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About Better Border Biosecurity (B3)
Background. B3 acts as the pre-eminent research provider for science-based plant border biosecurity solutions
in New Zealand and provides a single point access to the New Zealand science system for plant biosecurity
research. It has evolved from largely isolated and sector-based initiatives within the productive sector CRIs (pre
2003), through to the Foundation for Research Science and Technology (FRST)-funded ‘Improved Biosecurity’
programme (2003–05). A step change followed with the large Ministry for Science and Innovation (MSI)contracted Outcome Based Investment (OBI) B3 programme (2005–11), to the current collaboration resourced
primarily through Crown Research Institute Core funding.
Scope. The breadth of research carried out within B3 encompasses threats to the pastoral, horticultural, arable
and forestry productive sectors and natural ecosystems, especially cross-sectoral issues where plant pests and
diseases do not respect the productive and natural system boundaries. Weeds were confirmed to be within the
scope of B3 in 2014-15.
Partners. All partners work towards a commonly developed and agreed-to Strategic Plan and a Business Plan,
underpinned by a Partnership Agreement. The current members of B3 include:
Science providers: Plant & Food Research, AgResearch, Scion, Landcare Research and the Plant Bio-Protection
Research Centre hosted by Lincoln University.
End-users: Ministry for Primary Industries, Department of Conservation, and Forest Owners’ Association.
The Environmental Protection Authority, Horticulture New Zealand and Dairy New Zealand have observer status.
Governance. The Collaboration Council (CC), led by an independent Chair and consisting of senior managers
from the members listed above, plus the Director, meets quarterly to provide a governance role for B3 and to
provide a link between the executive arms of the members’ organisations and the operational science
programme.
Operational. The Director leads a group of five Theme Leaders (plus Landcare Research representative), who
are also representatives for the research providers. They provide operational leadership to the Project Leaders
who make up the B3 science programme. The Theme Leaders are strongly influenced by Theme Representatives
from the stakeholders, who provide input at the twice-yearly Science Partnership Forum (SPF) as well as at a
range of formal and informal meetings throughout the year. A central tenet of B3 is that the government
operational agencies, MPI and DOC, create the value from B3’s science and technology through their coinvestment in the form of research uptake and application at the border. A corollary of this design is the need
for frequent and effective communication among the various parties.
Staff are managed by their own organisations, with some advice from the B3 leadership, which has no direct
line-control.
Essential documents. The Statements of Corporate Intent (SCI) for each of the member CRIs identify biosecurity
as core to their research investments. The B3 Strategic Plan (2010/11 to 2016/17) outlines the key drivers, critical
objectives, scope, and aspirations for the research conducted within B3. The Collaboration Agreement outlines
how the members intend to interact with one another to enable B3 to function. The Business Plan outlines the
planned activities for a given year and the Annual Report provides an account of what was achieved. The Hosting
Agreement with PFR provides the resources for the Collaboration’s leadership and coordination.
Reporting. Monthly Theme Leader reports (to the Director), a monthly Director’s report (to the CC), and an
Annual Report are placed on the B3 internal internet site (www.b3nz.org) and are made available to the CRIs
for their internal reporting requirements.
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Weed incursions, such as velvet leaf, are creating increasing challenges
for New Zealand’s biosecurity system.
Weeds were confirmed to be within the scope of B3 in 2014–15.
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From the Director
A number of notable developments have taken place in 2015–16 that have important implications for biosecurity
and B3. Firstly, Biosecurity 2025 – the direction statement for the future of New Zealand’s biosecurity system –
was substantially advanced; secondly, nine industry sectors signed the Government Industry Agreement (GIA)
for Biosecurity Readiness and Response; and thirdly, research projects for the Biological Heritage National
Science Challenge (BHNSC) were initiated. Each reflects the paradigm shift occurring in the New Zealand
biosecurity system away from ‘command and control’ towards a ‘shared and transparent’ approach.
Notwithstanding these developments, biosecurity has remained the number one priority for agribusiness
leaders and the Minister for Primary Industries.
B3 has responded to these developments in a number of ways. As part of its Strategic Refresh, B3 has adopted
Biosecurity 2025’s five Strategic Priorities and the BHNSC eight Intermediate Outcomes for biosecurity. B3 has
also welcomed horticultural/cropping and pastoral sector representatives onto the B3 Collaboration Council and
has been working with a number of sectors to develop and implement their biosecurity strategies and
operational requirements.
New Zealand plant border biosecurity operates in an increasingly dynamic landscape with growing and changing
trade and tourism and shifts in the risk status of pests, diseases and weeds. Critically, some high risk organisms,
such as Brown marmorated stink bug and myrtle rust, have been kept out of New Zealand, and several species,
including the Queensland fruit fly and (very likely) the Great white butterfly, have been eradicated. However,
new organisms such as Velvet leaf, Eucalyptus variegated beetle, and Pea weevil have continued to arrive and
place new challenges on our border systems. To face these challenges, B3 provides a responsive, adaptable,
innovative and integrated science platform with a clear mission and scope well understood by its end-users.
B3 had 23 high-performing research projects in 2015–16, providing outputs and outcomes for science and endusers. The year saw several important B3 activities to enhance plant border biosecurity outcomes, including the
inaugural B3 hui, the second B3 Conference (which witnessed the signing of the Fruit Fly Operational
Agreement), an important MPI/B3 engagement workshop, a substantial cross-theme reprioritisation for
research targeting the Brown marmorated stink bug, and increased communication with end-users through the
B3 website and social media. B3 continued to excel in science outputs, with 29 peer-reviewed articles in national
or international journals, three book chapters, three plenary or key note presentations, seven invited
presentations at significant national or international meetings, and twelve presentations at hui. Extensive
technical advice was provided to support end-users such as through MPI TAGs, industry advisory groups, and
international fora. B3’s indispensable international networks were reinforced through leadership and
participation in the NZ US Invasive Species Working Group.
The value of the B3 collaboration is once again demonstrated in the following pages in terms of science
endeavour and output, technical support for ongoing incursions, underpinning knowledge for the development
of government policy, and for capability development through graduate student mentoring and supervision.
This Annual Report presents the highlights of the 2015–16 year in the context of B3’s achievements and
outcomes from each of the five research themes, along with its critical objective areas. It also lists the
programme’s key outputs.
In 2016–17, a new B3 programme of research projects will be developed in line with the new B3 Strategy.
This will ensure that B3 continues to provide fit-for-purpose science solutions for the escalating challenges faced
by New Zealand’s border biosecurity system.

Dr David AJ Teulon
Director, Better Border Biosecurity
15 October 2016
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Highlights
Significant accomplishments for B3 in 2015–16 included:


Strong science performance with 29 fit-for-purpose peer-reviewed publications; three book chapters;
three plenary/keynote presentations; seven invited presentations at important national and international
conferences; and twelve presentations at hui focussing on engagement with Māori. Two manuscripts were
published in top ranked journals (Science, Annual Review of Entomology)



Scientific and technical advice, expertise and operational assistance for MPI, and DOC for potential,
actual and ongoing responses to invasive organisms (e.g. Great white butterfly, Queensland fruit fly,
Brown Marmorated Stink Bug, myrtle rust, Phytophthora) and for redesign of the Forest Health
Surveillance System



The inaugural B3 hui, attended by 50 delegates from at least eight different iwi/rūnanga, as well as
representatives of Māori business, B3 researchers and government officials



The B3 conference, attended by Hon. Nathan Guy, 150 delegates from research institutions, universities,
industry and government and a number of international visitors. The Fruit Fly Operational Agreement was
signed at this conference



Inclusion of horticultural/cropping and pastoral interests on the B3 Collaboration Council



Improved engagement between B3 researchers and end-users through a facilitated workshop and through
an AGR-led Adoption and Change workshop to identify and overcome barriers to adoption of research



A substantial cross-theme reprioritisation for research on the high priority Brown marmorated stink bug,
underpinned by extensive input through the NZ US Invasive Species Working Group



Extensive support for the Great white butterfly eradication programme – a species not seen in
New Zealand since December 2014



Critical support for the MPI-led New Zealand delegation at the International Plant Protection Convention,
Commission on Phytosanitary Measures, Rome, for a new international sea container standard



Increased focus for plant biosecurity research in the pastoral sector through initiation of new projects



Increased synergies developed between B3 and the Biological Heritage NSC (e.g. joint projects, workshops)



Ongoing capability development through fourteen B3-aligned PhD students supervised by B3 researchers



The development of a new B3 Strategy incorporating the Strategic Priorities from Biosecurity 2025 and the
Intermediate Outcomes from the Biological Heritage NSC.
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Context for Plant Border Biosecurity

Better Border Biosecurity (B3) came into being in 2005 in response to a perceived lack of investment in plant
border biosecurity research, and recognition that a highly collaborative approach was required to maximise
outcomes. B3 is the largest single provider of plant border biosecurity science outcomes in New Zealand and
provides a single point of access for plant biosecurity research. The current context in which B3 operates
includes:
Valued Plant Systems. New Zealand’s ecologically unique and culturally significant natural plant systems and
New Zealand’s wealth-generating productive plant systems remain and will continue to be critically valued.
Business Growth Agenda. The New Zealand Government’s Business Growth Agenda aims to build a more
competitive and productive economy by focusing six key ingredients: export markets, investment, innovation,
skills, natural resources and infrastructure. Industry has consistently placed the maintenance of a worldleading biosecurity system as their number one issue in this setting (KPMG Agribusiness Agenda, 2011–2016).
Current pest burden. Pests, diseases and weeds have been estimated to cost the productive sector NZ$1.28
billion p.a. and this increases to NZ$2.45 billion p.a. when the downstream effects are factored in. Impacts
on natural systems in terms of scientific, ecological, recreational and cultural significance are much harder to
quantify, but are substantial.
Growing Biosecurity Risk. Notwithstanding New Zealand’s world-leading border biosecurity system,
biosecurity risks are growing dramatically, from increasing and changing trade and tourism patterns and
climate change, and threaten the integrity of all our plant systems.
Biosecurity 2025. The Government has set five strategic priorities for New Zealand’s biosecurity activities
over the next 10 years, which include: a national team approach, a toolbox for tomorrow, free-flowing
information, effective leadership and governance, and tomorrow’s skills and assets.
Government Industry Agreement (GIA). The developing GIA partnership for shared decision making and costs
for biosecurity readiness and response is becoming a cornerstone of New Zealand’s biosecurity system.
New Zealand’s Biological Heritage. This National Science Challenge, to which B3 is aligned, aims to protect
and manage our native biodiversity, improve our biosecurity, and enhance our resilience to harmful
organisms and will provide enhanced leadership and research alignment across the broader biosecurity
continuum.
National Māori Biosecurity Network. The network will bring together Māori groups involved in protecting our
biological resources from biosecurity risks and threats. The network will build capacity and connect Māori
organisations to Māori researchers and provide Māori researchers a culturally safe space to hold a biosecurity
dialogue on items important to Māori.
New Zealand’s border biosecurity system is evolving rapidly to meet the challenges of tomorrow and B3 must
evolve with it. This will require unparalleled partnerships, discriminating foresight, exceptional science and
technological developments and strategic uptake across the pre-, at- and immediate post-border biosecurity
continuum.
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A New Strategy for Tomorrow’s Challenges
By 2025 New Zealand can expect a dramatically increased border biosecurity risk as a result of increasing and
changing trade and tourism and climate change. B3’s research priorities must respond accordingly or its
outputs and outcomes will be relevant only for yesterday’s concerns. Hence, during 2015–16, B3 developed a
new strategy to face these issues, and in the process linked with other current biosecurity initiatives including
Biosecurity 2025, the Government Industry Agreement and the Biological Heritage NSC. The new B3 strategy
will take effect from July 2017.
A Summary of B3’s New Strategy
Aspiration. New Zealand has a world-leading science-based plant border biosecurity system, ensuring the
welfare of our environment, retaining and building the value in our important plant systems, underpinning
investor confidence for continued sector growth and innovation and maintaining market access for plantbased exports.
Mission. To underpin the vitality of New Zealand’s natural and productive plant landscapes and other plantbased industries, through a research-industry-government collaboration delivering world-leading science and
technology development, enabling stakeholders to implement results for better border plant biosecurity
Scope. Science-based solutions to reduce the rate of establishment of high-impact, damaging and unwanted
invertebrate pests, pathogens and weeds that threaten New Zealand’s productive and natural plant systems,
including those of cultural and social significance, across the pre-border, at-border and immediate post-border
continuum
Outcomes
 Delivery of measurable and substantial science-based solutions to reduce the rate of establishment of
high-impact, damaging and unwanted pests, diseases and weeds that threaten New Zealand’s productive
and natural plant systems
 Being New Zealand’s acknowledged and internationally recognised science provider, contributing
leadership and expertise, facilitating research cohesion, fresh knowledge, innovative science solutions and
supporting capability development for plant border biosecurity.
Strategic Priorities. B3 will contribute to the five strategic priorities outlined in Biosecurity 2025, to ensure the
New Zealand biosecurity system is capable of meeting future challenges. These are:
 A Biosecurity Team of All New Zealanders
 A Toolbox for Tomorrow
 Free-flowing Information Highways
 Effective Leadership and Governance
 Tomorrow’s Skills and Assets.
Intermediate Outcomes. B3 will contribute to the Intermediate Outcomes for biosecurity developed in 2015
by the Biological Heritage National Science Challenge. In this way B3 will align its plant border biosecurity
research activities with this National Science Challenge and allow B3 to contribute to the Challenge’s mission
and objectives.
Research Portfolio. B3 will organise its research programme under six themes which will provide continuity
with past activities, a framework for science leadership and management, and a transparent integration of
research and operational activities, including the Government Industry Agreement (GIA). Themes include:
 Risk Assessment – Intentional Introductions
 Risk Assessment – Unintentional Introductions
 Pathway Risk Management
 Diagnostics
 Surveillance
 Eradication & Response.
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B3 Theme Outcomes – A Selection
Currently, B3 drives research under five themes – (i) risk assessment, (ii) pathway risk management, (iii)
diagnostics, (iv) surveillance and (v) eradication & response. Each of these themes involves teams comprising
people from science and end-user organisations. These themes contribute to five critical objectives of B3, and
the projects within each theme are strongly informed by the end-user organisations.
Cross-theme approaches, for example border biosecurity initiatives for Brown marmorated stink bug and
Phytophthora, are being linked across themes by designated organism leaders.
This section highlights the value created by B3 science for its stakeholders across its five themes. B3-developed
tools are being used in risk assessment; B3 technology and knowledge is being used for pathway risk
management; new approaches for diagnostics are being tested by B3 for adaption by stakeholders; and B3
science capability, expertise and ingenuity are contributing to better design of pest and disease surveillance
systems and eradication programmes for MPI and DOC.

THEME 1. RISK ASSESSMENT
Aim: To develop and deliver improved methodologies for identifying hazards, assessing risk,
predicting impacts and ascertaining where in the system mitigation measures are best targeted
Theme Leader:

Barbara Barratt

Theme Representatives:

Jo Berry (MPI), Helen Harman (MPI), Chris Green (DOC), Clark Ehlers (EPA),
Russell Dale (FOA)

Project Leaders:

Lisa Jamieson, Sue Worner, Craig Phillips, Nigel Bell, John Charles, Toni Withers,
Barbara Barratt

From the Theme Leader. Very good progress has been made by Lisa Jamieson’s team in the Import Risk Bayesian
Network project, in close conjunction with MPI staff who are now in the process of testing a generic model.
A successful workshop was held on the Sentinel Plants project; this was attended by Rebecca Stanley from
Auckland Botanic Gardens representing all New Zealand Botanic gardens, and Helen Harman from MPI. Botanic
Gardens clearly have a role to play in educating public to biosecurity concerns, and monitoring/research in the
sentinel plants area. As the B3 representative on the International Plant Sentinel Network (IPSN) based in
Europe, Nigel Bell was invited as a keynote speaker at an IPSN conference in the United Kingdom in a session on
‘Policy makers and Operational Delivery’.
Barbara Barratt took the opportunity of being in Beijing to visit with the Institute of Botany and Botanic Garden
in Beijing, and the Chinese Academy of Inspection and Quarantine, to give presentations and discuss interest in
research collaboration in the Sentinel Plants project. There was considerable enthusiasm and interest from both
organisations, and both saw benefit in possible collaborative/reciprocal research. Barbara also visited MPI,
Ministry of Business Innovation and Employment (MBIE), and Ministry of Foreign Affairs and Trade (MFAT) staff
at the New Zealand Embassy in Beijing to give a talk and discuss the work we hope to do in this area, and funding
possibilities. John Charles is well advanced in the Pre-emptive Biosafety project with a BMSB biocontrol agent
now in quarantine for non-target testing; BMSB research on modelling for potential distribution in New Zealand
has been reported to MPI.
The US NZ Invasive Species Working Group has enabled Sue Worner (LU) and her students to visit a number of
institutions in the United States and they are adding value to several Theme 1 areas. Nigel Bell’s team supported
MPI in a recent nematode incursion in Hagley Park Christchurch. Gonzalo Avila and Audrey Lustig successfully
defended their PhD theses. Gonzalo has been appointed to a scientist position with PFR in Auckland.
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A generic biosecurity risk assessment model for imports
A generic decision support model is being developed with Bayesian Intelligence (Australia) and MPI as a costeffective and objective tool to better evaluate risks across import pathways. The tool is able to cope with the
complexity of biosecurity systems and incorporate many variables such as infestation rates, the movement of
commodity units, effectiveness of mitigation measures, pest establishment and spread rates. The generic tool
is currently being tested on three model systems (Queensland fruit fly, Brown marmorated sting bug and the
wheat fungus Tilletia indica). This tool is now being used by MPI to provide guidance on the degree of efficacy
required to manage BMSB in entry pathways.
Key publication: Jamieson LE, Woodberry O, McDonald CM, Ormsby M. 2016. Developing a generic biosecurity
assessment model for imports. New Zealand Plant Protection 69: 186-199.
Contact: Lisa.Jamieson@plantandfood.co.nz

Understanding biosecurity risks from Asia
Increased trade and tourism from Asia means that New
Zealand needs to be much more aware of the biosecurity
risks from that part of the world. As part of a B3/PFR
summer studentship, Grace Xu carried out an analysis of
the number of publications for two pests and two
pathogens of biosecurity concern found in standard
international databases in English compared with Chinese
databases in Chinese. This indicated that there were many
more publications found in the Chinese databases.
The quality of the information was not examined, and this
will be followed up in ongoing research. This research
raises questions about whether the addition of information
sourced from Chinese databases may improve pest risk
assessment. The importance of this approach was
reinforced by recent visits of B3 researchers to China which alerted us to some potentially damaging species to
forage crops that are not present in New Zealand. Lists of these species have been forwarded to MPI’s Emerging
Risks System.
Key publication: Xu B, Shaw N, Gee M, Teulon DAJ. 2016. A quantitative comparison of articles on two pests
and two pathogens of biosecurity risk to New Zealand extracted from International and Chinese databases.
New Zealand Plant Protection 69: 176–185.
Contact: David.Teulon@plantandfood.co.nz

B3 expertise underpins EPA hearing to release a new BCA
Risk assessment for the intentional introduction of new organisms, such as biological control agents, and their
potential impact on non-target species is a key capability within B3. B3 expertise supported EPA in its
consideration process for full release of the parasitic wasp Tamarixia triozae as a biological control agent for the
tomato potato psyllid (Bactericera cockerelli). Max Suckling was an Environmental Protection Authority Special
Member and John Charles provided expert advice to the applicant Horticulture New Zealand.
The application was approved by EPA.
Key publication: http://www.epa.govt.nz/searchdatabases/HSNO%20Application%20Register%20Documents/APP201955_APP201955_Decision_FINAL.pdf
Contact: John.Charles@plantandfood.co.nz

Page |7

Phenology may be a key consideration in BCA non-target risk assessment
Post-release biosafety testing of the parasitoid (Microctonus aethiopoides – Irish strain), introduced as a
biocontrol agent for the clover root weevil, has revealed an unexpected benefit. A native weevil, Irenimus
stolidus, which occurs in pasture in Otago, is filling a gap between clover root generations, thereby improving
the overall impact of the biological control agent on this pasture pest. While this could be cause for concern,
research has shown that the time when the native weevil is parasitised occurs after its main egg-laying period,
suggesting that this non-target impact is minimal. While further work will be required to evaluate this in natural
weevil communities, this research has indicated that decisions made on biocontrol agent introductions would
benefit from consideration of phenology of target and non-target organisms in order to assess risk fully.
Key publication: Ferguson CM, Barton DM, Philip BA. 2016. Risks and benefits of introduced biocontrol agent
interaction with native non-target hosts: Microctonus aethiopoides (Irish biotype) and Irenimus stolidus in Otago,
New Zealand. In: Ninth Australasian Conference on Grassland Invertebrate Ecology, (Ed.) Western Sydney
University, Hawkesbury Institute for the Environment, extended abstract (in press).
Contact: Colin.Ferguson@agresearch.co.nz
Assessing the risk of invasive species to native grasslands

ASW infesting Poa colensoi

The invasive Argentine stem weevil (ASW) occurs quite
frequently in tussock grassland ecosystems in the
South Island. Its being a major pest in exotic pastures,
with a stem-boring larval stage, led us to question
whether it might be having an impact on native
grassland species. MPI were keen to have some data on
impacts of invasive species in natural ecosystems to
inform their pest risk assessments. Research recently
completed has shown that ASW did oviposit and
develop on some native grass species, although there is
a very low likelihood that established plants would be
at risk given current pest population numbers, but that
seedling tussock grasses could be more at risk. These
data seem to support other work that has suggested
that invasive insect species, with a few exceptions, seem
not to have had a major impact in natural systems.

Key publication: Barratt BIP, Barton DM, Philip BA, Ferguson CM, Goldson SL. 2016. Is the invasive species
Listronotus bonariensis (Kuschel) (Coleoptera: Curculionidae) (Argentine stem weevil) a threat to New Zealand
natural grassland ecosystems? Frontiers in Plant Science. http://dx.doi.org/10.3389/fpls.2016.01091
Contact: Barbara.Barratt@agresearch.co.nz
Generalist introduced natural enemies: good and bad
Research evaluating the impact of introduced generalist natural enemies on non-target native species is
providing conflicting results. The self-introduced caterpillar parasitoid Meteorus pulchricornis attacks many
species of native Lepidoptera and is likely to outcompete similar native parasitoids. Conversely, the introduced
aphid parasitoid Aphidius ervi shows few signs of attacking native aphids. Clark Elhers (EPA) says that this
information will be useful to support their assessment of potential indirect impacts that generalist BCAs might
have beyond host testing.
Key publications: Walker GP, MacDonald FH, Wallace AR, Cameron PJ. 2016. Interspecific competition among
Cotesia kazak, Microplitis croceipes, and Meteorus pulchricornis (Hymenoptera: Braconidae), larval parasitoids
of Helicoverpa armigera (Lepidoptera: Noctuidae) in New Zealand. Biological Control 93: 65-71.
Walker G, MacDonald F, Hartnett D, Martin N. 2015. Status and impact of Meteorus pulchricornis in
New Zealand: a self-introduced example of a generalist biological control agent (BCA); a DRAFT Preliminary
Discussion Document (Summary) for EPA. Plant & Food Research. Plant & Food Research SPTS No. 11647. 2 pp.
Contact: Graham.Walker@plantandfood.co.nz
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THEME 2. PATHWAY RISK MANAGEMENT
Aim: To develop and deliver ‘fit for purpose’ tools and methodologies for reducing risks along importation
pathways
Theme Leader:

Ecki Brockerhoff

Theme Representatives:

Shane Olsen (MPI), Chris Denny (MPI), Chris Green (DOC), Clark Ehlers (EPA),
Russell Dale (FOA)

Project Leaders:

Lisa Jamieson, Mark McNeill, Craig Phillips, Ecki Brockerhoff

From the Theme Leader. 2015–16 was another productive year, with considerable progress in Pathway Risk
Management research and strong interactions with MPI. A highlight was the opportunity for B3 researchers to
contribute to the deliberations of the International Plant Protection Convention (IPPC) Commission on
Phytosanitary Measures regarding the design and implementation of a phytosanitary standard for sea containers
used in international trade. This has also enabled the forging of closer interactions and understanding between
biosecurity science and policy. Research on the development of new detection tools for border biosecurity is
now fully underway, with increased international collaboration focusing on the Brown marmorated stink bug
and other unwanted species that are difficult to detect by visual inspection. Another highlight was the
continuing engagement with Samoa where new fresh produce treatments that reduce the risk of pest
introductions with taro imports are being implemented. The loss of AGR’s capability in the developing of
biochemical tests for verifying compliance is unfortunate, as this research will be discontinued; however, there
was an increase in activity in other parts of Theme 2.

B3 science contributes to biosecurity policy development at the highest level
The accidental movement of ‘hitchhiker pests’ on or in sea containers is a significant biosecurity risk for
New Zealand. B3 researcher, Dr Ecki Brockerhoff, as
an invited member of the New Zealand delegation
led by MPI, spoke to the International Plant
Protection Convention (IPPC), Commission on
Phytosanitary Measures meeting in April 2016 in
Rome. He presented information on behalf of his coauthors quantifying the risks, benefits and costs of
potential mitigation measures for these important
biosecurity risks and argued in support of a new
international sea container standard. This work
illustrates the importance of science for the
development of biosecurity policy and reflects MPI’s
IPPC in session in Rome
confidence in B3 science capability.
Key publication: Brockerhoff EG, Bulman LS, Liebhold AM, Monge JJ. 2016. Role of sea containers in
unintentional movement of invasive contaminating pests (so-called “hitchhikers”) and opportunities for
mitigation measures. Commission on Phytosanitary Measures (FAO/UN, IPPC), Eleventh Session, Special Topics
Session: Sea Containers, FAO, Rome, 4–8 April 2016. FAO paper CPM 2016/INF/12 Rev. 1, 29 pp.
Contact: Eckehard.Brockerhoff@scionresearch.com

Research on new treatments for fresh produce bears fruit
Fresh produce imports provide a high-risk pathway for the introduction of plant pests and pathogens and one
of the key tools for their management, methyl bromide fumigation, is becoming increasingly restricted. Taro
imports into New Zealand from the Pacific Islands are an example of a commodity with high rates of infestation
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by mites, nematodes and various other unwanted organisms, and provide a useful model to test new
disinfestation techniques.
B3 research on alternative disinfestation treatments for taro has investigated hot water and high-pressure
washing treatments, and the results are promising. This work was carried out with taro producers in Samoa and
MAF Samoa, and the implementation of these alternative treatments is now being considered.
Key publication: Jamieson LE, Chhagan A, Redpath SP, Griffin MJ, Rohan C, Tumupopo F, Tugaga A, Connolly
PG, Woolf AB. 2016. Development of risk management treatments for root crops from the Pacific Islands: hot
water treatments of taro. New Zealand Plant Protection 69: 200-206.
Contact: Lisa.Jamieson@plantandfood.co.nz

New detection tools for Brown marmorated stink bug and bark beetles
Two PhD projects on detection tools for unwanted
organisms in the invasion pathway are now
underway, one on the use of volatile organic
compounds and another on the detection of
sound and vibrational signals. Both these projects
are undertaken in collaboration with colleagues in
the United States, with the USDA Agricultural
Research Service and the US Department of
Homeland Security, with additional support from
MBIE’s International Relationship Fund. A key
target for both projects is the Brown marmorated
stink bug, a key unwanted species that is often
intercepted as a hitchhiker across several
pathways. Another initial target for acoustic
Laura Nixon (LU) and Tracy Leskey (USDA) in front of the robot
simulating Brown marmorated stink bug shipping across the Pacific.
detection are bark and wood-boring beetles, which
are difficult to detect with other methods, given
their cryptic lifestyle inside wood and wood products.

Watch: https://youtu.be/h19hrwp9eUw
Contact: Eckehard.Brockerhoff@scionresearch.com

BVT becomes part of MPIs Standard Operating Procedure
It can be very difficult to determine whether some organisms are dead or alive when they are intercepted at the
border – an important question for obvious reasons. The B3-developed ‘biochemical viability test’ (BVT) has now
been included in MPI’s Standard Operating Procedure for border/post-border submissions for life state
determination of eggs and pupae. An updated BVT-user manual has been delivered to MPI, and the B3 partner,
AGR, has agreed to supply kits to MPI on an ongoing basis. This tool was used on several occasions for biosecurity
incursions in the last year. In addition there has been considerable interest in BVT by one horticultural sector for
use in import risk evaluation.
Key reference: Phillips C, Iline I, Richards N, Novoselov M, McNeill M 2013. Development and validation of a
quick, easily used biochemical assay for evaluating the viability of small immobile arthropods. Journal of
Economic Entomology 106: 2006–2019.
Phillips CB, Iline II, Novoselov M, McNeill MR, Richards NK, van Koten C, Stephenson BP 2015. Methyl bromide
fumigation and delayed mortality: safe trade of live pests? Journal of Pest Science, 88(1), 121–134.
Contact: Craig.Phillips@agresearch.co.nz
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THEME 3. DIAGNOSTICS
Aim: To investigate and deliver fast, cost-effective, robust and accurate diagnostic methods and tools to enable
informed biosecurity decisions
Theme Leader:

Karen Armstrong

Theme Representatives:

Robert Taylor (MPI), Disna Gunawardana (MPI), Chris Green (DOC), Clark Ehlers
(EPA), Russell Dale (FOA)

Project Leaders:

Simon Bulman, Andrew Pitman, Karen Armstrong

From the Theme Leader. End-user engagement has been strong this year. Delivery of fit-for-purpose
technologies has seen deliberation with MPI over protocols for reporting Next Generation Sequencing (NGS)
diagnostic data to minimise publication of problematic organism identifications in the proposed Biological
Heritage NSC DNA data hub. Similarly, but mediated by the AGR Adoption and Practice Change MBIE programme,
efforts to identify and overcome barriers to uptake of the stable isotope technology have been evaluated.
Genomics technology to help to predict the pathogenicity of different Pseudomonas strains was successfully
validated by MPI and used to provide advice to industry on a new kiwifruit vine canker-forming bacterium that
could threaten New Zealand; publication is now the focus for final uptake. The importance to MPI of
fundamental, well-curated taxonomic collections at Landcare Research was also reinforced on a number of
occasions. The value of a molecular tool developed and researcher commitment also enabled swift delivery of a
diagnosis to DOC to confirm that a new find in Nelson was not Great white butterfly, thus saving considerable
operational costs.

Maximising outcomes through Adoption and Practice Change
B3’s science focus is on border biosecurity outcomes for New Zealand and these require effective
communication and uptake by B3 end-users. AGR has been developing practical approaches to identify and
overcome barriers to adoption of research. The B3 Natal Origins project was selected as an opportunity to pilot
the approaches developed in the AGR Adoption and Practice Change programme to maximise the project’s
intended outcomes. Project researchers and end-users were interviewed before attending a workshop where
key actions where identified to support adoption of the technology under development. One action was the
need for a Business Plan to engage with the various end-users and to provide confidence in continued
development. Drs Aurelie Castinel and vicki Compton (MPI Science & Skills advisors) noted that “MPI
representatives welcomed the opportunity to discuss the need to think about extension early on in each B3
project to increase the opportunities for uptake of the tools or technologies developed”.
Key publication: Nelson T, Turner J, Percy H, Small B. 2016. Better Border Biosecurity (B3) engagement pilot
project: Workshop outcomes. Report for AgResearch and Workshop participants. Client Report Number:
RE500/2016/082. September 2016.
Contact: Karen.Armstrong@lincoln.ac.nz

Proposed biosecurity protocols for NGS data
B3 is teaming up with MPI and the Biological Heritage NSC to develop a protocol for metabarcoding and
biosecurity reporting of DNA sequences. The National Framework for Biological Heritage Assessment project
within the BHNSC is developing a New Zealand-wide platform for biological heritage measurement and
monitoring using environmental DNA (eDNA) data. This platform will have significant benefits for border
biosecurity, but there is an added responsibility to get things right so that privacy and trade issues are sufficiently
considered. For example, incorrect species identification could lead to costly incursion responses and even trade
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barriers. Expertise from MPI and B3 will be essential for embedding effective biosecurity protocols into this
Framework.
Contact: Simon.Bulman@plantandfood.co.nz
Taxonomy – the basis for diagnostics
The recently published Royal Society of New Zealand expert panel report on National Taxonomic Collections
emphasises the significance of taxonomic capability and the need for fit-for-purpose collections to underpin
New Zealand’s biosecurity system. The classification and identification of invasive organisms is fundamental to
all biosecurity science and the status of this theme within B3 reflects this.
In addition to its research projects, B3 is also active in the following:






Enhanced engagement of MPI in the LCR International Collection of
Microorganisms from Plants (ICMP)
Contribution to the bi-monthly QUADS barcoding working group
teleconferences
Membership of the LCR Characterising Land Biota Advisory Group
Development of a protocol for meta-barcoding and biosecurity
reporting of DNA sequences (see above)
Participation in the Biological Heritage NSC eDNA workshops.

Key publication: http://www.royalsociety.org.nz/expertadvice/papers/yr2015/national-taxonomic-collections-in-new-zealand/
Contact: Karen.Armstrong@lincoln.ac.nz

A biosecurity team of all New Zealanders: “Fishing for Phytophthora”
B3 has a strong focus on building and maintaining
science capability across the border biosecurity
community, in line with the aims of Biosecurity 2025.
One such initiative was a B3-aligned Unlocking Curious
Minds (MBIE) project with Rongomai Primary and
Mercury Bay Secondary schools. In the summer of
2015-16 the students undertook a stream-based
surveillance programme for Phytophthora in Auckland
and Whitianga which resulted in a new 3D-printed leafcassette stream baiting device, the collection and
identification of a Phytophthora species (reported to
MPI) not previously been recorded in New Zealand,
and critically, a greater understanding of biological
invasions by the students.
Stan Bellgard with enthusiastic students

Key publication: Bellgard SE, Pennycook SR, Weir BS, Ho W, Waipara NW. 2016. Phytophthora agathidicida.
Forest Phytophthoras of the World. http://forestphytophthoras.org/species/agathidicida.
Contact: BellgardS@landcareresearch.co.nz
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Diagnostics theme review
In response to a request from MPI Plant Health and Environment Laboratory (PHEL), a very successful theme
review was held at the Auckland Tamaki campus on 16 February 2016. It was attended by B3 researchers and
MPI personnel (33 attendees) and its aims were to inform and discuss the science underpinning current projects,
how this is influencing expectations for delivery of tools or new knowledge, and the fit with MPI’s needs.
The meeting highlighted the very effective integration of Landcare Research capability within this theme and
provided a very useful foundation for developing diagnostic research priorities for the next five years, as part of
the B3 Refresh process. Ian Ferguson (MPI Chief Science Advisor) was particularly impressed with the established
and effective networks developed by the biosecurity researchers (CRIs, LU) and practitioners (MPI).
Contact: Karen.Armstrong@lincoln.ac.nz
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THEME 4. SURVEILLANCE
Aim: To deliver knowledge, strategies and tools for determining presence or absence of invasive pests of plants

Theme Leader:

John Kean

Theme Representatives:

Paul Stevens (MPI), Rory MacLellan (MPI), Chris Green (DOC), Clark Ehlers
(EPA), Russell Dale (FOA)

Project Leaders:

Max Suckling, Scott Hardwick, Suvi Viljanen-Rollinson, John Kean

From the Theme Leader. The fruit fly surveillance modelling conducted in B3 Theme 4 over the last few years
proved useful during the successful eradication of Queensland fruit fly from Auckland this year. MPI declared
eradication success on 4 December 2015, the date calculated from its thermal biology by a B3 researcher.
Meanwhile work continues on developing more effective Queensland fruit fly lures and traps in collaboration
with Australian researchers through the SITplus consortium. MPI and others participated in a wrap-up of the
trap camera work which concluded that while the technology is suitable for use in MPI's fruit fly surveillance
programme, it is as yet too costly for full implementation. This work will be concluded with a publication
documenting the experience. The redesign of the Forest Health Surveillance System nears completion and will
start to be implemented by the Forest Owners’ Association in late 2016. Meanwhile plant pathogen surveillance
continues to be developed with completion of a literature review, field trials on rain-splash dispersal, and further
development of bees as a detection tool.

Camera traps project comes to a positive end
A workshop comprising B3 researchers and end-users agreed to bring the camera trap surveillance project to an
end after a close look at the likely outcomes and especially the cost of implementation given current budgets.
Rory MacLellan (MPI) noted: “It was a very good workshop and there was a lot of positives from it”. The project
provided useful background information on image resolution, frequency of image transfer, networking and
communications needs, and technical requirements but it became apparent that the specifications required by
MPI could not be met with current technology. The experience gained from this project will be very useful for
planning and executing future technology-based research that requires operational deployment. MPI will
continue to consider technology for deployment of a cost-effective surveillance system as part of the B3
Operational Refresh.
Key publication: Rassati D, Faccoli M, Chinellato F, Hardwick S, Suckling DM, Battisti A. 2016. Web-based
automatic traps for early detection of alien wood-boring beetles. Entomologia Experimentalis et Applicata 160:
91-95. DOI: 10.1111/eea.12453.
Contact: Scott.Hardwick@agresearch.co.nz

Plant pathology workshop
As part our ongoing appraisal of plant pathology research within B3, a workshop was held at Mount Albert,
Auckland, on 12 October 2015. Representatives from MPI, DOC, Pipfruit NZ, FAR, Auckland City Council, Ngāpuhi
and B3 researchers discussed the role of plant pathology in border biosecurity, mapped current B3 activities,
and identified and prioritised future opportunities for pathology research in B3 and BHNSC. The workshop
identified that although there was much activity in plant pathology in B3, FTE values were small and projects not
well integrated. Immediate remediation, such as concentration on a limited number of organisms, was discussed
and much of what was learned will be taken up in the B3 Operational Refresh.
Contact: John.Kean@agresearch.co.nz
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A novel approach to hasten development of new fruit fly lures
In an attempt to speed up the development of more effective lures for Queensland fruit fly,
sterilised flies were brought into containment under strict MPI-endorsed conditions during
the Lincoln, Christchurch, winter as part of the B3-leveraged SITplus programme. Using
specialised Electro-Antenno-Graph (EAG) equipment, excised antennae from these flies are
used to examine the electrophysical responses of a range of potential attractant compounds
selected from the literature as well as the pooled volatile extracts collected from four
species of fruit fly Enterobacteriaceae symbionts. Compounds that show certain electrophysical responses will
be sent to NSW co-operators to test their efficacy against fruit flies under field conditions. Testing fruit flies in
containment and working in the SITplus collaboration could significantly speed the development of new lures
for Queensland fruit fly surveillance and eradication.
Contact: Max.Suckling@plantandfood.co.nz
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THEME 5. ERADICATION AND RESPONSE
Aim: To increase preparedness for responses by providing knowledge, strategies and tools to support robust
decision-making

Theme Leader:

Jessica Dohmen-Vereijssen (from September 2015)

Theme Representatives:

George Gill (MPI), Rory MacLellan (MPI), Chris Green (DOC), Clark Ehlers (EPA),
Russell Dale (FOA)

Project Leaders:

Max Suckling, Grant Smith, Jessica Dohmen-Vereijssen, Tara Strand

From the Theme Leader. Work on new socially acceptable eradication tools has continued in Scion’s B3leveraged Toolkit for the Urban Battlefield MBIE programme and the local eradication of codling moth using
Unmanned Aerial Vehicle (UAV) release of sterile insects in Hawke’s Bay. A business case exploring options to
maximum the value for end-users from the Global Eradication and Response Database (GERDA), co-funded by
the PBCRC, was completed. Good progress was made with the eradication of the Great white butterfly in Nelson,
where results from the proof-of-freedom model developed within B3 was used by DOC to help to determine
when eradication activities should cease. International projects continued in 2015-16, with strong collaborations
with International Atomic Energy Agency, Plant Biosecurity CRC, Institut Agronomique Néo-Calédonien and the
US NZ Invasive Species Working Group.

End-users endorse the value of GERDA
The Global Eradication and Response Database (GERDA) summarises incursion
response and eradication programmes from around the world. It was originally
developed within B3 as a research tool but is currently undergoing a transition
for use as an operational end-user tool, with support from the Plant Biosecurity
CRC. A recent survey of 73 biosecurity practitioners in Australia and New
Zealand indicated that they placed significant value on the information within
GERDA and recognised its unique status as a resource for incursion response and eradication data all
summarised in one place. End-users also made recommendations on how GERDA can be improved and these
are being taken on board in a staged approach over the next two years to facilitate GERDA’s full operational
implementation. GERDA was used by MPI in the recent Queensland fruit fly incursion in Auckland.
See: http://b3.net.nz/gerda/index.php
Contact: Jessica.Dohmen-Vereijssen@plantandfood.co.nz
Sterile males delivered from UAVs for moth eradication
In a novel approach for insect pest management and eradication, B3 scientists are piloting the use of the Sterile
Male Technique (SIT) for codling moth management in Hawke’s Bay, with the support of the International Atomic
Energy Agency (IAEA). Sterile moths imported from British Columbia, with appropriate authorisation from MPI,
are being released above New Zealand orchards from a fixed wing Unmanned Aerial Vehicle (UAV), taking about
10 minutes per 100 ha. So far the results are very exciting, with 17-fold reductions of codling moth populations
over two seasons. This pilot study illustrates the promising use of SIT, coupled with UAV technology, as a possible
socially acceptable tool for insect eradication in New Zealand.
Key reference: Horner RM, Walker JTS, Rogers DJ, Lo PL, Suckling DM. 2016. Use of the sterile insect
technique in New Zealand: Benefits and constraints. NZ Plant Protection 69: 296–304.
Watch: https://www.youtube.com/watch?v=ZZ5OMltJopk&feature=youtu.be
Contact: Max.Suckling@plantandfood.co.nz
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Targeting the Urban Battlefield
The Scion-led MBIE programme, Protecting New
Zealand’s Primary Sector from Plant Pests:
a Toolkit for the Urban Battlefield, started in
October 2015. This programme aims to increase
the chances of pest eradication and reduce
social impact by targeted (cf. broad-scale)
pesticide treatments, and to improve
engagement of sectors and communities in incursion responses. The programme is supported by a wide range
of stakeholders, and includes Scion Core funding through B3. It is aligned with the BHNSC.
The research team includes scientists from Scion, Landcare Research, Lincoln University, Canterbury University,
Plant Protection Chemistry New Zealand (PPCNZ), Will Allen and Associates, Eco Research Associates, Auckland
City Council, Centre National de la Recherche Scientifique (CNRS), France, Institute of Ecology and Environmental
Sciences (INRA), France, US-Forest Service (USFS), the USA, Forestry Commission, the UK, AgResearch, and
USDA-ARS. It has already been actively developing its research projects, playing an important role at the BHNSC
hosted Social License to Operate workshop, and presenting at the B3 Conference.
Contact: Tara.Strand@scion.co.nz

Great white butterfly not yet officially eradicated
As detailed in the 2014–15 Annual Report, B3 has provided significant support to the Great white butterfly
(GWB) eradication programme and this has continued in 2015–16. In particular, DOC funded a six-month
extension to the GWB eradication programme to cover the autumn generation in 2016 – a decision partly based
on results from the proof-of-freedom model developed by B3 researchers. Additionally, B3 researchers
responded very rapidly to confirm that suspected new finds of potentially GWB were not this species, saving
considerable operational costs for DOC.
Mike Shepherd (DOC GWB Eradication Project Leader) emailed: “Huge thanks from the GWB team at DOC for
B3’s outstanding support. So grateful for all the groundwork you performed in the lab during the early days of
GWB so that you were poised to go straight into action when a scenario like this came up. I get goose bumps
when I come across that kind of professionalism”.
Key reference: Phillips CB, Brown K, Green C, Broome K, Toft R, Walker G, Shepherd M, Murphy J, Rees J. 2016.
Pieris brassicae (great white butterfly). Eradication Annual Report 2015/16. October 2016 New Zealand
Department of Conservation. Wellington.
Contact: Craig.Phillips@agresearch.co.nz
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B3 Programme Highlights by Critical Objective Area
The current B3 strategy is based on five critical objectives. Noteworthy examples of B3’s activities in these
areas are highlighted here.

1. LEADERSHIP and INFLUENCE
B3 is providing strong scientific leadership for its stakeholders across the border biosecurity spectrum by
introducing a diverse range of international experts, by creating a variety of forums enabling information
exchange, and by working with key collaborators to bring new concepts of science-based solutions to New
Zealand to enhance our world-leading plant border biosecurity system. Some examples are provided here.

Second B3 Conference
On 9–10 May 2016, B3 hosted about 150 attendees from research institutions, universities, industry and
Government along with a number of international visitors, at its second B3 Conference at Te Papa, Wellington.
The Conference provided a unique opportunity for developing the linkages and relationships needed to generate
better biosecurity outcomes for the substantial future biosecurity challenges that New Zealand is facing.
The feedback was overwhelmingly positive. Richard Palmer (Biosecurity Manager, Horticulture NZ) noted “The
conference lifted the conversation in the biosecurity space – converted from a largely science conversation in the
past to an overall ‘impact for NZ Inc.’ and generated a lot of positive momentum”. A conference highlight was
the signing of the Fruit Fly Operational Agreement – a significant milestone which represents the first time
industry and Government have come together in such a way to manage a shared biosecurity threat and the first
operational agreement under the
Government Industry Agreement
(GIA). The Minister for Primary
Industries, the Hon. Nathan Guy,
spoke about the importance of
biosecurity to New Zealand’s ongoing
development, and the critical role
science plays in keeping New Zealand
at the forefront of managing
biosecurity risk. The Minister stressed
the importance for Government of
working in partnership to deliver
biosecurity, with the GIA partnership
a critical component.
The Hon. Nathan Guy addressing signatories
to the Fruit Fly Operational Agreement

The Minister’s speech can be found at: www.beehive.govt.nz/speech/speech-b3-biosecurity-conference.
Other highlights of the Conference included the two AGMARDT-sponsored keynote speakers: Dr Lisa Keith
(USDA) and Dr Koichi Goka (National Institute for Environmental Studies, Japan), who provided insight into the
issues of invasive alien species in Hawaii and Japan.
See: http://b3nz.org/news/b3-conference-2016-focuses-future
B3 hui
The inaugural one-day hui was held at the Te Manukanuka o Hoturoa – Auckland Airport Marae in August 2015
and attracted more than 50 delegates from at least eight different iwi/rūnanga, as well as representatives of
Māori business, B3 researchers and government officials. The hui featured presentations from Māori researchers
about pests and pathogens that threaten – or are likely to threaten – New Zealand’s plant biodiversity, and
discussed when, who and how to involve Māori, in the preparation, detection and response to new incursions.
The event also established greater dialogue about the importance of plant biosecurity research and the potential
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impact of incursions on taonga plant species. The hui acted as a valuable means of increasing the understanding
within the wider biosecurity research community about the unique biosecurity issues for Māori, and introduced
Māori to the research being undertaken by the B3 science community on native taonga and how they can
influence it.

See: http://b3nz.org/news/b3-hosts-hui-plant-biosecurity
Science Partnership Forum
The one Science Partnership Forum (SPF) for the reporting
year was held at Butterfly Creek, Auckland on 13 October 2015
and was well attended by about 50 B3 scientists and endusers. There were sessions on the germplasm pathway –
challenges for the future, and opportunities for using data to
underpin effective biosecurity. Both sessions had a range of
guest speakers, including Dr Sandy Liebhold (USDA FS), and
both were followed by lengthly periods of lively discussion.
The recent SPFs have moved away from a focus of scientists
presenting their research results to become venues for
broader discussion on current plant border biosecurity issues.
The second SPF was incorporated into the B3 Conference in
May 2016.

Andrew Harrison, Geoff Gwyn, Sandy Liebhold
and Ecki Brockerhoff

New members extend B3’s influence
Until this last year, the forestry sector was the only industry sector fully represented in B3 activities. 2015–16
saw horticulture and cropping (represented by Horticulture NZ) and pastoral (represented by Dairy NZ) interests
joining the Collaboration Council, reflecting the growing importance of plant border biosecurity science in these
sectors and the growing involvement of industry sectors in the Government Industry Agreement. Aspirations of
such a participatory biosecurity system are signalled in Biosecurity 2025.
In addition, early discussions have occurred with the University of Auckland and the University of Canterbury on
science collaboration with B3. Both universities have the potential to bring new capability and capacity to B3 as
well as providing a source of new students. Collaboration with the University of Auckland makes considerable
sense given its location close to the centre of many incursions.

National and international biosecurity meetings/workshops
B3 led or played a key role in a number of activities throughout the year involving B3 researchers and endusers to provide updates, dialogue and direction on plant border biosecurity science and implementation.
End-user focused meetings:
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B3 Plant Pathology Workshop. Auckland. 12 October 2015. To discuss, map, identify and prioritise plant
pathology border biosecurity opportunities. Attended by MPI, DOC, Pipfruit NZ, FAR, Auckland Council and
Ngāpuhi



Forest Health Surveillance System Meeting. Rotorua. 1 December 2015. Attended by MPI, AsureQuality,
FOA, Bayesian Intelligence and CEBRA



Horticulture/Cropping Plant Border Biosecurity Stakeholder Meeting. Auckland. 17 December 2015.
Attended by a range of horticulture and cropping stakeholders



B3 Diagnostics Theme Review. MPI-PHEL Tamaki campus, Auckland. 16 February 2016. Attended by MPI



Nematode Workshop. MPI PHEL Tamaki campus, Auckland. 17 February 2016. Attended by MPI



International Plant Sentinel Network Workshop. Auckland. 17 February 2016. Attended by Auckland Botanic
Gardens and MPI



14th Annual FOA/MPI Forest Biosecurity Workshop. Rotorua. 23–24 February 2016. Attended by MPI
and FOA



B3 Surveillance Technologies (camera trap) Workshop. Lincoln. 19 April 2016. Attended by MPI



“Next Generation Sequencing (NGS) technologies for the surveillance and diagnosis of viral pathogens” –
PBCRC workshop. Auckland. 21 April 2016. Attended by PFR researchers and MPI

Science focused meetings:


New Zealand Ecological Society Conference. Christchurch. November 2015. Three speakers from B3



Marine Biosecurity Research Annual Forum. Wellington. 11 May 2016. Attended by B3 Director and
Theme 3 Leader



Symposium on Application of Electrophysiology in Chemical Ecology, 8th Asia-Pacific Chemical Ecology
Conference in California September 23–26 2015 (organised by Dr Kye Chung Park)

Biosecurity Operational Excellence at Port of Tauranga is an exciting and innovative scheme which aims to
encourage everyone involved in working around the port to play a role in keeping pests out of New Zealand.
It involves port officials, MPI and Bay of Plenty horticultural industries and may become a model for other ports
throughout the country. The B3 Director attended the opening on 25 February 2016 and a project meeting on
24 May 2016, along with B3 Surveillance Theme Leader. Surveillance is emerging as a key area for interest and
B3 is exploring relevant research opportunities as part of the B3 Operational Refresh.

Attendees at the opening of Biosecurity Operational Excellence at Port of Tauranga
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International Linkages
International connectivity is an essential part of an effective plant biosecurity system to ensure access to the
latest knowledge, technology and capability. Through their extensive international collaborations B3 researchers
provide an important network of biosecurity practitioners throughout the world. Important examples include:


B3 co-led and participated in the NZ US Invasive Species Working Group. Funding from MBIE has been
invaluable in enabling New Zealand researchers to build and make new connections for key pests and
diseases threatening New Zealand’s productive and natural plant systems (see attached story)



Plant Biosecurity Cooperative Research Centre (PBCRC) (Australia). This includes a number of collaborative
research projects involving PFR and BPRC (including AGR subcontracts) building on B3 themes with
significant co-funding



Collaboration with Centre of Excellence for Biosecurity Risk Analysis (CEBRA) through the Forest Health
Surveillance System project and the Systems Approaches to Risk Management project



Membership of the International Plant Sentinels Network (IPSN), under the auspices of Botanic Gardens
Conservation International



Participation (through PFR) in the Queensland fruit fly research consortium SITplus, including HIAL, CSIRO,
NSW DPI, SARDI and Macquarie University, targeting fruit fly detection and management



Participation (through PFR) in the new Centre for Fruit Fly Biosecurity Innovation (Macquarie University),
which will expand New Zealand’s expertise in fruit fly pest ecology.

Additional international activities from 2015-16 included:


Ecki Brockerhoff met with Dr Kimiko Okabe and colleagues at Japanese Forestry and Forest Products
Research Institute in July–August 2015 to plan collaboration on biosecurity and invasive species.



Ecki Brockerhoff attended the final meeting of working group on ‘Globalization of the Live Plant Trade:
Informing Efficient Strategies for Reducing Non-Native Pest Invasion Risk’ at SESYNC (National SocioEnvironmental Synthesis Center at the University of Maryland), 21–25 September 2015. Annapolis,
Maryland.



Karen Armstrong participated in MPI’s Quadrilateral (QUADs) diagnostics working group DNA barcoding
conference call to discuss how to use and manage NGS data for the identification of pathogens in a
biosecurity context. QUADS includes Australia, United States, Canada and New Zealand. 8 October 2015.



Barbara Barratt visited the Institute of Botany and Botanic Garden in Beijing and the Chinese Academy of
Inspection and Quarantine to give presentations and discuss interest in research collaboration in the
sentinel plants project. Barbara and Mark McNeill also visited MBIE, MPI and MFAT staff at the New Zealand
Embassy in Beijing to give a talk and discuss the work we hope to do in this area and funding possibilities.
May 2016. Beijing, China.



Kye Chung Park is developing a cooperation with Korean scientists on olfactory receptor neuron
recordings from spotted wing drosophila and Brown marmorated stink bug.



Flore Mas and Lloyd Stringer are working with the Institut Agronomique néo-Calédonien to test new
Queensland fruit fly surveillance and eradication technologies.
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Valuable Connections Made with US Researchers through the MBIE International
Relationships Fund

B3 (part I: border biosecurity for plant pests and diseases) and Landcare Research (part II: new tools and
technologies for invasive animal management) were funded for two years from the MBIE International
Relationships Fund to help to coordinate priority topics and cross-cutting action items for Invasive Species
Research under the NZ-US Joint Commission on Science and Technology Collaboration (or JCM).
A working group comprising Phil Cowan (Landcare Research) and David Teulon (B3) met throughout 2015–16
with senior US managers: Phillip Andreozzi (National Invasive Species Council), Hilda Diaz-Soltero, John
Eisemann, Kevin Hackett, Deborah Hayes, Rosalind James, Stephen Kendrot (all USDA) to oversee this initiative.
From a B3 point of view, this funding has been invaluable in allowing New Zealand researchers to build and make
new connections for key pests (e.g. Brown marmorated stink bug) and diseases (e.g. Phytophthora) threatening
New Zealand’s productive and natural plant systems. The presence of these species in the USA and the
experience of US researchers currently managing them in their country, is proving to be invaluable for
strengthening New Zealand’s border biosecurity system.
Some examples of US scientist to New Zealand scientist interactions include:











John Charles (PFR) to initiate actions for pre-emptive biological control of BMSB with US collaborators (esp.
Kim Hoelmer, USDA ARS)
Beccy Ganley (Scion) to invite a number of B3 researchers to a Phytophthora workshop in Rotorua led by
Nik Grunwaldd (USDA/OSU)
Nari Williams (Scion) to visit a number US researchers (esp. Oregon State University) working on
Phytophthora
Susan Worner (BPRC) and four PhD students (Audrey Lustig, Ursula Torres, Marona Rovira Capdevila and
Mariona Roige) to attend workshops at the Center for Integrated Pest Management (CIPM) (North Carolina
State University) and the Spatial Analytic Framework for Advanced Risk Information Systems (SAFARIS)
Taylor Welsh (PFR) to visit US collaborators (Jim Carpenter, USDA ARS) exploring the use of Sterile Insect
Technique for BMSB
Aimee Harper (PFR) to visit US collaborators (Ashot Khrimian, USDA ARS) to work on the discovery of volatile
organic compounds to train sniffers (bees, dogs)
Michael Rostas (LU), Ecki Brockerhoff (Scion) and Laura Nixon (PhD, LU) to visit US collaborators (Tracy
Leskey, Ashot Khrimian both USDA ARS) to initiate research on volatile organic detection for detection of
risk organisms in sea-freight containers
Adriana Najar-Rodriguez (PFR) exploring effective treatments for BMSB with Spencer Walse (USDA).

The support of US scientists for these visits and ongoing project development has been very positive, with
significant in-kind support into research projects of mutual interest.
Micaela Buckley (former MBIE Counsellor – Science & Innovation, USA & Canada) stated: ‘The activities carried
out in this part of the US-NZ Joint Commision on Science and Technology reflect on the active engagement of
New Zealand scientists in the international science community and the important outcomes of that collaboration
in terms of tangible outcomes for New Zealand border biosecurity.’
Additionally, the JCM supported a very informative US/New Zealand session at the recent the 27th USDA
Interagency Research Forum on Invasive Species in Annapolis, Maryland (January 2016) organised by Ecki
Brockerhoff (B3/Scion) and Sandy Liebhold (USDA FS). Another larger joint US/ New Zealand conference is
planned for New Zealand in May 2017. The Invasive Species Working Group was also represented at The New
Zealand Embassy Science Reception. 10 February 2016. Embassy of New Zealand, Washington DC, USA.
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B3 science made a notable contribution to advance the development
of an International Standard for Phytosanitary Measures (ISPM), to
reduce the incidence of pests on sea containers, at a meeting of the
Commission on Phytosanitary Measures (CPM). The CPM is the
governing body of the International Plant Protection Convention
(IPPC) which is part of the Food and Agriculture Organisation of the
United Nations. The IPPC establishes standards for international
trade, with the intent of preventing the spread of diseases and pests
that damage agriculture and forestry. May 2016. Rome.
B3 scientist, Dr Brockerhoff, presented a paper to show the risks associated with sea containers moving pests
and other contaminants around the world, and the potential benefits of developing an international
phytosanitary standard for sea containers. This presentation was part of a broader consideration by the IPPC to
set stricter measures for sea containers. The New Zealand delegation was led by Mr Peter Thomson (MPI).
See: http://b3nz.org/news/b3-research-supports-mpi-advance-international-standards-preventing%E2%80%98hitchhiker%E2%80%99-pest-movements.
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2. PERFORMANCE
B3’s stakeholders can be confident in B3’s scientific performance, based on the measure of peer review
through publications in high impact and fit-for-purpose scientific journals, its plenary and other invited
presentations at respected scientific meetings, and the individual achievements of its scientists reflecting the
recognition by peers.
Research Projects
B3 had 22 high-performing research projects in 2015–16, providing outputs and outcomes for science and endusers. A summary of some of these projects, their impacts and the value created for MPI, DOC, FOA and EPA,
and increasingly for industry is outlined for each theme above.
Some metrics of B3’s research in the last year include:


29 peer-reviewed articles in national or international journals



3 book chapters accepted for publication



3 plenary or keynote presentations



7 invited presentations at significant national or international meetings



12 reports for stakeholders or end-users



12 presentations at hui focusing on engagement with Māori.

Scientific Output
B3 continues to publish above-average numbers of peer-reviewed papers despite decreasing investment
because of inflation pressures.
Number of peer-reviewed publications per year from the B3 collaboration since 2005

The following two publications are from some of the most highly regarded science journals in the field, and
reflect the standing of B3 researchers in the world community.


Liebhold AM, Berec L, Brockerhoff E, Epanchin-Niell R, Hastings A, Herms DA, Kean JM, McCullough DG,
Suckling DM, Tobin PC, Yamanaka T. 2016. Eradication of invading insect populations: from concepts to
applications. Annual Review of Entomology 61: 335–352. DOI: 10.1146/annurev-ento-010715-023809.
(Impact factor 13.5). This is the top ranked entomology journal.



Wingfield MJ, Brockerhoff EG, Wingfield BD, Slippers B. 2015. Planted forest health: The need for a global
strategy. Science 349, 832–836. doi: 10.1126/science.aac6674 (Impact factor 34.6).
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B3 science is also regularly published in ‘fit-for-purpose’ journals, providing an outlet for some of the research
carried out within B3, and making the research accessible particularly to industry and government agencies.
Often the rankings of these journals do not provide any indication of the value that this research accrues to B3
stakeholders.
New Zealand Plant Protection (NZPP) publications, for example, are often highly relevant to B3 end-users and
their impact for plant border biosecurity outcomes should not be under-estimated. Some examples from 2015–
16 help illustrate this:










Horner RM, Walker JTS, Rogers DJ, Lo PL, Suckling DM. 2016. Use of the sterile insect technique in New
Zealand: benefits and constraints. NZPP 69: 296–304.
This publication details a novel approach for SIT for pest management and its potential as a tool for
eradication.
Jamieson LE, Woodberry O, McDonald CM, Ormsby M. 2016. Developing a generic biosecurity
assessment model for imports. NZPP 69: 186–199.
This tool/model developed within B3 is now being used by MPI to provide guidance on the degree of
efficacy required to manage BMSB in entry pathways.
Kean JM 2016. Modelling winter survival, mating and trapping of Queensland fruit fly in Auckland, New
Zealand. NZPP 69: 153–159.
This publication was requested by MPI, as it illustrates the science behind MPI decision making, and
helped to determine activities made during the recent Grey Lynn fruit fly incursion.
Richards NK, Hardwick S, Toft R, Phillips CB. 2016. Mass rearing of Pteromalus puparum on Pieris rapae
to assist eradication of Pieris brassicae from New Zealand. NZPP 69: 126–132.
While it was hard to ascertain the effectiveness of biological control as a tool for Great white butterfly
eradication, this manuscript helps to illustrate some of the issues that need to be considered for future
attempts.
Xu B, Shaw N, Gee M, Teulon DAJ. 2016. A quantitative comparison of articles on two pests and two
pathogens of biosecurity risk to New Zealand extracted from International and Chinese databases.
NZPP 69: 176-185.

This paper concluded that we need to consider research published in the Chinese language and in Chinese
journals for risk assessment. MPI has highlighted the ongoing need for this type of research as part of the B3
Operational Refresh.
Individual Achievements
Notable achievements of B3 members in 2015–16 include:


Barbara Barratt (with Clark Ehlers) was invited to write a book chapter on ‘Impacts of exotic Biological
Control Agents on Non-Target species and biodiversity: evidence, policy and implications’.



Nigel Bell was invited to give a keynote presentation at the Observatree Conference, UK. February 2016.



Ecki Brockerhoff was invited to give a keynote presentation at the ‘Global perspective on the ecology and
management of bark and wood boring insects’ conference, Argentina. September 2015.



Ecki Brockerhoff was invited to present to the IPPC Commission on Phytosanitary Measures, Rome.
May 2016.



Ecki Brockerhoff co-authored a publication in Science (see above).



Ecki Brockerhoff, John Kean and Max Suckling co-authored a publication in the Annual Review of
Entomology (see above).



Kevin Chase (UC/B3) won the ‘Best presentation overall’ award at the School of Biological Sciences Annual
Biology Conference.



Max Suckling gave a TedxChristchurch talk on Food security and biointegrity without pesticides. November
2015.

P a g e | 25

3. UPTAKE
The value created by B3 science for its stakeholders is clearly exemplified across its five themes as described
in this and previous Annual Reports. B3-developed tools are being used in risk assessment; B3 technology and
knowledge is being used for pathway risk management; new approaches for diagnostics are being tested by
B3 for adaption by stakeholders; and B3 science capability, expertise and ingenuity are contributing to better
design of pest and disease surveillance systems and eradication programmes for MPI and DOC.

Formal Interactions
B3 must work in close partnership with its stakeholders and end-users who will provide the ultimate vehicle for
implementation of the research outputs. As part of this process, B3 needs to communicate clearly to its endusers what it does. The activities below form the basis for this process, but there are many more. Several new
initiatives to improve engagement and biosecurity outcomes were instigated in 2015–16.
The Director joined Twitter in 2015-16 (@B3Director), which facilitated greater exposure to B3
accomplishments detailed on the B3 website (http://b3nz.org/news).

Activity

Primary audience

Written publications in scientific journals
Presentations at science conferences/workshops

New Zealand and international scientists and
end-users

B3 Annual Report

CEOs of B3 partners

B3 CEOs’ meeting (1 pa)

CEOs of B3 partners

Collaboration Council (4 p.a.)

Senior Managers of B3 partners

B3 Science Partnership Forum (SPF) (2 p.a.)

All B3 end-user partners

B3 conference (every second year)

New Zealand biosecurity community

B3 website – external (incl. web stories)

New Zealand biosecurity community

B3 website – internal

All B3 partners

B3 Theme Leader meetings (monthly)

B3 science partners (although B3 end-users
attend regularly)

B3 Project workshops (as needed)

B3 partner end-users

B3 Theme meetings (Theme/Project Leaders) (numerous)

B3 partner end-user Theme Reps

Reports commissioned by end-users (as required)

B3 partner end-users

@B3Director (Twitter)

The wider biosecurity community

FOA/MPI Forest Biosecurity Workshop

Forestry sector

PFR/horticulture/cropping sector workshops

Horticulture/cropping sectors

Presentations at end-user meetings (e.g. MPI/FOA
Biosecurity workshop)

B3 partner end-users

Technical Advisory Groups (TAPS) (as required)

MPI/DOC

Sector Biosecurity Steering Groups

Various sector end-users

B3 hui and other hui

Iwi

Enhanced MPI / B3 Engagement
B3 members met at a facilitated workshop in Wellington in November 2015 to explore ways to enhance
engagement between researchers and end-users. The workshop was attended by most of the B3 Theme Leaders
as well as a range of MPI managers. There was a recognition of a strong base of goodwill existing within B3,
although there was acknowledgement that this could still be improved. A series of actions were agreed,
including: a recommendation for a new MPI science engagement manager for B3 and the Biological Heritage
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NSC, new ways of communication between organisations, and new ways of working together in specific projects.
Some of the agreed actions will be taken up within the new B3 Strategy and Operational refresh.

Adoption and Practice Change programme
As noted on page 11, B3 is initiating new ways of engagement between scientists and end-users by
incorporating ideas from AGR’s Adoption and Practice Change programme.

Research, Technology & Innovation Practice
MPI has introduced a new process for accelerating the development of new technology. This is an important
new initiative and will potentially provide an important avenue for uptake of B3-developed research technology.
Dr Desi Ramoo (MPI Research, Technology & Innovation Practice Lead) presented a seminar to B3 scientists at
Lincoln in June 2016 and several B3 research leaders are now following up with Dr Ramoo to explore the uptake
of their research using this process.

Technical advice to end-users
While science endeavour (new knowledge) remains the basis for B3’s existence, technical advice provided to B3
end-user partners is also of paramount importance. Such activity in 2015–16 included:


Extensive expert input into the Great white butterfly eradication programme (Phillips, Kean, Walker).
Throughout the year



Review and feedback on the NZ Avocado Biosecurity Plan (Armstrong, Stevens, Suckling, Teulon).
August/September 2015



Review of MPI report on the ‘Technical advice on the establishment potential of Brown marmorated stink
bug in the New Zealand autumn/winter period’ (Teulon, Goldson, McNeill). June/August 2015



Technical input into Forest Health Surveillance model for MPI and FOA (Kean). August 2015



Input provided to the bi-monthly QUADS on DNA barcoding teleconferences (Armstrong). December 2015



Advice for Meadow Mushrooms on the presence, detection and identification of organisms of biosecurity
concerns (Bulman)



Review of MPI report on ‘Developing a protocol to negotiate pre-agreed bilateral market access conditions
in the Event of a Fruit Fly Incursion in New Zealand’ (Kean). December 2015



Information provided to MPI to help to establish the date for Queensland fruit fly eradication programme
to be stood down (Kean). Implemented in December 2015



Molecular analysis and identification of suspected (but not) GWB early instar caterpillars provided to DOC
(Phillips, Sawicka). March 2016



Advice for a sampling scheme for MPI for detecting insects (pea weevil) within seeds (Kean). April 2016



Attendance at the SITplus Technical Advisory Committee (Suckling). March 2016



Advice provided to MPI on the implications of the Convention on Biological Diversity Access and Benefit
Sharing on biological control practice in New Zealand (Barratt). March 2016



Membership of EPA panel (Suckling) and expert witness (Charles) for the consideration of full release of a
biological control agent against the tomato potato psyllid. May 2016.
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Technical Advisory Groups (TAGs)
B3 researchers provided a range of scientific and technical support to MPI for the following invasive species:


Nigel Bell and Lee Aalders supported the MPI TAG for the nematode incursion at Hagley Oval and
subsequent management plans.



Toni Withers was on the MPI TAG for the Eucalyptus variegated beetle incursion.



David Teulon was an observer for the MPI Pea weevil TAG.

Māori Engagement
Significant progress was made towards increasing engagement with Māori in 2015-16.



















B3 hui. Te Manukanuka o Hoturua Marae (Auckland
Airport Marae). 7 August 2015.
Mana Whenua Hui. Auckland Regional Council.
Manukau City. 28 October 2015. Presentations by
David Teulon and Alby Marsh (PFR) on plant border
biosecurity issues with c. 20 iwi.
Summer Studentship Programme 2015-16 (PFR).
Hone Ropata (Ngāti Huia ki Katihiku Pā, Ngai Tai, Nga
Puhi). Plant border biosecurity engagement
initiatives with Māori in schools.
He Kākano Whakatipu – Māori Seed Fund (PFR).
Hone Ropata was employed from March to June 2016. Development of information tools on high risk
organisms to illustrate actual and potential impact of invasive organisms on taonga and to build engagement
with the Māori tourist sector.
New Zealand Māori Tourism – He Toa Takitini. Two hui with Simon Phillips, Wellington. 4 March & 18 April
2016. To develop a Vision Mātauranga Capability Fund project developing engagement with Māori tourism
operators in biosecurity and identifying the critical points of biosecurity concern.
Biosecurity and the cruise tourism sector. Hui with Prof. David Simons. 27 April 2016. Lincoln. Inclusion of
Māori engagement activity in MBIE tourism / biosecurity proposal “Biosecurity and the cruise tourism
sector” (not successful).
Whakawāteatea riha rāwaho: Māori solutions to biosecurity threats and incursions to taonga species –
Biological Heritage NSC project. B3 researchers actively involved in the development of this project
(in preparation).
Plant Biosecurity CRC. B3 continued to work in parallel with the PBCRC-funded project ‘Building resilience
in indigenous communities through engagement – a focus on biosecurity threats’ – led by Alby Marsh (PFR).
A successful follow-up application - Korero mai – Let’s Talk. Ma! – was submitted to the PBCRC.
The Māori engagement section of the Biocontrol Information Resource for EPA Applicants website
(http://b3.net.nz/birea/index.php) (BIREA) was updated by Clark Ehlers and Anahera Ross (EPA Māori Policy
and Operations).
The new B3 Strategy highlights the need for greater research on the social, environmental, economic and
cultural aspirations of Māori in the area of plant border biosecurity. B3 will continue to seek synergies with
other groups seeking engagement with Māori, including through its partner organisations, but also
through the Biological Heritage NSC and the Lincoln University Māori Biosecurity Network.
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4. CAPABILITY
The development and maintenance of new plant border biosecurity capability and expertise within
New Zealand is a high priority for B3, and B3 undertakes a number of activities in this space.
Primary and secondary schools
 Biosecurity: Protecting New Zealand’s Future. Year
10 Science Growing New Zealand’s Future Career
event, organised by LU, UC and Dairy NZ. University
of Canterbury. 20 October 2015. Organised by Sue
Worner (BPRC/B3), Natalia Cripps-Guazzone (LU),
Darryl McSkimming (MPI). Attended by two hundred
and fifty students.
 Ngā Mā tā puna o Ngā Pā kihi Learning Community
Cluster. PFR Lincoln hosted 300 primary school
children as part of a ‘A Nation of Curious Minds’
project. Introduced concepts of pest management and biosecurity. Hosts: Jessica Dohmen-Vereijssen and
Melanie Davidson.
 Fishing for Phytophthora. A Nation of Curious Minds project. Rongomai Primary and Mercury Bay
Secondary schools. Led by Stan Bellgard (see page 12).

Summer students
Two summer students were hosted by B3 at PFR:




Grace Xu investigated how we can obtain more information on plant pests and diseases from Chinese
online language sources. This work reflects New Zealand’s growing trade and tourist links with Asia and
links with current B3 projects such as GERDA, and with MPI risk assessors in Wellington (see page 7).
Hone Ropata built on previous summer student projects exploring the potential impact of myrtle rust on
taonga species. Several successful initiatives for Māori engagement emerged from this project.

Engagement with university students
 PLPT326 Bioprotection and Biosecurity (LU) (12 students) visited PFR to learn about biosecurity research
from a range of B3 researchers. 4 August 2015.
 MGMT222. The Agribusiness Environment (LU). Lecture on plant border biosecurity given by David
Teulon. 23 September 2015. Lincoln University.

Career development for MSc/PhD students
 B3 supported (MBIE funded through NZ US Invasive Species Working Group and other sources) four LU
students (Audrey Lustig, Mariona Roigé, Ursula Torres and Marona Rovira) to attend meetings at Raleigh
North Carolina and Fort Collins, USA, in August 2015. They then reported in person on this visit to the B3
TLG in December 2015.
 Funding from the NZ US Invasive Species Working Group also supported several early career scientists
(Harper, Welsh) on research visits to the USA.
 Kiran Horrocks (UoA) attended the DROPSA meeting in Girona, Spain (8–10 March 2016) in preparation for
his MSc studies funded by Horticulture NZ.
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Secondments/placements
 Sandra Visnovsky (PFR) visited MPI. 17–18 February 2016. Validated B3-developed PCR protocols at PHELMPI with Rob Taylor (MPI).
 Beccy Ganley (Scion) visited MPI. –-4 May 2016. Observed the underlying processes of Christine Reid’s MPI
Risk Team and their linkages across MPI.

Training
 MPI asked John Kean (AGR) to provide MPI staff training on principles of basic surveillance design.
July 2015.

Fellowships
 Ashraf El-Sayed (PFR) undertook an OECD Fellowship to develop novel female moth attractants in
Summerland, BC, Canada.
Joint university appointments
A number of CRI B3 researchers have joint university appointments, where they carry out undergraduate
teaching, postgraduate supervision, and student mentoring, to develop biosecurity capability for tomorrow.
They include:


Barbara Barratt, Honorary Professor, University of Otago



Ecki Brockerhoff, Adjunct Associate Professor, University of Canterbury



Robin MacDiarmid, Senior Lecturer, Auckland University



Andrew Pitman, Honorary Adjunct Lecturer, Lincoln University



Max Suckling, Professor, Auckland University, and Honorary Research Fellow, Victoria University



David Teulon, Adjunct Professor, Lincoln University



Darren Ward, Senior Lecturer, Auckland University.

Aligned graduate students
A number of graduate students are linked to B3 through financial support, supervision by B3 researchers or by
the plant border biosecurity focus of their research theses.



Recently enrolled PhD students include Hester Williams (UoA), Carol Bedoya (UC).
Gonzalo Avila (UoA), Sam Brown (LU), Kevin Chase (UC) and Audrey Lustig (LU) all graduated with PhDs
during 2015–16.

Masters students linked to B3 include: Emma Edney-Browne, Delayn Fritz, Kiran Horrocks, Zane McGrath and
Chris Russell (all UoA).
Membership (through PFR) of the in the new Centre for Fruit Fly Biosecurity Innovation (Macquarie University)
has led to funding of four new PhD studentships on Queensland fruit fly, to be supervised by B3 researchers
(Suckling, El-Sayed, Park, Mas).
MPI provides support for graduate study, including plant border biosecurity, at both Lincoln University and the
University of Auckland, and supported students are sometimes aligned with B3 (see below; PhDs only).
In 2015–16 tentative discussions were held with both the University of Auckland and the University of
Canterbury for these organisations to become more involved in B3 activities.
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Graduate students linked to B3
Name

Project

University

Funding

Supervisor(s)

Status

Gonzalo
Avila

Retrospective and behavioural
studies to improve host
specificity testing of parasitoids
introduced as biological control
agents

Auckland

Part B3

Withers

Graduated in
2015–16

Canterbury

MBIE/DHS

Nelson, Hayes, Sutin
(Stevens Inst. (USA),
Brockerhoff

New in
2015–16
Current

Carol Bedoya Acoustic identification of
unwanted organisms in import
pathways
Simren Brar

Genetic diversity of Phytophthora Massey
pluvialis and genome-based
methods for assessing the
genetic of new Phytophthora
species

MBIE, FOA,
Scion, B3

Ganley, Bradshaw,
McDougal

Sam Brown

Taxonomy and evolution of
endemic New Zealand broadnosed weevils (Coleoptera:
Curculionidae: Entiminae)

Lincoln, AgR

Armstrong, Cruickshank, Graduated
Barratt, Phillips
2015–16

Kevin Chase

Allee effects, host tree density
Canterbury
and the establishment of invasive
bark beetles

Audrey
Lustig

Complex systems analysis of
invasive species in
heterogeneous environments

Lincoln

TEC/BPRC

Francesco
Martoni

Psyllid phylogenetic and
endosymbiont associations in
New Zealand and Australia

Lincoln

PBCRC, BPRC, Armstrong, Pitman,
MPI
Bulman, Taylor

Hamish
Patrick

The genetic and behavioural
differences between two
sympatric species of Australian
fruit flies

Lincoln

TEC/BPRC,
MPI

Armstrong, Cruickshank, Current
Schutze (QUT), Clarke
(QUT)

Laura Nixon

Identification of biogenic volatile Lincoln
organic compounds for improved
border biosecurity

B3

Rostas, Brockerhoff,
Goldson

Current

Mariona
Roige

The structure of global invasive
species assemblages and their
relationship to regional habitat
variables

Lincoln

Erasmus
Mundus, B3,
MPI

Worner, Armstrong,
Phillips

Current

Mariona DM Matching invasive species to
Rovira
invaded environments using
climate, habitat and phylogeny

Lincoln

Erasmus
Mundus, B3,
MPI

Worner, Armstrong,
Phillips, Brockerhoff

Current

Lloyd
Stringer

Auckland

B3

Beggs, Suckling, Kean

Current

Ursula Torres Modelling global distributions
Lincoln
and risk of establishment of
invasive freshwater invertebrates

Erasmus
Mundus, B3,
MPI

Worner, Armstrong

Current

Hester
Williams

MPI, UoA

Brockerhoff, Barron,
Ward

New in
2015–16

Optimising Allee effects using
combinations of tactics for
integrated pest eradication

Lincoln

Social acceptability of alternative Auckland
eradication tools

Kelly, Brockerhoff,
Liebhold

Graduated in
2015–16

Worner

Graduated in
2015–16
Current
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5. INVESTMENT
The Statements of Corporate Intent (SCI) for each of the member CRIs identify biosecurity as core to their
research investments, with each agreeing that B3 is an ideal vehicle for fulfilling this purpose.
Crown Research Institutes. PFR, AGR and Scion have continued to invest in B3 at historical rates through their
Core funding. PFR has continued to subcontract the BPRC at historical rates. LCR is slowly increasing its modest
investment in B3. This Core investment provides the funds under B3 ‘management’ but increasingly B3 partners
are seeking funding from elsewhere and aligning this to B3 activities (see below).
Government departments. MPI and DOC make a considerable investment into B3 activities through in-kind
activities.

Successful Applications
 Rapid field detection of the highly invasive myrtle rust pathogen. FERA (PFR subcontractor) application to
MPI. September 2015
 BMSB pre-emptive biocontrol. MPI/PFR application to MPI. October 2015


UAV release of sterile insects. PFR proposal to International Atomic Energy Agency (IAEA). December 2015



Acoustics tools for pest detection in imports. Scion application to MBIE International Relationship Fund




B3 Conference support for keynote speakers. PFR application to AGMARDT. February 2016
Evaluating diagnostic tests for pathogens of potential risks to Actinidia seed imports. PFR application to
KVH/Zespri. March 2016
Elucidating the Biosecurity Risk of the Plant In vitro Import Pathway. Scion/PFR submission to MPI. June
2016





Three years funding from French Pacific Funds to support cooperation in New Caledonia on Qfly. February
2016
Evaluating the concept of ‘surrogate species’ as a tool to develop a science-based fumigation schedule for
control of Brown marmorated stink bug (BMSB). PFR application to MPI. May 2016

New funding for surveillance and monitoring
A new internally funded PFR Discovery Science programme led by Dr Flore Mas, initiated in June 2015 for
two years, has strong synergies with B3 research. This project aims to deliver new digital tools for
improved surveillance and monitoring of biosecurity threats, especially Queensland fruit fly, using
innovative exploitation of two sensory modalities, smell and sound, combined with automated data
processing facilitating. In particular the project will explore the use of laser-based insect sound detectors
and olfactory biosensors in conjunction with signal processing and machine learning for biosecurity
applications. The project links the expertise of the Biosecurity and the Molecular Sensing teams at PFR
and includes collaborators from University of California, Riverside (Keogh), University of Montana
(Henderson, Bromenshenk), University of Auckland (Travas-Sejdic, Unsworth). Victoria University (Plank).
Contact: Flore.Mas@plantandfood.co.nz
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B3 Programme Outputs
Peer-reviewed articles (published or accepted)
 Avila G, Withers TM, Holwell GI 2016. Olfactory cues used in host-habitat location and host location by the
parasitoid Cotesia urabae (Hymenoptera: Braconidae). Entomologia Experimentalis et Applicata, DOI:
10.1111/eea.12393.
 Avila GA, Withers TM, Holwell GI 2016. Laboratory odour-specificity testing of Cotesia urabae to assess
potential risks to non-target species. BioControl. doi:DOI 10.1007/s10526-016-9716-5.
 Barratt BIP, Todd J, Malone LA 2016. Selecting non-target species for arthropod biological control agent
host range testing: evaluation of a novel method. Biological Control 93: 84–92
 Blouin, A, Ross H, Peters J, O’Brien C, Warren B, MacDiarmid RM 2016. New plant viruses discovered by
immunocapture of double stranded RNA; Assessment of a novel approach for viral metagenomics studies.
Molecular Ecology Resources 16 (5): 1255–63. doi: 10.1111/1755-0998.12525.
 Brockerhoff EG, Dick M, Ganley R, Roques A, Storer AJ 2016. Role of insect vectors in epidemiology and
invasion risk of Fusarium circinatum, and risk assessment of biological control of invasive Pinus contorta.
Biological Invasions. doi:DOI 10.1007/s10530-016-1059-8.
 Campbell RE, Roy S, Curnow T, Walter M 2016. Monitoring methods and spatial patterns of European
canker disease in commercial orchards. New Zealand Plant Protection 69: 213–220.
 Ferguson CM, Kean JM, Barton DM, Barratt BIP 2016. Ecological mechanisms for non-target parasitism by
the Moroccan ecotype of Microctonus aethiopoides Loan (Hymenoptera: Braconidae) in native grassland.
Biological Control 96: 28–38.
 Horner RM, Walker JTS, Rogers DJ, Lo PL, Suckling DM. 2016. Use of the sterile insect technique in New
Zealand: Benefits and constraints. New Zealand Plant Protection 69: 296–304.
 Jamieson LE, Woodberry O, McDonald CM, Ormsby M. 2016. Developing a generic biosecurity assessment
model for imports. New Zealand Plant Protection 69: 186–199.
 Jamieson LE, Chhagan A, Redpath SP, Griffin MJ, Rohan C, Tumupopo F, Tugaga A, Connolly PG, Woolf AB
2016. Development of hot water disinfestation treatment for taro exported from the Pacific islands. New
Zealand Plant Protection 69: 200–206.
 Kean JM 2016. Modelling winter survival, mating and trapping of Queensland fruit fly in Auckland, New
Zealand. New Zealand Plant Protection 69: 153–159.
 Lefort MC, Boyer S, Vereijssen J, Sprague R, Glare TR, Worner SP 2015. Preference of a native beetle for
“exoticism,” characteristics that contribute to invasive success of Costelytra zealandica (Scarabaeidae:
Melolonthinae). PeerJ 2:e1454. doi: DOI: 10.7717/peerj.1454.
 Liebhold AM, Berec L, Brockerhoff E, Epanchin-Niell R, Hastings A, Herms DA, Kean JM, McCullough DG,
Suckling DM, Tobin PC, Yamanaka T 2016. Eradication of invading insect populations: from concepts to
applications. Annual Review of Entomology 61: 335-352. DOI: 10.1146/annurev-ento-010715-023809.
 Liebhold AM, Yamanaka T, Roques A, Augustin S, Chown SL, Brockerhoff EG, Pyšek P 2016. Global
compositional variation among native and non-native regional insect assemblages emphasizes the
importance of pathways. Biological Invasions 18, 893–905. doi:10.1007/s10530-016-1079-4.
 Narouei-Khandan H, Halbert SE, Worner SP, van Bruggen AHC 2015. Global climate suitability of citrus
huanglongbing and its vector, the Asian citrus psyllid, using two correlative species distribution modeling
approaches, with emphasis on the USA. European Journal of Plant Pathology 144: 655–670.
 Paini DR, Sheppard AW, Cook DC, De Barro PJ, Worner SP, Thomas MB 2016. Global threat to agriculture
from invasive species. Proceedings of the National Academy of Sciences.
www.pnas.org/cgi/doi/10.1073/pnas.1602205113.
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Ramsfield TD, Bentz BJ, Faccoli M, Jactel H, Brockerhoff EG 2016. Forest health in a changing world: Effects
of globalisation and climate change on forest insect and pathogen impacts. Forestry 89: 245–252
doi:10.1093/forestry/cpw018.
Rassati D, Faccoli M, Chinellato F, Hardwick S, Suckling DM, Battisti A 2016. Web-based automatic traps for
early detection of alien wood-boring beetles. Entomologia Experimentalis et Applicata 160: 91–95. DOI:
10.1111/eea.12453.
Richards NK, Hardwick S, Toft R, Phillips CB. Mass rearing of Pteromalus puparum on Pieris rapae to assist
eradication of Pieris brassicae from New Zealand. New Zealand Plant Protection 69: 126–132.
Scott P, Bader M, Martin K-F, Williams, NM. 2016. Foliar phosphite application has minor phytotoxic
impacts across a diverse range of conifers and woody angiosperms. Physiologia Plantarum 158 (2): 124–
134. 10.1111/ppl.12442.
Stephens AEA, Stringer LD, Suckling DM 2015. Advance, retreat, resettle? Climate change could produce a
zero-sum game for invasive species. Austral Entomology, in press. DOI: 10.1111/aen.12162.
Suckling DM. 2015. Sex pheromones and semiochemicals offer an elegant future for pest management
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 Bellgard SE, Pennycook SR, Weir BS, Ho W, Waipara NW. 2016. Phytophthora agathidicida. Forest
Phytophthoras of the World http://forestphytophthoras.org/species/agathidicida.
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Proceedings of the USDA Interagency Research Forum on Invasive Species, 13–16 January 2015, Annapolis,
Maryland (4 pp.).
 Brockerhoff EG, Bulman LS, Liebhold AM, Monge JJ. 2016. Role of sea containers in unintentional
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HM. 2016. A view from the South Pacific: International Plant Sentinel Network (IPSN) and New Zealand.
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IUFRO conference “Global perspective on the ecology and management of bark and wood boring insects”
Bariloche, Argentina. 1–4 September 2015.
 Suckling M. 2015. Food security and bio-integrity without pesticides. TEDxChristchurch. 12 November
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Invited addresses at significant international/national meetings/seminars
 Armstrong K, Barratt BIP, Goldson SL. 2016. Biosecurity in the bioprotection continuum: the complexities
for pasture. Ninth Australasian Conference on Grassland Invertebrate Ecology, Western Sydney University,
Hawkesbury Institute for the Environment. 7 April 2016.
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Hui
 B3 hui. Te Manukanuka o Hoturua Marae (Auckland Airport Marae). 7 August 2015. Hosted by B3.




Teulon DAJ. What is B3?
Waipara N. Protecting Aotearoa: Valuing biosecurity partnerships with Tangata Whenua.
Marsh A, Wallace R. Engagement for resilience in indigenous communities.
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Mark-Shadbolt M. Establishing a National Māori Biosecurity Network.
Puketapu, A. The impact of tomato potato psyllid on taewa.
Scott. P. How can we stop Phytophthora pathogens from killing plants and trees in Aotearoa.
Ropata H. The impact of myrtle rust on Māori taonga plant species and their use.
Withers T. How well can we assess the biosafety of “New to New Zealand” organisms before release?
Sander A. MPI National Biosecurity Capability Network.
Green C. The Great White Butterfly Eradication Programme.

Mana Whenua hui. Auckland Regional Council. Manukau City. 28 October 2015.



Teulon DAJ. 2015. What is Better Border Biosecurity (B3)?
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Doctoral and Masters theses (aligned to B3)
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 Brockerhoff EG, Bulman LS, Liebhold AM, Monge JJ. 2016. Role of sea containers in unintentional
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Organisation of the United Nations, IPPC), Eleventh Session, Special Topics Session: Sea Containers, FAO,
Rome, 4–8 April 2016, FAO paper CPM 2016/INF/12 Rev. 1, 29 pp.
 Charles JG, Gardner-Gee R, Hunt S, MacDonald F, Davis V. 2016. A programme to assess the
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Internal PFR report of research in 2015-16. Interim as at 30 June 2016 – data collection and analysis
remains in progress. Confidential – for discussion only. Plant and Food Research, Auckland
 Evans J, Hall C, Vereijssen J, Stringer L, Teulon D. 2016. Global Eradication and Response Database
(GERDA) business case. A client report to PBCRC. SPTS 13398. Submitted for internal review.
 Iline II, Novoselov M, Phillips CB. 2015. Developing tests to verify that insects and traded commodities
have been irradiated. AgResearch report to B3. 6 p.
 MacDonald R. 2015. Review of Camera Traps and other technologies for Biosecurity Surveillance of Insect
Pests in New Zealand. Unpublished internal report. Plant and Food Research. 28 p.
 Paynter Q, Groenteman R. 2016. Pre-emptive biological control of arthropod pests: a framework for
prioritising target-pests. Internal report, Landcare Research.
 Phillips CB, Kean JM, Senay SD, Acosta H. 2015. Update on modelling the potential distribution of
Halyomorpha halys (Brown marmorated stink bug) in New Zealand. Progress report to B3, 8 July 2015, 2 p.
 Phillips C, Brown K, Green C, Broome K, Toft R, Shepherd M, Bayly S, Rees J. 2015. Pieris brassicae (great
white butterfly). Eradication Annual Report 2014/15. October 2015, New Zealand Department of
Conservation. Wellington.
 Sandanayaka WRM, Charles JG. 2015. A review of electrical penetration graph (EPG) technology for
biosecurity in New Zealand. B3 report. Plant & Food Research SPTS No. 11754.
 Suckling DM, Jiminez-Perez A. 2015. A simple guide to screening novel insect attractants for relative
attraction and suitability for mass trapping. Plant & Food Research Client Report 29710.
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Suckling DM, Mas F, Stringer LD, LM Manning, CR Unelius, El-Sayed AM. 2016. February 2016 milestone
report for SITplus. HAL Project no. HG13034.
Teulon DAJ, Goldson SL. 2015. A review of “Technical advice on the establishment potential of BMSB in the
NZ autumn/winter period” was completed at MPI’s request. Unpublished internal report. Plant & Food
Research.
Woodberry O. 2015. New Zealand Biosecurity Import Risk Bayesian Network Project – Phase 2: Bayesian
Intelligence Pty Ltd, Victoria Australia, p. 30.

Popular articles
 Suckling 2016. Brown Marmorated Stink Bug – Unwanted and On The Way Here! The Orchardist of NZ July
2016.
B3 website stories (http://b3nz.org/news)
 BMSB surveillance: an international collaboration. 21 June, 2016


Unique pre-emptive biocontrol risk assessment for a high risk organism. 17 June, 2016



Review articles highlight international importance of B3 research. 26 May, 2016



B3 Conference 2016 focuses on the future. 20 May, 2016



B3 research contributes to successful pest eradications. 8 April, 2016



Valuable connections made with US researchers through the MBIE International Relationships fund.
23 February, 2016



A new Scion led-MBIE programme. 3 December, 2015



Keeping the Brown marmorated stink bug out of New Zealand. 1 December, 2015



B3 hosts hui on plant biosecurity. 3 November, 2015



Keeping our unique fauna safe from harm. 2 October, 2015



Where are we in the war on Phytophthora? 1 October, 2015



New Zealand contributes to fruit fly research. 28 August, 2015

Co-funding/aligned funding for border biosecurity research for B3 partners
Project

Funder

CRI

PI (or equivalent)

Amount

Embedding GERDA into the
biosecurity landscape: uptake and
legacy

PBCRC1155

PFR

Dohmen-Vereijssen

Collaborative Planning and Shared
Decision-Making Amongst
Stakeholders

PBCRC 4115

PFR

Hill G / Teulon D

A$50,840

Plant biosecurity diagnostic and
surveillance web-based
bioinformatics toolkit

PBCRC 2064

PFR

Bulman S

A$40,000

New tools for insect surveillance
and eradication

PBCRC 2034

PFR/AGR

Suckling M / Kean J

A$88,129

Pathways and Risk Assessment
Framework for High Impact
Species

PBCRC 1109

PFR

Teulon D

A$85,000

Mechanically Transmitted DNA
Virus Control of Botrytis

PBCRC 2126

PFR

MacDiarmid R

A$160,930

Deployment of Validated GenomeInformed Bacterial Diagnostics

PBCRC 2156

PFR

Smith G

A$119,264

ANU Fruit fly attractants

ANU

PFR

Park K

NZ$12,300

A$138,233
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Project

Funder

CRI

PI (or equivalent)

Amount

Expert committee participation

EPA

PFR

Suckling M

NZ$7,290

Fruit fly surveillance

HIAL

PFR

Suckling M

NZ$198,963

Lure testing

Assure Quality

PFR

Suckling M

NZ$1,800

US NZ Invasive species JCM

MBIE/LCR

PFR

Teulon D

NZ$51,182

B3 Conference/speakers

Attendees/
AGMARDT

PFR

Teulon D

NZ$36,986

Unmanned Aerial Vehicle (UAV)

IAEA

PFR

Suckling M

BMSB biocontrol

MPI

PFR

Charles J

NZ$22,450

NGS for border biosecurity

BH NSC

PFR

Bulman S

NZ$31,827

PEQ services

Various

PFR

Horner M

NZ$18,202

Fruit fly attractants

IAC Funds
Pacifique

PFR

Mas F

NZ$3,579

SWD (DROPSA) conference
attendance

Hort NZ

PFR

Horrocks K

NZ$3,500

Pheromone modelling

USDA-Forest
Service

Scion

Strand T

NZ$26,500

Pathogen diagnostics for Actinidia
seed imports (year 1)

Zespri

PFR

Pitman A

NZ$10,000

Spray modelling

USDA-Forest
Service

Scion

Strand T

NZ$4,500

Gypsy moth surveillance

MPI

Scion

Sopow S

NZ$35,935

Forest surveillance review

FOA

Scion

Bulman L

NZ$30,000

Maximum pest limits (Allee effects
on invading populations

OECD

Scion

Brockerhoff E

NZ$3,400

IPPC / Interception / Sea
containers

MPI

Scion

Brockerhoff E

NZ$20,000

Detecting pests through sound

MBIE IRF

Scion

Brockerhoff E

NZ$150,000

Velvet leaf response

MPI

AGR

James T

NZ$10,000

Supply BVT kits & update manual

MPI

AGR

Phillips C

NZ$4,600

Chatham Islands biosecurity

ECAN

AGR

McNeill M

NZ$13,000

International Plant Sentinel
Network

Kew Gardens

AGR

Bell N

Biosecurity collaboration

Chinese Academy
of Agricultural
Science

AGR

McNeill M

NZ$10,000

Risk modelling

EU Erasmus
Mundus NESSIE

BPRC

Worner S

NZ$115,000

Fruit fly stable isotopes

PBCRC 2111

BPRC

Armstrong K

A$166,671

Psyllid phylogenetics and
endosymbionts

PBCRC 62047

BPRC

Armstrong K

A$45,500

Unlocking Curious Minds
(Phytophthora)

MBIE

LCR

Bellgard S

NZ$6,560

NZ$7,000

NZ$18,000
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B3 People
Key people in the B3 collaboration include:
Collaboration Council

Operational Leadership

End-user/Theme Representatives

Chair

Director

James Buwalda*

David Teulon

Barney Stephenson/Suzanne
Keeling (MPI)

Programme Co-ordinator

Chris Green (DOC)

Margaret Hean

Russell Dale (FOA)

Philippa Stevens (PFR)

Clark Ehlers (EPA)

Glyn Francis (AGR)
Brian Richardson/Alison Stewart
(Scion)

Theme 1

Theme 1

Barbara Barratt (AGR)

Jo Berry (MPI)

Peter Millard (LCR)

Suvi Viljanen-Rollinson (PFR)

Helen Harman (MPI)

Theme 2

Theme 2

Ecki Brockerhoff (Scion)

Shane Olsen (MPI)

Beccy Ganley (Scion)

Chris Denny (MPI)

Theme 3

Theme 3

Karen Armstrong (BPRC)

Robert Taylor (MPI)

Bevan Weir (LCR)

Disna Gunawardana (MPI)

Theme 4

Theme 4

John Kean (AGR)

Paul Stevens (MPI)

Lindsay Bulman (Scion)

Rory MacLellan (MPI)

Theme 5

Theme 5

Max Suckling (PFR)/Jessica
Dohmen-Vereijssen (PFR)

George Gill (MPI)

Travis Glare (BPRC)
Veronica Herrera (MPI)
Geoff Hicks (DOC)
David Rhodes (FOA)
Asela Atapattu (EPA Observer)

Rory MacLellan (MPI)

Robin MacDiarmid (PFR)
Landcare representative
Gary Houliston/Darren Ward

*Philippa Stevens assumes the role of Chair when matters of the Biological Heritage NSC are discussed, as
James Buwalda is Chair of this entity as well.
Alison Stewart replaced Brian Richardson as Scion CC member in March 2016.
Jessica Dohmen-Vereijssen replaced Max Suckling as Theme 5 Leader in September 2015. Max Suckling
remains on the TLG in an ex officio capacity.
Darren Ward replaced Gary Houliston in February 2016.
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