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Forward 
The brown marmorated stink bug (Halyomorpha halys) or BMSB continues to present one of the great 
existential biosecurity threats to New Zealand.  This symposium is a timely reminder of that threat from 
BMSB and an opportunity to assess past activity, identify gaps in our current knowledge, prioritise future 
work, and confirm and build new collaborations to prevent the establishment and/or mitigate the 
potential impact of this insect if it were to become established in New Zealand. 

BMSB is native to East Asia but has invaded North and South America and Europe, where it is has 
become an insidious pest.  BMSB is intercepted frequently at New Zealand’s borders and could threaten 
a wide variety of valued plants, including taonga, in both productive and natural systems if it established. 
It is also a significant nuisance pest due to its ability to invade dwellings over winter.   

The risk of BMSB to New Zealand was first underlined in the key MPI risk assessment of BMSB in 2012.  
Soon after, a keynote address by Dr Tracy Leskey at the B3 Conference in Wellington in 2014 further 
highlighted the substantial issues associated with BMSB in the USA.  Subsequent BMSB workshops with 
Australian researchers in Brisbane and USA researchers in Auckland (both in 2017) further reinforced 
the threat of this invasive species and helped catalyse and inform research programmes.  In the same 
year, an NZIER analysis estimated the potential impacts of BMSB to New Zealand’s GDP in the range of 
$1.8 to $3.6 billion by 2038.   

MPI and B3 initially, and then the BMSB Council (formed in 2017) and some industry sectors, have 
funded a range of research projects over the years in risk assessment, pathway risk management, 
diagnostics, surveillance, eradication and other aspects of preparedness.   Some of this research will be 
presented at this symposium.  In parallel, MPI has instigated a range of very successful operational 
actions that, to date, have prevented the establishment of BMSB in New Zealand.   

However, the threat of BMSB to New Zealand remains and it is timely to reflect on what has been done, 
what needs to be done and who should do it, to keep BMSB out of New Zealand and/or to mitigate its 
impact if it does establish.  To this end, this symposium brings together biosecurity and bioprotection 
interests from the research, government, industry, and iwi communities in New Zealand.  In addition, 
we welcome back to New Zealand (at least virtually) Dr Tracy Leskey (USA), Prof Claudio Loriatti (Italy), 
Prof Anne Nielson (USA) and Ilania Astorga (Chile), to update us on the latest BMSB research and 
management initiatives in North and South America and Europe.   

We thank the Executive of the New Zealand Plant Protection Society and the workshop sponsors for 
their support in making this symposium possible.   

We trust that this symposium will provide the opportunity for the New Zealand biosecurity and plant 
protection community to strengthen the platform of science to continue the successful response against 
this most important biosecurity threat. 

 

David Teulon - Director, Better Border Biosecurity (B3) 

Nicola Robertson - Chair, BMSB Council 

August 2021  

 

1



Brown Marmorated Stink Bug Symposium 2021 

4 
 

 

Sympsoium Organising Committee 

Nicola Robertson (Chair), NZ Apples & Pears Inc. 

Mike Cripps, President, NZPPS 

David Teulon, Director, Better Border Biosecurity (B3) 

Jim Walker, Plant & Food Research 

Tim Herman, BASF Crop Solutions NZ 

Jason Smith, Treasurer, NZPPS 

Claire Mills, NZPPS Committee  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Cover image of Brown Marmorated Stink Bug 
Ministry for Primary Industries and licensed by MPI for re-use under the Creative Commons Attribution 4.0 

International licence  

 
2



New Zealand Plant Protection Society 

Programme 
  9.30 am  Registration and morning tea 
 
  10.15 am  Conference Opening Mihi Whakatau 
     Chad Tareha, Ngati Paarau 
 

10.25-11.10 am INTRODUCTION 
 
Overview of BMSB 

Nicola Robertson, Biosecurity Manager, NZAPI 
Keynote Presentation: Current and future research efforts on brown marmorated stink bug 
from North America 

Tracy Leskey, Appalachian Fruit Research Station, USDA 
 

11.10 am-11.55 pm BORDER CONTROL AND READINESS 
 
BMSB Council: overview and mandate 

Nicola Robertson, Chair, BMSB Council 
BMSB Council: completed research 

Diane Anderson, Technical Lead, BMSB Council 
National brown marmorated stink bug surveillance programme  

Rory MacLellan, Principal Advisor, MPI 
The threat of the brown marmorated stink bug to plants of value to Māori 

Alby Marsh, Plant & Food Research, Palmerston North 
Understanding the lifecycle and damage of BMSB in Italian kiwifruit orchards 

Erin Lane, Kiwifruit Vine Health, Mount Maunganui 
 

11.55 – 12.30 pm NEW TECHNOLOGIES FOR DETECTION 
 
Sensing brown marmorated stink bugs at the border 

John Mitchell, Plant & Food Research, Ruakura Research Centre 
New aerodynamic design principles for improved brown marmorated stink bug traps  

Rachael Horner, Plant & Food Research, Lincoln 
eDNA for detection of BMSB 

Simon Bulman, Plant & Food Research, Lincoln 
Developing electrophysiological techniques to measure the antennal responses of the brown 
marmorated stink bug, Halyomorpha halys, to host plant volatiles 

Lee-Anne Manning, Plant & Food Research, Lincoln 
 
12.30-1.30 pm  Lunch 
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1.30-2.50 pm INCURSION RESPONSE 
 
Development of the sterile insect technique to support Halyomorpha halys eradication  

Lloyd Stringer, Plant & Food Research, Lincoln 
Development of the lure & kill and mass trapping to support Halyomorpha halys eradication  

Lloyd Stringer, Plant & Food Research, Lincoln 
Halyomorpha halys (Hemiptera: Pentatomidae) in Chile 

Ilania Astorga L., Servicio Agrícola y Ganadero, Chile 
Biological control preparedness for BMSB in New Zealand: a research update 

Gonzalo Avila, Plant & Food Research, Auckland 
Preliminary assessment of the dispersal capacity of Trissolcus japonicus after a release event 

Matt Dyck, Kiwifruit Vine Health, Mount Maunganui 
Gonzalo Avila, Plant & Food Research, Auckland 

Insect growth regulators (IGRs) as an eradication or control tool for BMSB 
Nicola Robertson, Biosecurity Manager, NZAPI, Hastings 

Pre-emptive host-specificity testing of Trissolcus japonicus (Ashmead) (Hymenoptera: 
Scelionidae) reveals high parasitism levels against the endemic New Zealand alpine shield bug 
in laboratory no-choice tests 

Thomas Saunders, Plant & Food Research, Auckland 
 

2.50-3.20 pm  Afternoon Tea 
 

3.20-4.30 pm LONGTERM MANAGEMENT 
 
Biocontrol of BMSB in Europe 

Claudio Loriatti, Fondazione Edmund Mach, Italy 
BMSB long term management in apples 

Nicola Robertson, Biosecurity Manager, NZAPI, Hastings 
Control of BMSB in Northern Hemisphere kiwifruit orchard 

Shane Max, Zespri, Mount Maunganui 
Exploring BMSB control options in kiwifruit 

Chandan Pal, Zespri, Mount Maunganui 
Living with BMSB 

Anne Nielson, Rutgers University, USA 
 
4.30-5.30 pm  Networking Session, Drinks & Canapés 
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Abstracts 
 

INTRODUCTION 
 

Overview of BMSB  

Nicola Robertson* 

Biosecurity Manager, NZAPI, 507 Eastbourne Street West, Hastings 4156 
* Corresponding author: nicola@applesandpears.nz 
 
Brown marmorated stink bug (Halyomorpha halys, BMSB) is a highly destructive pest which is 
extremely difficult to control. It causes feeding damage on crops and is a social nuisance as it 
overwinters in large numbers in houses. As it establishes around the world, the risk to New Zealand 
continues to increase. As a hitchhiker pest, there are multiple ways in which BMSB could enter New 
Zealand and plenty of hosts to help it establish. New Zealand researchers and industry are committed 
to preventing an incursion, developing new technology for detection, having effective response tools 
and planning for long term management should it become necessary. 

The 2021 BMSB Symposium is all about connecting those involved in BMSB research to ensure we are 
well prepared for this substantial biosecurity threat. 

 

Current and future research efforts on brown marmorated stink bug from 
North America 

Tracy Leskey* 
 
USDA-ARS, Appalachian Fruit Research Station 
Kearneysville, WV 25430 USA 
* Corresponding author: tracy.leskey@usda.gov 
 

Following the rapid appearance explosive populations of the invasive brown marmorated stink bug 
(BMSB), Halyomorpha halys, in the mid-Atlantic region of the USA in 2010, intensive research efforts 
aimed at understanding the biology, ecology, and behavior of this pest species and effective 
management tactics were initiated.  To date, well over 200 scientific studies have been published on 
these topics http://www.stopbmsb.org/about-us/scientific-publications/.  However, BMSB has 
remained a persistent pest in regions where it has become well established, while spreading to new 
regions within North America and worldwide.  Additionally, critical, unanswered questions remain and 
are the subject of current and future research efforts on this invasive pest of global importance.  They 
include: (1) management tactics in newly invaded regions and crops;  (2) long-term impacts of native 
natural enemies and adventive populations of the Asian parasitoid, Trissolcus japonicus and of the 
microsporidia species, Nosema maddoxi; (3) improved understanding of the effect of regional abiotic 
conditions on relative population densities; and (4) customized areawide management programs for 
tailored for specific regions and agroecosystems.  These areas of research are necessary to provide the 
foundation for long-term, sustainable management of BMSB across affected cropping systems and 
communities at a landscape scale.  
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BORDER CONTROL AND READINESS 
 

BMSB Council: completed research 

Diane Anderson* 

BMSB Council (Technical Lead) 
* Corresponding author: diane.anderson@mpi.govt.nz 

Halymorpha halys (Hemiptera: Pentatomidae), the brown marmorated stink bug (BMSB) has caused 
extensive damage to agriculture overseas.  New Zealand has had an increasing alert watch on the 
spread and pest status of BMSB worldwide, and its potential risk to New Zealand.  In 2017, the BMSB 
Council was established to deliver readiness and response activities relative to BMSB.  The work 
programme to date has encompassed several projects spanning from understanding BMSB biology in 
a New Zealand setting, to surveillance for early detection, public awareness and ready to respond 
activities.  

A summary of the BMSB Council research projects completed to date will be presented. Cooperation 
and collaboration have been essential in delivering these projects and will continue to be important 
for current and future projects to improve New Zealand’s readiness for BMSB. 

 

National brown marmorated stink bug surveillance programme  

Rory MacLellan1* Diane Anderson1 and Darryn Horrell2 

1 Ministry for Primary Industries, Charles Fergusson Building 34-38 Bowen Street, Wellington 6140, 
New Zealand    
2 SPS Biota Suite B/669 Great South Road, Penrose, Auckland 1061, New Zealand  
* Corresponding author: rory.maclellan@mpi.govt.nz 
 

The Brown Marmorated Stink Bug Surveillance Programme is a programme for post-border 
monitoring of Halyomorpha halys, the brown marmorated stink bug (BMSB).  BMSB is described as an 
economic, nuisance and environmental high-impact pest that feeds on a wide variety of ornamentals, 
fruits, and vegetables. If allowed to become established in New Zealand, BMSB could severely impact 
the horticulture, forestry and tourism industries and affect the indigenous flora and become a serious 
residential nuisance pest in people’s homes. 

The annual surveillance programme is comprised of seasonal monitoring for BMSB, using lure traps 
and vegetation searches, at high-risk locations around New Zealand. Trap sites were monitored by 
staff from SPS Biota and Plant and Food Research.  Any suspect specimens caught were triaged in the 
field and, if required, sent to the designated diagnostic laboratory for identification.   

Only one specimen of BMSB was found this season, collected during a vegetation search of a trap site 
in Auckland. Additional identifications of species other than Pentatomidae were made from the 
samples collected. These were all determined not to be a biosecurity risk and were either native to 
New Zealand or naturalized introduced species.    

The BMSB Surveillance Programme processes and procedures were deliverable, robust and had no 
critical budgetary deviations. The season was affected by the COVID-19 restrictions providing various 
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logistical challenges, but the surveillance activities continued through this period where possible, with 
little to no impact on the programme milestones.  

 

The threat of the brown marmorated stink bug to plants of value to Māori 

Alby Marsh1,2,*, Hone T. Ropata1,3, David AJ Teulon1,4
,  Aleise Puketapu5 

1Better Border Biosecurity (B3) (b3nz.org.nz), New Zealand 
2The New Zealand Institute for Plant and Food Research Limited, Private Bag 11600, Palmerston North, 
New Zealand  
3New Zealand Institute for Plant and Food Research Limited, Private Bag 92169, Auckland, New 
Zealand 
4The New Zealand Institute for Plant and Food Research Limited, Private Bag 4708, Christchurch, New 
Zealand 
5The  New  Zealand  Institute  for  Plant  and  Food  Research  Limited,  412  No  1  Road,  RD  2,  Te  
Puke, New Zealand 

*Corresponding author: Alby.Marsh@plantandfood.co.nz  
 
The brown marmorated stink bug (BMSB) Halyomorpha halys (Heteroptera: Pentatomidae) is an 
invasive pest in North America and Europe that damages many plant species and invades human 
dwellings. It is regularly intercepted at Aotearoa/New Zealand’s borders but is not yet known to have 
established. Māori are partners in New Zealand’s biosecurity community and an understanding of the 
potential impact of any invasive alien species to their interests is essential. This paper summarises the 
potential impacts of BMSB to: (1) Māori commercial enterprises; (2) māra kai (food gardens); and (3) 
the natural estate. Many fruit and some vegetable species are likely to be affected by BMSB in 
commercial and non-commercial Māori horticulture but the impact of BMSB on indigenous/native and 
other taonga plant species in māra kai and the native estate is difficult to evaluate. BMSB poses a 
serious economic threat to some crop species of commercial value to Māori, as well as threat to some 
native taonga species. A full discourse of this mahi can be found in Teulon et al. (2019). 

Teulon DAJ, Puketapu A, Ropata HT, Bicknell R.  2019.  Establishing a base for understanding the threat 
of the brown marmorated stink bug to plants of value to Māori.  New Zealand Plant Protection 72: 44-
58. 

 

Understanding the lifecycle and damage of BMSB in Italian kiwifruit orchards 

Santolo Francati,1, Maria-Luisa Dindo,1, Lara Maistrello2, Giorgia Foca2, Alessandro Ulrici2, Elaine Gould3 
and Erin Lane4* 

1 University of Bologna, 33, 40126 Bologna BO, Italy 
2 University of Modena and Reggio Emilia Piazzale Europa, 1, Reggio Emilia (RE), 42122, Italy  
3 Zespri International, 400 Maunganui Road, Mount Maunganui, NZ 
4 Kiwifruit Vine Health, 25 Miro Street, Mount Maunganui, NZ 
* Corresponding author: erin.lane@kvh.org.nz 
 
If BMSB were to establish in New Zealand, what are the likely impacts to kiwifruit growers? While we 
know that BMSB is likely to have a significant impact on fruit production, the magnitude of this impact 
is somewhat uncertain and likely to be variable between production systems and regions, as well as 
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between seasons. However, the best indication is to summarise what we have observed on kiwifruit 
offshore, both anecdotally and through specific research projects. Anecdotal reports out of Italy, China 
and Korea suggest kiwifruit growers could expect fruit loss of up to 30% on badly affected orchards 
because of feeding damage and subsequent storage rot. KVH and Zespri (through the Biosecurity 
Innovation portfolio) have commissioned several research projects offshore to quantify these reports, 
and aid our industry preparedness by better understanding the impacts of BMSB. Key findings from 
the research can be found below: 

• Damage reported in these on orchard trials is significantly higher than that reported from overseas 
growers. Anecdotal reports suggest up to 30% damage in the most severely impacted orchards, 
whereas experimental results suggest much higher damage incidence with most reports 
suggesting over 50% damage if BMSB is not managed.  

• There is no evidence of varietal preference during BMSB feeding.  
• Hayward tends to hang on the vine and wither, whereas BMSB damage will cause early fruit drop 

in Gold3. Gold varieties appear to have higher severity of damage. 
• No evidence of increased post-harvest storage rots (in Hayward) 

 

 

NEW TECHNOLOGIES FOR DETECTION 
 

Sensing brown marmorated stink bugs at the border 

John S. Mitchell1, 3*, Ian Visagie1, 3, Andrew Kralicek2, 3 and Melissa Jordan2, 3 

1The New Zealand Institute for Plant & Food Research Limited, Ruakura Research Centre, Bisley Road, 
Hamilton 3214, New Zealand 
2The New Zealand Institute for Plant & Food Research Limited, Mt Albert Research Centre, 120 Mt 
Albert Road, Auckland 1025, New Zealand 
3Better Border Biosecurity (B3) (b3nz.org.nz), New Zealand 
*Corresponding author: John.Mitchell@plantandfood.co.nz 

A sensor technology is under development for the detection of a volatile organic alarm compound 
emitted by brown marmorated stink bugs (BMSBs). A gas sensor has been tested that responds to the 
presence of tridecane, the main alarm compound emitted by BMSBs at concentrations approaching 
those estimated from a single BMSB in an empty 40 ft. shipping container. An integrated device design 
is being tested where a sample of air is pumped over an adsorption cartridge. Differential thermal 
desorption allows many contaminating compounds from the sample to be desorbed at lower 
temperatures. At elevated temperatures, tridecane, the target alarm compound, is thermally 
desorbed and can be passed over the sensor component. This provides the basis for a proof-of-
concept approach to BMSB alarm compound detection. Future work will focus on completing 
integration of the device components and associated testing to move towards a field-portable device 
that assists at-border surveillance. It is hoped that the device could sample from either the interior of 
shipping containers or imported vehicles. 

 

8



New Zealand Plant Protection Society 

New aerodynamic design principles for improved brown marmorated stink bug 
traps  

Rachael M. Horner1,4,* Shuying Chen2, Tara Strand3, 4, Mark Jermy2,4 

1 The New Zealand Institute for Plant and Food Research Limited, Private Bag 4704, Christchurch Mail 
Centre, Christchurch 8140, New Zealand 
2 Department of Mechanical Engineering, University of Canterbury, 10 Kyle Street, Riccarton, 
Christchurch 8140, New Zealand  

 3 New Zealand Forest Research Institute Limited, Christchurch 8140, New Zealand 
4Better Border Biosecurity (B3) (b3nz.org.nz), New Zealand 
* Corresponding author: rachael.horner@plantandfood.co.nz 
 

Brown marmorated stink bug (BMSB) Halyomorpha halys is a highly invasive insect that would have 
severe economic and environmental impacts if it were to establish in New Zealand. During an incursion 
it will be vital to have effective tools for detection and delimitation of BMSB to prevent spread. 
Pheromone trapping forms an important component of the surveillance and eradication program. We 
have developed a new wind-orienting trap design that is a live-catch, pheromone-baited cylinder trap 
with solid walls. It uses a wind vane to rotate on a string or post pivot, to direct the high-integrity 
pheromone plume downwind. The upwind end is covered by a flat mesh panel and the downwind end 
is sealed by an entry-only mesh cone, admitting the attracted insects. Through computational fluid 
dynamics modelling (CFDM) we have shown that the wind-orienting trap produces a higher-integrity 
and higher-concentration pheromone plume with a high air speed exiting the trap when compared to 
the sticky panel trap. We designed three trap prototypes to retain these basic features, whilst also 
making the trap robust in wind, rain and sun, easily transportable and stored, smaller and more discrete 
and cost-effective to manufacture. In trials carried out in Italy, the three prototype wind-orienting trap 
designs caught 5-6x more adult BMSB than the A4 sticky panel trap. These results guide further 
modelling and refinement of the design. Further research is required to understand the behavioural 
interaction of the insect with the trap, and to estimate the trap plume reach and trapping area in a 
number of environments.  

 

Developing electrophysiological techniques to measure the antennal 
responses of the brown marmorated stink bug, Halyomorpha halys, to host 
plant volatiles 

Lee-Anne M. Manning1,5*, Seon Ah Jeong 2,3 Hyun Woo Oh 4 and Kye Chung Park 1,5   

1 The New Zealand Institute for Plant & Food Research Limited, Private Bag 4704, Christchurch 8140, 
New Zealand  
2 Biological Resource Center, Korea Research Institute of Bioscience and Biotechnology, Jeongeup, Korea 
3 Department of Biological Science and Biotechnology, Hannam University, Daejeon, Korea 
4 Core Facility Management Center, Korea Research Institute of Bioscience and Biotechnology, Daejeon, 
Korea 
5Better Border Biosecurity (B3) (b3nz.org.nz), New Zealand 
* Corresponding author: lmanning@plantandfood.co.nz 
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The brown marmorated stink bug (BMSB), Halyomorpha halys, is an undesirable pest of many plant 
species. It feeds on leaf and fruit tissue causing damage, numbers of individuals can quickly multiply 
compounding the damage and resulting in great losses to growers. As shown by overseas incursions of 
this pest it is extremely devastating for agricultural and horticultural industries.  

Stink bugs have a well-developed olfactory system. Our aim is to identify volatile compounds of interest 
to BMSB; semiochemicals which may be useful to manipulate the behaviour of BMSB. 
Electroantennography (EAG) and gas chromatography linked electroantennogram detection (GCEAD) 
are techniques widely used to screen insect pheromones and semiochemicals by examining the 
olfactory responses of the insect to volatile compounds. In this study, we investigated the 
electrophysiological responses of BMSB antennae to some host plant volatiles. We have also performed 
chemical analysis of solvent extract of BMSB to identify volatile compounds which may be used by the 
parasitoid of BMSB, Trissolcus japonicus, for host insect location. 

In the EAG recordings from male and female BMSB strong EAG responses were elicited by three plant 
volatile compounds, ethyl acetate, methyl hexanoate and 1-octen-3-ol. In contrast, three other 
compounds, β-caryophyllene, α-pinene and limonene elicited no or small EAG responses. 

The EAG technique will be used for GCEAD study, hoping to identify semiochemicals for BMSB which 
could enable us to either enhance existing trapping systems or develop other systems based on 
semiochemicals.  

 

 

INCURSION RESPONSES 
 
Development of the sterile insect technique to support Halyomorpha halys 
eradication  

Lloyd D. Stringer1,2,3* Taylor J. Welsh1,2, D. Max Suckling1,2 

1 The New Zealand Institute for Plant & Food Research Ltd.  
2 Better Border Biosecurity (B3) (b3nz.org.nz), New Zealand 
* Corresponding author: Lloyd.Stringer@plantandfood.co.nz  

Halyomorpha halys, the brown marmorated stink bug, BMSB, is a threat to NZ. It tolerates a wide 
range of chemistries and there are few tools available to use during an eradication attempt. The sterile 
insect technique has been used globally and in NZ as a tool to successfully suppress or eradicate pest 
populations. The technique often uses laboratory-reared insects that are sterilised, generally with 
radiation, then released in the field to mate with conspecific individuals. Historically, this tool has been 
a preferred tool by the public. Any future BMSB eradication attempt in NZ will probably take place in 
an urban area.  

We have investigated the technical feasibility of the sterile insect technique for BMSB. BMSB can be 
sterilised at a low dose of ~16Gy. At this dose, male BMSB are physically fit and able to compete with 
fertile males for access to female BMSB. Female BMSB will choose to mate with sterilised males, 
resulting in fewer viable offspring produced by those mated females. There are still a number of gaps 
around mass rearing and regulatory approvals that must be addressed before the sterile insect 
technique for BMSB can be a reality.  
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Development of the lure & kill and mass trapping to support Halyomorpha 
halys eradication  

Lloyd D. Stringer1,2,3*, D. Max Suckling1,2,3 

1 The New Zealand Institute for Plant & Food Research Ltd.  
2 Better Border Biosecurity (B3) (b3nz.org.nz), New Zealand 
3 Retired  
* Corresponding author: Lloyd.Stringer@plantandfood.co.nz  

Halyomorpha halys, the brown marmorated stink bug, BMSB, is a threat to NZ. There are few tools 
available to manage this potential pest, but there is a lure for attracting both male and female BMSB 
of all life stages. We have investigated the potential of both lure & kill and mass trapping for removing 
BMSB. The lure & kill tools works by attracting individuals to insecticide-treated netting where they 
receive a lethal dose of insecticide and die. The mass trapping attracts individuals into traps from 
which they cannot escape. We compared the lure & kill system with the current surveillance system to 
determine whether insecticide-treated netting could support current surveillance or future 
eradication activities. We found netting coupled with foliage sampling resulted in more BMSB being 
caught than to BMSB lures with sticky panels and foliage sampling. This result was primarily from the 
large catch of adults and juvenile life stages that were attracted and killed by the netting. We provide 
estimates for the attractive range of the lure to attract individuals.  

 

Halyomorpha halys (Hemiptera: Pentatomidae) in Chile 

Ilania Astorga L.* 
 
Sub Department of Surveillance and Control for Agricultural Pests  
Department of Plant Health, Agriculture - Forestry and Seeds Protection Division 
Servicio Agrícola y Ganadero, Chile 
*Correspondence: ilania.astorga@sag.gob.cl 
 
In 2010, the first interception of Halyomorpha halys (BMSB) was registered at a port of entry in Chile. 
Since then, 642 interceptions, many of them alive, have been registered mostly in containers with 
used clothes, used cars and many others non-vegetable products imported from USA, Asia and 
Europe. 

In 2013, phytosanitary requirements (insecticide treatments and fumigation) were established for the 
entry of used products that can carry BMSB, later modified in 2017 and 2018. But the interceptions 
didn´t stop. 

In 2011, the first insect was found in Chilean territory (Santiago City), a national surveillance program 
was implemented but no more specimens were detected until autumn 2015, when at least six 
specimens were detected in the Quinta Normal Municipality, and two more in Santiago Centro 
Municipality. 

At the end of 2016, the detection of several stages of BMSB was verified and the official control of the 
pest was declared. 
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With the availability of pheromone traps in late 2017, a network of traps associated with risk areas 
was installed in Santiago and we realized that the pest was more dispersed within the city than we 
expected. 

Since 2019 the country has suffered a great social crisis and a year and a half of quarantines and lock 
down for months in the main cities of the country, which has led to large budget deficits, difficulty in 
carrying out any non-prioritized activity and making it impossible to establish control measures for 
this. 

In 2021, BMSB adults were detected in horticultural productive zone north of Santiago, but our hands 
are still tied by budgetary problems.  

Biological control, with the parasitoid Trissolcus japonicus, appears as the most plausible alternative to 
control the pest in Santiago to keep the populations at lower levels to delay their migration to the 
productive zone. However, this must be authorized by the SAG and will probably require a lot of 
research and budget, which we do not have to date.  

 

Biological control preparedness for BMSB in New Zealand: a research update 

Gonzalo Avila*, M. Sandanayaka, A. Chhagan, K. Santos 

The New Zealand Institute for Plant and Food Research Limited, Private Bag 92169 
Auckland Mail Centre, Auckland 1025, New Zealand 
*Correspondence: Gonzalo.Avila@plantandfood.co.nz 
 
In preparation for a potential arrival/establishment of BMSB in New Zealand, a pre-emptive classical 
biocontrol programme for BMSB using the egg parasitoid T. japonicus (Samurai wasp), was initiated in 
December 2015 which supported an EPA application, led by BMSB Council, to seek pre-approval to 
release T. japonicus before the anticipated arrival of BMSB. As a result, in August 2018, the EPA granted 
approval for a conditional release of T. japonicus in the event of a BMSB incursion, should be detected 
in New Zealand. Pre-emptive biocontrol research efforts are still ongoing, and a number of biocontrol 
projects are currently underway and being planned, aiming to further improve our biocontrol 
preparedness against BMSB.  

A Zespri/KVH-funded project project was initiated in 2018, aiming to optimise biocontrol for BMSB in 
kiwifruit. To date, two seasons (2018 & 2019) of egg parasitoid surveys (third season currently 
underway), using sentinel BMSB egg masses, have been conducted to assess the abundance and 
diversity of BMSB egg parasitoids in two experimental kiwifruit orchards. Results to date show that T. 
japonicus and T. cultratus are similarly abundant and are the two dominant parasitoid species across 
the two experimental kiwifruit orchards. Research to determine optimum release numbers of T. 
japonicus, timing and frequency in kiwifruit was also initiated in 2019.  

A 2-year BMSB Council-funded biocontrol project has recently started, aiming to examine the dispersal 
behaviour (started in 2019) as well as the fecundity and mortality (to start in 2022) of T. japonicus in the 
field. In addition, a 3-year SFF Futures project is being developed by PFR and industry partners to 
conduct a targeted national survey of stink bug egg parasitoids in NZ, aiming to determine the potential 
presence of T. mitsukurii and other stink bug parasitoids. Outcomes of these projects will contribute to 
enhance our biocontrol preparedness for BMSB. 
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Preliminary assessment of the dispersal capacity of Trissolcus japonicus after a 
release event 

Gonzalo Avila1*, Karina Santos1, Asha Chhagan1, Ruth Butler2 and Matt Dyck3 

1The New Zealand Institute for Plant and Food Research Limited, Private Bag 92169 
Auckland Mail Centre, Auckland 1025, New Zealand 
2The New Zealand Institute for Plant and Food Research Limited, Private Bag 4704, Christchurch Mail 
Centre, Christchurch 8140, New Zealand 
3Kiwifruit Vine Health, Mount Maunganui 
*Correspondence: Gonzalo.Avila@plantandfood.co.nz 

In 2018 the BMSB Council was granted EPA permission with conditions to release the egg parasitoid 
Trissolcus japonicus (Samurai wasp) should a breeding population of BMSB establish in New Zealand. 
Research efforts are now underway to optimise the use of this tool in a response. This presentation 
reports on the first objective of a BMSB Council funded project aiming to understand the dispersal 
capacity of T. japonicus after a release event. 

We conducted an experimental release of T. japonicus at two experimental sites (Delaware, USA), 
aiming to assess its dispersal capacity. This was conducted by deploying frozen sentinel BMSB egg 
masses attached to maple trees leaves, set up in a 7 x 7 tree grid arrangement and two different 
spacings (i.e. trees every 10 m at Site 1, and every 5 m at Site 2). T. japonicus was subsequently 
released at the centre of each grid. We observed that T. japonicus dispersed to trees positioned up to 
36.05 m and 18.02 m from the release points within 1 week of release at Site 1 and Site 2, 
respectively. Although parasitism of sentinel egg masses was low, pooled data from successfully 
parasitized egg masses at both sites showed that parasitism by T. japonicus was highest at the release 
trees (average parasitism 86%), which remained high up to a distance of 15 m from the release trees 
(average parasitism 80%). This suggests that most of the female parasitoids released tended to 
aggregate and remain close to the release point following the release. 

Additional experimental releases are being planned to complement this dispersal study during 2021, 
where we will aim to use fresh BMSB eggs as a point of comparison to frozen eggs. These additional 
experiments will provide key new data on the dispersal capacity of T. japonicus, which will help to 
improve dispersal models. 

 

Insect growth regulators (IGRs) 

Nicola Robertson* 

Biosecurity Manager, NZAPI, 507 Eastbourne Street West, Hastings 4156 
* Corresponding author: nicola@applesandpears.nz 
 
Insect Growth Regulators (IGRs) are insecticides that mimic hormones and disrupt how insects grow 
and reproduce. There is limited information available on the efficacy of IGRs for controlling BMSB as 
they are seldom fatal for adult insects as they work by preventing reproduction, egg-hatch, or 
moulting from one stage to the next.  

IGRs have better human toxicity and environmental risk profiles than other chemical control options. 
They may be able to be used both as part of a brown marmorated stink bug eradication response 
(alongside biological control) and long term as part of an integrated pest management programme. 
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The BMSB Council is supporting laboratory trials to assess the efficacy of three IGRs on various life 
stages of BMSB. The results will contribute to our understanding of how IGRs can form part of our 
response and long term management plans for BMSB in New Zealand. 

 

Pre-emptive host-specificity testing of Trissolcus japonicus (Ashmead) 
(Hymenoptera: Scelionidae) reveals high parasitism levels against the endemic 
New Zealand alpine shield bug in laboratory no-choice tests 
  
Thomas E. Saunders1, 2*, Gonzalo A. Avila2, 3, and Gregory I. Holwell1 
  
1 School of Biological Sciences, University of Auckland, Auckland, New Zealand 
2 Better Border Biosecurity, New Zealand 
3 New Zealand Institute for Plant and Food Research Limited, Auckland, New Zealand 
* Corresponding author: tom.saunders@auckland.ac.nz 
  
The samurai wasp, Trissolcus japonicus (Hymenoptera: Scelionidae), has been conditionally approved 
for release in New Zealand against brown marmorated stink bug (BMSB), Halyomorpha halys 
(Hemiptera: Pentatomidae). Previous host range testing demonstrated all available non-target stink 
bugs were accepted by the parasitoid, and two native species were parasitised at similar proportions 
to BMSB. The endemic alpine shield bug, Hypsithocus hudsonae, was unable to be tested at the time 
due to difficulties locating specimens in the field. Here we report the results of no-choice oviposition 
tests conducted between H. hudsonae and T. japonicus in containment. Parasitoids discovered 14 out 
of 15 egg masses, and successfully parasitised and emerged from 94% of eggs. Hypsithocus hudsonae 
is confirmed as a physiological host for T. japonicus. We discuss our findings in relation to the 
strengths and limitations of physiological host range tests, and in relation to habitat preferences. We 
also compare our results to those from similar experiments conducted between two resident 
congeners: the introduced biological control agent Trissolcus basalis, and the native egg parasitoid 
Trissolcus oenone. Physiological host range testing is a fundamental component of pre-release non-
target risk assessments, and no-choice oviposition tests offer unambiguous evidence of the 
compatibility and suitability of non-target hosts. However, the results of physiological host range 
experiments should be extended with chemical ecological studies in order to understand the strength 
of attraction between agents and different non-target species. These kinds of studies are especially 
useful when candidate agents show similar discovery and parasitism efficiencies on different non-
target species.    
 
 

LONG TERM MANAGEMENT 
 
BMSB long term management in apples 

Nicola Robertson* 

Biosecurity Manager, NZAPI, 507 Eastbourne Street West, Hastings 4156 
* Corresponding author: nicola@applesandpears.nz 

BMSB is one of the top ten biosecurity risks to the New Zealand apple and pear industry. Because it is 
so difficult to control, New Zealand Apples and Pears Inc. is planning for long term management as 
part of our Integrated Pest Management Programme. There is no silver bullet for management in 
orchards, so control would be based on a combination of techniques including trapping, biological 
control exclusion netting and possibly insect growth regulators. 
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Controlling stink bug in Northern Hemisphere kiwifruit orchards  

Shane Max* 

Zespri International Box 4043 Mount Maunganui 3149 
* Corresponding author: Shane.Max@zespri.com 
 
BMSB now resides in all countries where Zespri works with local growers to produce fruit to Zepsir 
standards.  The presentation will share some of the observations from these growing locations as 
experienced by the presenter over the last 10 years.  It will focus on South Korea, China and Europe 
highlighting key control tools utilised including exclusion netting and Samurai wasp.    
 
 
 
Exploring of BMSB control options in kiwifruit 

Chandan Pal* 

Zespri International Limited, Mount Maunganui, New Zealand 

* Corresponding author: chandan.pal@zespri.com  

The brownmMarmorated stink bug (BMSB) is a major biosecurity threat to the New Zealand 
horticulture industry. The pest is already posing serious management challenges in most of the 
kiwifruit-growing regions in the world. Thus, a reliable and long-lasting control strategy for BMSB 
needs to be developed as part of the BMSB preparedness plan should it establish in New Zealand. 
Currently, for effective control of BMSB, various cultural (e.g., exclusion netting), chemical, and 
biocontrol agents are well known with different levels of efficacy. The attract-and-kill strategy with 
aggregation pheromones has also shown promising results at managing low to moderate populations. 
Broad-spectrum chemical insecticides have shown to be a promising immediate control option, but 
high rates of insecticides required for control and subsequent residue issues are an ongoing concern. 
Various BMSB repellents are also under assessment. In recent years, significant attention was given to 
alternative methods for long-term sustainable pest management using biological control of BMSB with 
egg parasitoids. On top of that, various new trapping tools and techniques are being explored for early 
detection of BMSB for surveillance and monitoring purposes to supplement control strategies. We 
have recently developed cost-effective homemade traps and overwintering traps for BMSB with 
limited success, and a trial of new specially designed wind-rotating traps baited with the aggregated 
pheromone is on the way. We believe our BMSB control research work in Northern Hemisphere would 
add some reliable data into the BMSB control toolbox to optimise long-term management plans. 
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