to agriculture is not only foregone production, or environmental damage
coupled with control costs (both labour and inputs), but also the significant RDE&A costs including:

f dzy RSNERGFYRAY3I AYRAGARIzZEf ¢SSR &aLISOASaQ SO2ftz23e
9 investigating miii-pronged management approaches, which may include mechanical, chemical
and biological options

1 extending research and development outcomes to ensure a successful path to adoption of new
knowledge by land managers (i.e. presenting a motivating, informaind instructive value
proposition to support and facilitate behaviour change).

Recognising the above, and the approaches and lessons from the past, the Rural R&D for Profit
programFasttracking and maximising the loAgsting benefits of weed biologiceontrol for farm
productivityproject embarked on a process underpinned by coordination and collaboration to hasten
and enable impact at scale.

The weed management puzzle

Three key components make up the RDE&A weed management puzzle to address numssdsis
in differing contexts; each component is critical to developing and delivering solutions:

9 largescale national initiatives (e.g. the National RD&E Priorities for Invasive Plants and Animals
(IPAC) 201€2020 and the Australian Weeds Strategy 2€A027[1])

9 state jurisdictions (research agencies, NRM bodies, land management agencies)
9 local land managers (e.g. agricultural producers and public land managers).

Weed incursion and spread mirrors an exotic disease outbreak, albeit in slow motion, olftem ta
attract the strategic and sustained effort of a crisis event. Consequently, funds and effort are
invested in a banéid or fragmented approach, where causal factors are insufficiently addressed and
momentum is lost.
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With significant investment hawg already taken place during the past decades (as discussed below),
the solution is not perhaps throwing more money at the same business model, rather collectively
utilising and developing financial, human (expertise and skills) and infrastructure cesdara
coordinated and sustained approach, building programs based on guiding principles that overcome
fragmentation and ensure maximum resource use efficiency.

A historical perspective
The historical investment and operating environment of weeds RDé&f#6wsled and complex.

Rural RD&E operates within a complex system, which links funders, providers and end users. It
comprises networks of funders, those who undertake R&D, the extension and consultation networks
(E) that support the flow of information aridansfer of technology between industry and

researchers, and the policy and institutional frameworks that support these activities.

Within this complex environment, the RD&E response, particularly in respect to environmental
benefits through landscapscale approaches, has not been robust, but rather characterised by
boom-and-bust funding drected into initiatives under a range of fragmented national, state, regional
and local strategies and priorities (sEgurel?2).

Preferred investment flow

Actual investment flow

----------- Preferred impact

........... Actual impact

Investment flow

Time

Figurel2. Conceptual model of weed investment flows and impact.
Source: Centre InvasiBpecies Solutions draft investment plan 2018

National significance

On 1 June 1999 the inaugural list of 20 Weeds of National Significance (WoNS) was announced. Since
the announcement much work has been undertaken in managing the 20 species.

An independent review in 2007 concluded a nationally strategic agprbad been highly successful,
leveraging consistent mudjurisdictional activity on higipriority species.
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The Natural Resource Management Ministerial Council (Resolution 15.7, 21 May 2009) endorsed a
three-phased approach to national management of theN®% species, which aimed to make the
most costeffective use of limited national coordination resources available from public funds.

It is difficult to estimate the total amount of funding invested since the-&880s in federal weeds
programs, as they haween managed by various organisations and agencies both inter and
independently, however it has been significant.

The National Weeds Coordinator compiled a database of more than 300 projects in weeds R&D since
2002. This function no longer continues.

At a regional level, the former Caring for our Country federal grants program has supported work
performed in communities in cooperation with local agencies, such as catchment and land
management authorities, to solve critical problems related to invasieedispread and
management. Compared with the $1&R175 million invested annually in Caring for our Country
projects, weed research supported in these initiatives received only a small investment.

The challenge for locatiespecific grants, versus a coandted regional or national plan, is they can

lead to perverse local outcomes, for example, funding to control a weed is received downstream
however funding is not granted upstream, resulting in weed replenishment downstream despite local
efforts.

From 19950 2008, a coordinated national approach to weed research initiatives across Australia
was primarily initiated and funded by organised Weed Cooperative Research Centre (CRC)
investments.

Two successful weed CRCs were undertaken during this period andundesl for up to $8million
in RD&E initiatives across Australia over 14 years. Many weed scientists nationwide regarded these
CRC:s as the life support for weed science research in Australia.

The CRCs resulted in development of new technology and cadliimresearch initiatives across
regions and states. They also produced highly significant extension and outreach efforts, including
broad-based communications, community engagement, training workshops, seminars and programs,
along with extension publi¢ens, websites and manuals.

Since the cessation of the weeds CRCs, outputs have been further developed and delivered to
AYRdAzAGNE o0So®3d gSSR / w/ NBaSH NIpgKandZosls\eadA ya a S|
removers, pasture improvers

[aN

TheDefeatng the Weed Menacprogram was another national program established by the

l dZAGNI f ALY D2@OSNYYSyd RdzZNAYy3I wnnn G2 ARSYyGATFeE |
measures for their control. Between 2004 and 2008 the Australian Government cadrtidd.4

million to funding 2@ efeating the Weed Menagarojects.

Recommendations resulting from the program included the following:

1 Specific integration opportunities should be provided for, and facilitated in, weeds research.
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1 When developing new weed REprograms, priority needs to be given to whslgstems
approaches, landscapsrale perspectives and climate change impacts.

1 Future weeds R&D programs should include secienomic and institutional dimensions of
weed management.

91 All stakeholders jointlprogress a nationally agreed information system, or process, for the
collection, collation, storage and management of invasive species data and information.

1 Weeds R&D programs be established with at legét ylear timeframes and continuity between
funding cycles be planned within portfolio and budget cycles.

1 Monitoring and evaluation plans are developed at the outset alongside the knowledge and
adoption plan at both program and project levels.

A review ofDefeating the Weed Menacaso indicated:

1 aneed for longeterm investment and program continuity for effective weeds R&D

9 the value of rigorous project selection and interactive program management in building and
sustaining multistakeholder engagement

1 the benefit of assisting researchers to éép knowledge and adoption strategies from the start
of their projects

1 aneed to monitor and evaluate plans for both individual projects and research programs, to
ensure sound data collection and reporting of projects and their impacts

1 the importance ofincreased effort to encourage those from the broader NRM and farming
systems communities to actively engage in weeds R&D funding calls.

During 2008 another national initiative rose to the forefront to support weed research and
investment in Australia. FolNving the unsuccessful #igid for a third weeds CRC, federal funding was
allocated for a program formerly called the Australian Weeds Research Centre. A totalrofli®ib

in research investment was distributed through this program (22081) via 24 ope calls and
approximately 25 commissioned projects.

Impacts of complexity and fragmentation on weed RD&E

The outcome of this historically complex RD&E environment and the lack of a continuous, nationally
funded weed initiative is that stakeholders acradidevels of investmennheansc from federal and
state governments to individual landholdershe cumulativebenefit is not achievedver time.

This has made it difficult for research organisations, biosecurity managers, weed scientists, extension
agens, local government, NRMs, community groups and producers to continue to develop both
regional and national collaborative initiatives and perform lontgem projects, leading to significant
research, delivery and eground outcomes.

Nevertheless, a numbief lessons have been learned from the initiatives carried out during the
preceding decades:
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1 There are benefits from a national approach that provides a framework for effective investment
and critical mass of effort across multiple organisations in threeggtion of new knowledge and
delivery of products to next users and end users.

1 The prevention of weed seed set and containment of weed seed spread is a priority area.

1 The selection and funding of federal programs simply utilises federal funds, ratiree#tracts
efficiencies by harnessing effort (financial, human and infrastructure) of numerous interest
groups, working collaboratively.

1 The lack of national coordination (or large scale) in project development has led to a lack of focus
for weed prioriies nationally and instigated a need to refocus strategies regiogalbtentially
being ineffective at addressing the weed issue. A national focus enables a view on causes and not
just symptoms.

TheRural R&D for Profit program

TheRural R&D for Proffirogramobjectives clearly articulate three key needs, which directly
contribute to capturing lessons from the past and addressing previous shortcomings to ensure an
impact on:

1 generation of knowledge, technologies, products or processes that benefit grima
producers

9 strengthening of pathways to extend the results of rural R&D, including understanding the
barriers to adoption

1 establishment and fostering of industry and research collaborations that form the basis for
ongoing innovation and growth of Austian agriculture.

TheFasttracking and maximising the loAgsting benefits of weed biological control for farm
productivityproject funded under round one of thRural R&D for Profit prograaimed to realise
significant productivity and profitability impvements for primary producers by applying the above
principles to one component of weed management optigrisological control.

[1] Invasive Plants and Animals Committee 20%iTstralian Weeds Strategy 2042027
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7.2 Project, media and communicationmaterial and
intellectual property

The project activityfrom discovery to delivery of agents, had multiple next uséh& project
outputs in terms of communication products were targeted to:

9 the scientific communitg, new knowledge/processes
1 local land nanagers; management of agents

9 stakeholders in generalopportunity from biocontrol and how to get involvedgccesto
information; awareness of the project

Following is a list dhe outputs aggregated acrosext users of that information. Case studfesm

a range oparticipants in the project are documented Appendix 7.4. These short stories convey a
response from the perspective of a range of project partners including landholders, researchers, local
government and agency managers. These hawédaen published but will appear in a future issue

2 ¥ afetdbagiknagazine

Media articles

See Appendix 7.2attachmentfor content outlined below. In addition, sytroject final reports have
presentations, scientific and conference papers includefigpendix 7.6.

Fasttracking project

MLAFeedbacknagazine, Aug/Sep 2016

MLAFriday Feedbag¢k6 May 2017

MLAFriday Feedbac¢k3 Feb 2018

Cylindropuntia

Day, MD2016 Sapsucking bug delivers coral cactus trddorth Queensland Regist& December.
Day, MD2016 Cochineal bug doing the job on coral cact@seenslan Country Life6 December.

McConnachie, AJ, Jones, PK and Day20A, Biocontrol of Boxing Glove Cactus: A knockout
SuccessA Good Wee@NSW Weed Society newsletjeBpring2017, Isae 79.

Gorse
Grampian Ag New&2 February 201,8Vioths set flight in the war against problem gorse.
MLA 23 February 2018, Moths set flight in the war against problem gorse

WIN TV, 14 FebruaB018,https://www.facebook.com/pg/WINNewsBallarat/posts/

Parkinsonia
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Media release 201,8Queensland Department Agriculture and Fisheries, Very hungry caterpillars join
vdzSSyatlyRQa o6dz3 I.N¥& (2 FAIKI LISad sSSRa

Newsletter post, September 2016, Dawson Catchment Coordination Association

Undated 2016Fitzroy Basin Association, Case Study: Beduhe spread treating Pakinsonia has
broad benefits.

October 2016Ministerial ReleaselheSourceNews.com.
Videos

Gorseg Youlubevideos¢ Agriculture Victorial{ttps://youtu.be/IHP4JzUYfAvand Adelaide and
Mount Lofty Ranges NRNhttps://youtu.be/pdxTVg aGY).

Parknsonia¢ Release video currently in approval process.

7.3 Equipment and assets

No assets or equipment were acquired during the pecoudered by the project.

7.4 Evaluation

Evaluation of the project occurred &dur levels

1 Collation and review of deliverablésee 74.1 Appendix attachment
1 Beneftqcostanalysis (see 4.2 Appendix attachment)

1 Project participant survey (see4/3 Appendix attachmenty, this comprised those closely
involved in the project and others who may have participated in onksub-project and
then a component of that project (e.g. local government)

1 Case studies from project participants (se4.Z Appendk attachment); providing
commentary from a perspective of a producer, researcandlocal government

7.4.1 Collation and review of deliverables

A collation and review of deliverables from the sutoject log framesagainst RuraR&D forProfit
programobjectives can be found withirthe additional attachment for thé\ppendix 74.1 report.

TheFasttrackingproject has:

1 executed a wide range of biocontrolgyects with encouraging results

1 successfully engaged a wide range of community groups with woitbwelationships built
between researchers, producers and community groups facilitated by training and
monitoring events at agent rease sites

1 indicated that as biocontrol takes time, the encouraging results of impact, so far, need
continued monitoringnto the future to shav the true worth of the project
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1 showedthe development of the biological hub to house biocontrol project results and the
partnership model developed in NSW will be valuable tools for developing, managing and
recording future projectén this area.

7.4.2 Benefitccost analysis

This report presents the results of a benetivst analysis (BCA) of thast Trackingroject The full
report is found in Appendix, Attachment4.2.

Executive Summary
Methods

The project was first analysepialitatively using a logical framewaork, which included project
objectives, activities and outputs, and actual and potential outcomes and impacts. Impacts were
categorised into a tripkdbottom-line framework. Principal impacts were then valued.

Benefitswere estimated for a range of timeframes up to 30 years from the last year of investment in
the project. Past and future cash flows during 2017/18 dollar terms were discounted to the year
2017/18 (last year of investment) using a discount rate of 5% imest the investment criteria.

The BCA was conducted according to the Impact Assessment Guidelines of the Council of Rural
Research and Development Corporations (CRRDC, 2014).

Impacts

The investment in th&asttrackingproject has provided a range of agstior the control of
Cylindropuntiaspp, gorse, parkinsonia and parthenium weed. These biocontrol agents are expected
to deliver more profitable grazing over the next 30 years.

Given the counterfactual scenario assumed, total funding from all sourcéisefqroject was
approximately $4.48nillion (present value terms). The value of total benefits was estimated at
$13.91million (present value terms). This result generated an estimated net present value (NPV) of
$9.44million, a benefitcost ratio (BCR)f@pproximately 3.1 to 1, an internal rate of return of 16%
and a modified internal rate of return of 9%.

Sensitivity analyses carried out on key variables used in the valuation of impacts indicate that, even
with conservative assumptiongesults remain psitive.

The major impacts identified were of a financial and economic nature. However, some social and
environmental impacts were also identified but not valued. It is expected primary producers will be
the principalbeneficiariesof the investment.

7.4.3  Survey of program participants

Togenerateevidence of the conduct of the project and its shtatm deliverables, a survey was
distributed among those who wergoth intimately and loosely connected with theojectto
determine a range of perspectives tire project and biocontrol.
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There is an implicibias in such a survey, however responses were solicited from a diverse breadth of
sourcesThese includethose who benefited directly from project funding (e.g. the researchers and
their organisations)aswell aslocal government staff who had some contact with the release sites,
community grougthat assisted with agent collection or redistributiaandlandholdes who hosted

or enabled a release site.

Thesurvey found thdevel of understanding of the pject and is overall aimsvariedbetween
participants. Howevetthe surveyalsosought b illicit their views orhow the project activity
(biocontrol) may influence their activities and desired outcomes, access to information and
networks, and commentary on the implementation model compared with the past decade.

Summary of survey

The 86 participants ithe endof-project survey contributeécross all eight suprojects.The

respondents included onthird from local government, 20% researchend 20% producers or
community group membershe remainder were extensidmased peoplecommunity group

employees and agribusiness. Generally, there was little discernible difference in responses from each
occupation unless mentioned.

Eighty per cent &ad weed management as a key part of their role and half that number were
significantly involved in this project. More than half the organisations were not previously
significantly involved in biocontrol.

Notwithstanding recognised variation in respondenbkledge of specific project deliverablebet
expectation of respondents was that the projedinedto improve biological control by increasing
biological agents (68%) and by generating and disseminating knowledge (52%) but less so by
improving methods adh protocols (36%)Mhen askedlid the project deliveron those same areas
the corresponding percentagegere 51%, 28% and 55% respectivdliat is, respondents
considered the project had largetigliveredon their expectations.

When asked about accessnew resources from the suprojects, about half thought this was
significant, but producers were generally less convinéeghin, half felt they had access to technical
skills not previouy available while close to twethirds believed they had accessnew networks

and contacts.

When asked whether their involvement had led to a significant increased awareness and
understanding, 60% agreedith a slightly higher rating for local government employees. A similar
percentage felt the project had signifidinincreased their linkages while half felt their skills and
knowledge was up significantly.

When asked about whether biological control could reduce costs of control and increase efficiency of
their business, aboutalf indicatedt couldsignificantly.

Forty per cent of respondents felt that darm biological agents had increaséuiit only 13% felt it
had been responsible for redud@veed competition Both reduction in weed density and improved
farm yield was ratedignificanfby 20%Only a small prportion saw a reduction in weed control
costs The'HoCand Hot sureCanswers were between 285% for this bracket of questions.

Twarthirds of survey respondents felt highly rewarded by their involvement in this project.
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When asked about impact of thigoject on their organisation or weed research and development
procedures or policy, 40% felt it would impact significantly on their own organisétidgronly a
quarter felt it would impact on weed RD&E.

A little fewer than half of the respondents feltalproject provided better processes to significantly
increase knowledge, deliver better resources and collabonathan they had experienced for the
previous 10 years.

The full report can be found in Appendix 7.4t8achment
Free text comments

When aked for extra comments, 38 out of 40 respondents gave positive responses, often with a
view towards what issues need future action in biocontkény mentioned the benefits of new
networks or their admiration for the work of a specific person.

Onethird mentioned that biocontrol takes time, maybe& £0 years to show real resuji@nd that it is
early days in seeing the response to distribution of agebt®e negative comment mentioned this
was a small awarenesaisingproject, while another raised concerns about the location of a nursery
for biological control.

Urveyresponses
Question 17: Do you have any comments you would like to provide about this project?
Answered40 Skipped: 46

dt is refreshing to encounter enthusiastand dedicated people who are willing to share their
knowledge and patience with individuals who are just beginning to understand the complexities of
pest weeds and their potential impact on our environmémueensland local government

GThe control usedby us was prior to my employment, however | have not&lspread and
transferred it to another site. We are currently looking into agents for several webi®V local
government

d participated in numerous community forums in which Raelene Kwong gékseabout the
blackberry biocontrol project and found the information very informativ@ommunity group

oBiocontrol program still in early stagesgents yet to fully establisandmove off trial release sites,
which explains some of the responses. Goutlative needs time to have impact across PW
infestation£ Regional NRM body

GThe gorse and Biocontrol Portal sptojects have been beneficial in enhancing the delivery of
biocontrol agents to farmers and Landca@ups The Biocontrol Portal has helg to map

established biocontrol agents and is a great resource to assist community groups in accessing
information about what agents are available and where to find them. The silverleaf nightshade sub
project did not deliver any eground results but waable to use improved techniques and tools to
assess the safety of a prospective agéNictoria State Government
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oBlackberry control by traditional means is unsustainable. Community collaboration and science
together offer our best hope to reduce ecologlidamage from this weed and tlwensequences of

our current approach. It has been very rewarding to see increased research starting to occur and
pathways to success identified. We now need a persistent continuing effort to establish a strategic,
collabordive approach to supporting affected communities, adequately funding ongoing research
and husbanding existing biocontrol agents to extract the most benefit from them. | commend the
MLA for supporting this work Community group

oBiocontrol in our situations limited by the scattered growth of weeds over a very large area. We
only used it on an isolated infestation of Tiger Pear covering approx Quaensland local
government

GThe program is a trial and it is a long term solution so population and gleqsistions reflect the
fact that it® in its early stagesCommunity group

oPlease continue to improve biocontrol agents as we desperately need help to fight these rapidly
spreading noxious weeds as they are sadly winning the battendholder

OWeedBiological Control is a long term process and the results of this project won't become evident
for many years, at least until the released agents become widely established. Therefore, many of
these questions were not possible to answer with any certairitdustry

d recently attended a meeting where Raelene Kwong spoke about her blackberry bio control
research work and was pleased to see a possible future for further bio control development to
complement agents already availatil€ommunity group

dmpactof the bio agent has been difficult to determine therefore the net benefit from the project is
difficult to quantify. Potentially more time is required to allow populations of the bioagent to adapt
and impact on the target speciéQQueensland State Govanent

oNeed more $ to control blackberry's, crown land is a nédssndholder

OWe have worked with Dr Raelene Kwong to spread available biocontrols for pest plants such as St
W2KyQa 22Nl tlIGSNR2Y QA / dzNBS3S D2 NIB&Etin@es/idi A & K
dramatic effect over time, for example Pater&®Curse around Tallangatta, the hills are no longer
purple. There are many more significant pest plants and animals (Rghibiy will be back) whose
control would benefit from a vigorouddontrol research prograra Community group

oBio control is very necessary in management of pest wé&ttsmmunity group

0As yet no new biocontrols introduced for blackberry, but the community forums and information
provided by Raelene Kwong have improvechl understanding of blackberry biocontrol options and
opportunities, resulting in some community groups actively seeking further information and actions
for blackberry biocontrol. This has been very useful and likely to have major ig\Bacfional NRM
body

GThis project has enabled a number of landholders to be the nursery sites for a valuable contribution
towards managing gorse in the area. Some sites are too difficult or dangerous to access and the
landholders are looking at biological control metlsaaks another arrow to the bow in management.
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