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Executive Summary and Recommendation
In March 2018, the Brown Marmorated Stink Bug Council applied to the Environmental Protection
Authority (EPA) seeking pre-approval to release the parasitoid Trissolcus japonicus (known as the
Samurai wasp) as a biological control agent (BCA) for the pest brown marmorated stink bug (BMSB,
Halyomorpha halys).
The aim of the application is to enable the conditional release of T. japonicus to support an eradication
response if a BMSB incursion occurs in New Zealand. The BMSB is not currently in New Zealand.
However, there are increasing numbers of BMSB being intercepted at the border in goods imported
from the Northern Hemisphere. The BMSB feeds on horticultural crops, agricultural plants and woody
ornamental plants.
The application was publicly notified. The EPA received 69 submissions with 65 submitters supporting
the application. Two submitters neither supported nor opposed and two opposed the application. The
stink bug is identified by a number of horticulture groups who submitted comments to the EPA as one
of the biggest biosecurity threats to their industries.
The EPA assesses the benefits and risks of releasing T. japonicus in New Zealand to the
environment, market economy, people and communities and on Māori and their relationship to the
environment. The benefits and risks are assessed from the perspective of using the BCA in an
eradication response to a BMSB incursion: targeted releases of the BCA at locations where BSMB is
detected mediated by controls the EPA would place on an approval. The primary control would be that
BCA may only be released when a BMSB incursion occurs. Trissolcus japonicus is regarded as the
key natural enemy of the BMSB in its native range.
The EPA concludes that there would be significant economic benefits from the use of T. japonicus in
an eradication strategy. The BCA could protect vulnerable production regions, as well as conservation
estate, from the harmful effects of an invasion minimising or eliminating the costs involved to control
BSMB in those environments. We also conclude that T. japonicus could have important benefits to the
environment by contributing towards eliminating or minimising collateral damage to other organisms
from the use of broad-spectrum agrichemicals to control BMSB or from the feeding habits of the pest.
We consider the benefits to the environment to be low based on uncertainties regarding the BMSB’s
effects on taonga species. We further conclude benefits to people and communities would be low to
medium based on an assessment in relation to the BMSB’s nuisance factor.
The EPA assesses the risks to the environment in relation to non-target effects T. japonicus might
have on endemic or beneficial pentatomid stink bugs. Further, the indirect effects on other species and
food web systems were also assessed. We do not assess adverse effects on people and communities
or the economy since we consider there would not be any tangible effects from the release of the BCA
on those factors. The EPA finds that there would not be significant adverse effects on beneficial stink
bugs from the use of T. japonicus to eradicate BMSB populations. We conclude that any effects would
be negligible. We further conclude that effects on endemic stink bugs would be low. Any attacks on
endemic pentatomid eggs would be incidental, moderated by landscape factors, chemical cues,
climatic conditions and stink bug-host plant interactions and, as a result, not affect their populations
materially. We consider that although there may be indirect effects on the environment those would
be negligible.
After taking the relevant matters in the Hazardous Substances and New Organisms Act (HSNO Act)
into consideration we conclude that the beneficial effects outweigh the adverse effects. The EPA also
2
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consider the application against the minimum standards in the HSNO Act and finds that T. japonicus
meets the minimum standards.
The EPA assesses the cultural impacts of T. japonicus by evaluating the effects of the BCA on the
relationship that Māori have with the environment. Based on the information provided, the benefits of
the application outweigh its disbenefits. The potential risks to Māori interests would probably be
acceptable but significant uncertainties and information gaps remain.
The EPA proposes a set of controls to manage the use of T. japonicus. The controls, amongst others,
specify when the organism may be released, who may use the approval and provisions are made to
review the controls relating to expiration of an approval.
The EPA recommends that the Decision-making Committee approves the application and grants a
conditional release approval with controls.
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Purpose of this document
On 26 March 2018, the Brown Marmorated Stink Bug Council applied to the EPA seeking preapproval to release Trissolcus japonicus (known as the Samurai wasp) as a biological control
agent (BCA) for brown marmorated stink bug (BMSB), should it arrive in New Zealand.
This document has been prepared by EPA staff to advise the Decision-making Committee on
our assessment of the risks and benefits of the conditional release of T. japonicus. The
document discusses the information provided in the application, information readily available in
scientific literature, and information submitted to the EPA during the public notification process.

Application process
The Brown Marmorated Stink Bug Council lodged an application with the EPA on 26 March
2018 seeking approval to release the parasitoid T. japonicus under section 34 of the
Hazardous Substances and New Organisms (HSNO) Act (the Act).
The application was publicly notified, and open for submissions for 30 working days on 11 April
2018 as required by section 53(1)(b) of the Act. The submission period ended on 24 May 2018.
The EPA extended the timeframe for public notification under section 59 of the Act for one
week. The EPA decided that it was necessary to postpone the closing date for submissions to
allow a key party to the application, the Ministry for Primary Industries (MPI), to submit a
coordinated response from across MPI on the application. The applicant supported the
extension on the submission period.
The application was made under section 34 of the Act to release T. japonicus. The aim of the
application is to enable the conditional release of T. japonicus to support an eradication
programme in the event of a BMSB incursion in New Zealand. BMSB is not currently present in
New Zealand. This approval is being sought to enable the signatories to the BMSB Operational
Agreement1, MPI and approved agents to prepare for a BMSB incursion and response activities
in the event BMSB enters the New Zealand environment.
Since the use of T. japonicus is subject to the arrival of BMSB, if this application is approved, it
would be appropriate for the EPA to place a control on the approval, stipulating that T.
japonicus may only be released when a BMSB incursion is detected in New Zealand. Other
controls may be placed on an approval. The application was submitted under section 34 which
applies to the full release of new organisms (with no controls). Section 38B of the Act states
that the EPA may, with the agreement of the applicant, treat an application made under section
34 as if it were made under section 38A (conditional release of new organisms – release with
controls). The applicant agreed to this.

1

The BMSB Operational Agreement (dated 13 July 2017) establishes the BMSB Council under a Government
Industry Agreement to oversight achievement of readiness and response activities, how decisions will be
made and how activities will be funded for the management of BMSB in New Zealand
5

The EPA’s delegated decision maker, the General Manager HSNO, agreed that this application
submitted under section 34 should be treated as an application under section 38A of the HSNO
Act.

Submissions
The EPA received 69 submission on the application: 65 submitters supported the application,
two submitters neither supported nor opposed the application and two opposed the application.
Eighteen submitters indicated they wish to be heard at a hearing. We have summarised the
submissions in Appendix 1 of this report.

Submissions from MPI and DOC
As required by the Act and the Hazardous Substances and New Organisms (Methodology)
Order 1998, the Ministry for Primary Industries (MPI) and the Department of Conservation
(DOC) were notified of the application and provided with the opportunity to comment.
On balance, MPI2 supports the application. MPI notes that there is sufficient evidence nationally
and internationally to indicate the establishment of BMSB in New Zealand would have
significant adverse environmental effects, particularly economic and social, and some
horticulture industries would be severely affected. MPI also notes that approval of the
application would be consistent with its participation in the BMSB Operational Agreement as
part of the Government Industry Agreement. MPI supports a control placed on an approval
allowing the release of T. japonicus only when a BMSB incursion is detected. They also
request that there should restrictions placed on who may use the approval and populations of
T. japonicus should be monitored following release to determine the extent of non-target
impacts. The full submission is included in Appendix Two.
DOC submits that they do not wish to oppose the application based on the information from
host specificity testing to-date that indicates that T. japonicus is not entirely host specific. DOC
notes that the BMSB presents a degree of threat to biodiversity values and a significant threat
to enjoyment of the New Zealand environment, as well as a serious threat to the horticulture
industry and to lifestyle values. DOC, however, has concerns for the endemic black alpine
shield bug Hypsithocus hudsonae which is closely related to the BMSB. This species is
naturally restricted to mountains of inland Otago and very uncommon in these areas. Host
specificity experiments were not conducted on this species due to difficulties in locating the
species and rearing a population in captivity. DOC requests that:


host testing continue until positive information is obtained indicating that H. hudsonae is not at risk
from the effects of T. japonicus; and/or



a mitigation package is negotiated between the applicant, DOC and service providers to allow:

2

The submission from MPI received by the EPA during the public consultation period for this application was sent
from MPI in error. When MPI became aware of this error they alerted the EPA who agreed to accept this
amended submission on 15 June 2018 in the interests of ensuring a robust and reasonable process
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o

field research to be conducted on H. hudsonae.

o

establishment of an insurance population of H. hudsonae.

o

field research to determine the level of impact of T. japonicus on populations of H. hudsonae
if a release takes place.
The full submission is included in Appendix Three.

Brown marmorated stink bug as the target pest
The brown marmorated stink bug (BMSB), Halyomorpha halys Stål 1855 (Hemiptera:
Pentatomidae), is native to China, Japan, Korea and Taiwan. It feeds on many plants, including
horticultural crops, agricultural plants, and woody ornamental plants. Known ornamental hosts
include woody and herbaceous plants in nurseries, urban landscapes, natural areas and house
plants (Lee et al. 2013; Lee et al. 2014; Charles 2015; Haye et al. 2015; Bergmann et al. 2016).
Mike Chapman of Horticulture New Zealand submitted to the EPA that BMSB is a pan-industry
pest. Kiwifruit, apples, pears, berry fruit, summerfruit, persimmons, beans, peas, tomatoes,
sweetcorn, capsicum and eggplant are amongst the crops that are affected by BMSB feeding
damage.
The BMSB causes injury to plants by inserting its feeding stylets into plant fruiting bodies,
resulting in scarring, faded sunken areas, deformed fruits and tissue damage (Haye et al.
2015).
It overwinters in forested areas under bark of trees and in litter and structures, such as
garages, offices, equipment, vehicles and buildings (Leskey et al. 2012b; Wallner et al. 2014).
It causes a nuisance to people because they can overwinter in large populations in property
and stain surfaces with their frass3.
Intensive urban land use, commercial developments and railroads were shown to promote the
initial dispersal and establishment of BMSB in the USA because these habitats provide
adequate protection and increase the overwinter survival of the BMSB (Wallner et al. 2014).
Females reach sexual maturity within two weeks of emergence to the adult stage. Eggs are
typically laid in masses consisting of 28 eggs deposited on the underside of leaves towards the
upper or interior tree canopy (Lee et al. 2013). An average of 240 eggs per female is laid over
the bug’s lifespan.
The BMSB is univoltine4 in the Mid-Atlantic states but can complete up to 6 generations in
southern China (Nielsen & Hamilton 2009; Leskey et al. 2012b).

Pest status and dispersal

3

Solid excrement of insects

4

A species that has one brood of offspring per year.
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The first populations of BMSB in the USA were discovered in the mid-1990s in Pennsylvania
(Leskey et al. 2012b). In 2012 it was detected in 38 states. Breeding populations outside its
native range have also since been found in Canada, Switzerland, Italy, France, Georgia and
Chile (see from section 34).
The BMSB can move readily between host plants coinciding with carrying fruit. Experience
with BMSB behaviour in the USA has shown that the pest is a perimeter-driven threat. Injury
was shown to be greater at the exterior of orchard blocks relative to the interior suggesting that
adults migrate from overwintering sites in the early growing season and from woody vegetation
or cultivated ornamental hosts later in the season constantly invading orchards (Leskey et al.
2012a).
Ecological modelling has shown that high climate suitable areas at risk of BMSB invasion
include the North Island of New Zealand (Zhu et al. 2012).
The adult BMSB is a very active disperser with adults readily initiating rapid flights of over
100m in less than 1 minute when released in the field (Lee & Leskey 2015). Field observations
also indicate that this insect often disperses among different habitats in pursuit of preferred
plant hosts. BMSB are capable of expanding their invasion into new regions at landscape
levels. Mean flight distances over a 22-hour period were 2.4 and 2.1 km for males and females
respectively. Studies have shown that mild wind speeds such as 0.75 metre per second
substantially decreases the number of BMSB taking flight compared with still air conditions.
Ambient temperature is also an important factor affecting BMSB flight. Field observations
showed when temperatures are below 15oC the numbers of flying BMSB decreases
significantly. When temperature rose above 15oC, the numbers taking flight increases by 20
times (Lee & Leskey 2015).
The BMSB searches the environment depending on external conditions but also its internal
state. The BMSB is believed to be attracted to volatile compounds that are expressed across a
wide range of plants, including green leaf volatiles (Weber et al. 2017). Volatile compounds are
one component facilitating dispersal behaviour of BMSB over the shorter range. Over the
longer range, the BMSB is postulated to take an explorative or random approach to locate
preferred plants to feed or oviposit on.
BMSB nymphs are very mobile and have capacity to traverse between orchards at farm scales
(Lee et al. 2014).

Management methods
Control methods in Asia revolve around repeated insecticide applications, in general,
pyrethroids and neonicotinoids are recommended for control (Lee et al. 2013).
Pyrethroids are effective and available at relatively low costs and have been most widely used
for BMSB control in the USA (Kuhar & Kamminga 2017). However, they are quite toxic to
natural enemy populations and disruptive to integrated pest management strategies. Strategies
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that utilise more targeted insecticide applications, such as border sprays, are proving to be
effective to reduce BMSB loads in orchards.
Kiwifruit Vine Health submitted to the EPA that there are currently no agrichemical products
that can be used to control BMSB within kiwifruit orchards and still maintain access to premium
export markets. Similarly, New Zealand Winegrowers submitted that there are no agrichemical
products available that are consistent with their sustainability programme to combat any BMSB
populations.
Black light traps using ultraviolet light and black pyramid traps baited with an aggregation
pheromone have been shown to be effective to attract and trap BMSB adults and juveniles
(Leskey et al. 2012a).
The levels of parasitism by native egg parasitoids is insufficient to provide long-term control of
BMSB in the USA (Dieckhoff et al. 2017).
Stink bugs (Pentatomidae) are named for their characteristic volatiles, which arise from various
acrid compounds, including straight-chain unsaturated aldehydes which are defensive
compounds used against predators and parasitoids (Weber et al. 2017). Males produce
pheromones which are attractive to females (sex pheromones) or attractive to both adult sexes
(aggregation pheromones). A single semiochemical5 or co-emitted blend may have multiple
functions and can therefore act as pheromone, defensive compound or kairomone6 depending
on the relationship between the sender and receiver. Semiochemicals offer opportunities to
manage BMSB in traps or lures (Weber et al. 2017). Mike Chapman (Horticulture New
Zealand) submitted to the EPA that it is currently not possible to confidently detect all BMSB in
an area. Pheromone traps are able to bring BMSB into a surrounding area near a trap,
however, not as an “attract and kill” tool.
Dr Edwin Massey, Biosecurity and Emergency Response Manager, New Zealand Winegrowers
submitted to the EPA that without access to the BMSB’s natural enemy, the parasitoid
T. japonicus, the chances of eradicating a BMSB incursion are much reduced.
Mike Chapman of Horticulture New Zealand noted in the submission that eradication of a small
BMSB population with chemical tools alone is considered unlikely. He stated that it is difficult to
delimit BMSB populations with traps and adults tend to be present in the high canopy of trees.
This may mean that it would be difficult to ensure that all individuals receive a lethal dose of
insecticide. The ability of the BCA to find and destroy eggs of stink bugs that may have
escaped agrichemical applications increases the likelihood of a successful eradication strategy.

BMSB dispersal and incursion successes
5

Chemical signals that one organism uses to interact with or modify the behaviour of another organism

6

A chemical substance emitted by an organism and detected by a different species gaining advantage from this,
e.g. a parasitoid seeking a host
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BMSB has successfully invaded Europe, North America and, most recently, Chile. The Stop
BMSB website (www.stopbmsb.org7) recounts the invasion time line in North America from
where it was first detected in Allentown, Pennsylvania in the late 1990s from where it became a
nuisance pest to home owners spreading further afield. By 2004, BMSB was identified on farms
and in forests. In 2010, it caused significant damage to orchards in the Mid-Atlantic States.
BMSB was detected in 38 states and the District of Colombia in 2012.
Breeding populations outside Asia have also been confirmed in Switzerland, Canada, Italy,
France and most recently, Chile (Gariepy et al. 2014; Haye et al. 2014). Based on molecular
data and interception records, it is likely that BMSB in Canada derived from the movement of
established populations in the USA. BMSB was intercepted for the first time during the autumn
and early winter of 2010 in Ontario and Quebec (Fogain & Graff 2011).
In 2007, BMSB incursions were detected outside Zurich. In one case, exotic ornamental shrubs
including Korean stewartia, and Butterfly bush were infested by BMSB nymphs (Wermelinger et
al. 2008). These were the first records of BMSB in Europe. It has since been concluded that
BMSB was accidentally introduced to Switzerland around 2004 and has since also established
in France and Italy (Haye et al. 2014). It is known to be univoltine in Switzerland, but if it
continues to spread into the Mediterranean area then two generations per year could be
expected. In recently invaded areas in Europe and Eurasia, including Northern Italy and
Georgia, severe damage has been observed in pear and hazelnut orchards (Haye & Weber
2017).
In 2011, the Chilean governmental agricultural agency raised a national alert for BMSB
because BMSB was intercepted at an entry point in the north of Chile in goods imported from
the USA (Faúndez & Rider 2017). Since then only a few isolated interceptions have occurred
and no BMSB specimens were found outside quarantine facilities. However, the first records of
BMSB organisms outside quarantine or entry ports were recorded in 2017 in Santiago. The
BMSB individuals were collected in homes in the downtown area of the city. At the time of the
year the BMSB were captured, they were entering homes searching for locations to overwinter.
There have been no reports of the impacts the BMSB may have on crops in Chile but it is
expected that it is still too early for effects to become demonstrable.
The Chilean incursion suggests that it is feasible for a BMSB incursion to occur across the
equator and remain viable in the environment until they start preparing for overwintering in the
Southern Hemisphere
The applicant noted that the BMSB is an increasingly common interception at the border. New
Zealand’s spring and summer pose the greatest risk of entry due to BMSB overwintering in the
northern hemisphere in dark locations, such as inside vehicles or other goods, that are
imported to New Zealand. The applicant provides BMSB interceptions data from MPI

7

A website resource involving researchers at 18 institutions across the United States working to develop a
sustainable, long-term management programme for BMSB hosted by the US Department of Agriculture
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suggesting that there is increasing pressure on the biosecurity system from the number of
interceptions at the border. They note that it may be due to increase surveillance activities
around stink bug detection, but also note that the BMSB hides cryptically in the overwintering
period so the numbers detected may not be necessarily representative of the actual arrivals.
Kiwifruit Vine Health submitted to the EPA that in the current high risk season from September
2017 there have been over 280 interception events, totalling over 2000 BMSB individuals. Sue
Watts of Willisbrook Orchard, a family owned horticulture business on the Waimea Plains of the
Nelson-Tasman District, submitted that there have been several behind-the-border finds of
BMSB, including a concrete plant from Italy, with sufficient live BMSB present to establish a
breeding population.
New Zealand Winegrowers submitted that it is highly likely there will be an incursion of BMSB
into New Zealand in the next few high risk seasons. This was concurred by Horticulture New
Zealand: As the volume of passengers and goods across the New Zealand border rises, so
does the risk of BMSB entering the country as a hitchhiker pest. Mike Chapman of Horticulture
New Zealand further noted that the spread from Asia to over ten countries in North America
and Europe compounds the risk of introduction to New Zealand by increasing BMSB
populations overseas.
In February 2018, four cargo ships from Japan carrying imported cars and machinery were
ordered to leave New Zealand waters because stink bugs, including live BMSB, were
discovered on board8.

The proposed biocontrol agent (BCA) Trissolcus japonicus
– the Samurai wasp
Trissolcus japonicus Ashmead 1904 (Hymenoptera: Scelionidae), a solitary endoparasitoid in
the eggs of BMSB, is identified as the best available option to initiate a biological control-based
management option in the USA (Hedstrom et al. 2017). It is recognised as the primary
biological regulator of populations of BMSB in northern China (Yang et al. 2009). It has an
annual average parasitism rate of 50% with a maximum of 70% but parasitism rates reached
80% in the second generation of BMSB as surveyed in the field in Northern China. Usually all
eggs in an egg mass of BMSB were parasitized since an average female T. japonicus has 42
eggs which indicates it can parasitise all eggs in a single BMSB egg mass which is usually 28
eggs (Yang et al. 2009; Lee et al. 2013).
Trissolcus japonicus has a short development time and can have multiple generations per year.
Laboratory studies on the parasitoid revealed that it is chill-intolerant9 which is a cold-tolerance
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https://www.stuff.co.nz/business/farming/101842762/fourth-ship-from-japan-full-of-dangerous-stink-bugsordered-out

9

The organism dies before reaching its freezing point
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strategy shared by many parasitoids, as well as BMSB (Cira et al. 2016; Nystrom Santacruz et
al. 2017). Populations of T. japonicus freeze at temperatures significantly lower than what they
could survive. Research on its cold tolerance suggests where individual parasitoids encounter
brief cold exposure to subzero temperatures their longevity decreases. This may impact its
establishment success in areas that experience even brief subzero temperatures. The
parasitoid has been shown to survive over consecutive winters in the USA where extreme
minimum temperatures are recorded. This is likely due to thermal buffering by overwintering in
particular habitats, such as under tree bark, which is similar behaviour to its host (Lee et al.
2013; Nystrom Santacruz et al. 2017). In 2014, adventive T. japonicus populations were found
in Maryland. In 2015, parasitoid populations were found in Vancouver, Washington DC and
Virginia. In 2016, the parasitoid emerged in West Virginia, Delaware, New Jersey and New
York in the Eastern USA and Oregon in the Western USA (Smith 2017). These populations
may not have dispersed across the state lines and are considered to have originated from
multiple adventive arrivals.
Little is known about the natural feeding habitats of T. japonicus except that is does not feed on
its host. It most likely feeds on flower nectar and insect honeydew (Nystrom Santacruz et al.
2017).
In research that was undertaken to determine the expansion of the field range of T. japonicus in
New York State, sentinel BMSB eggs were placed on host plants 30 metres concentric from T.
japonicus release sites. Egg parasitism from T. japonicus was observed in two of the four
release sites within one week of sentinel egg placements (Smith 2017).

Risk Assessment
In our assessment we consider the use of this BCA as an eradication tool against a BMSB
incursion. We further consider the potential risks from the establishment of T. japonicus if it is
released in an eradication response. The classical use of the BCA would only be considered
upon a release application submitted to the EPA prior to or after the expiration of a conditional
release approval.
We assessed the benefits and risks of the conditional release of T. japonicus to the
environment, market economy, human health, people and communities and on Māori and their
relationship to the environment. We considered that there are no benefits or risks to human
health from the intent of this application.

Potential benefits from the conditional release of T.
japonicus
The premise of the use of the parasitoid is to aid in an eradication attempt of an incursion event
of BMSB. The applicant outlines the use of T. japonicus in conjunction with targeted chemical
spray applications to plant hosts and trapping at an incursion location. Further consideration to

12

EPA advice for application APP203336

the mechanics of an incursion response to BMSB is given in MPI’s BMSB Response
Readiness: Eradications options (confidential appendix to application).
The applicant considers the biocontrol agent to be critical to maximise the feasibility of
eradicating BMSB where it is detected in the environment post border.
The EPA considers the benefits pertaining to the economy to be the primary benefits that would
eventuate from the release of the BCA, in combination with an agrichemical and trapping
incursion response. If BMSB is successfully eliminated from the New Zealand environment the
benefits to plant production industries could be significant. Furthermore, there may be benefits
to people and communities, the environment and to Māori from the successful eradication of
BMSB.
A discussion and analysis of the probability of successful eradication of a BMSB incursion falls
outside the scope of the EPA assessment. However, we note that eradication of an exotic
species is problematic and difficult to achieve. The success of an eradication response
depends on rapid detection of BMSB and the speed at which a directed response could be
launched. A continued and wide-reaching public awareness campaign is critical to identify
BMSB individuals. Moreover, a united approach using targeted contact chemical sprays, traps,
pheromone lures and the biocontrol to parasitise the eggs of outlier BMSB that escaped
chemical treatments would maximise eradication potential.
The benefits from the establishment of T. japonicus in the environment, further afield from an
incursion site if the wasp is able to locate suitable pentatomid hosts to reproduce on, could be
sustained suppression of BMSB if it is not successfully eradicated. The benefits of T. japonicus
establishing and operating as a classical biocontrol agent is not considered in this report as the
application is assessed from the perspective of using the BCA as a tool in an eradication
strategy (i.e. inundative10 use with controls). An applicant would need to apply to the EPA for a
release approval (with no controls) to use the wasp in a wider context. An assessment on the
use of T. japonicus in a classical biocontrol strategy would be required at that point.

Potential economic costs of BMSB and benefits of T. japonicus to the market
economy
To understand the potential benefits the release of T. japonicus could have in an eradication
response against a BMSB incursion, the effects of BMSB on our economy should first be
determined. BMSB is not in New Zealand. Its impacts were quantified by the New Zealand
Institute of Economic Research (NZIER) using a modelling approach (Ballingall & Pambudi
2017). This report was prepared for the applicant and made available as part of the application
to the EPA. A summary of the main conclusions follows.

10

Inundative biocontrol involves the release of enemies to control a pest quickly, generally at the site where the
pest is first detected
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The report’s authors state that they focussed on macroeconomic impacts of BMSB noting that
there is uncertainty of the potential impacts of BMSB in New Zealand, both in terms of the
science (e.g. spread rate of BSMB) and economics (e.g. netting costs or how much time
orchardists would require to mitigate the risk of spread).
The starting point of their analysis was predicting how BMSB might affect the primary sector
and wider economy. The impacts were identified from discussions with industry stakeholders,
scientists and MPI officials, as well as information in the literature. These impacts include:


Reduced yields across a range of horticulture crops, reducing exports and domestic sales



Increased agrichemical use



Higher labour costs to monitor and treat BMSB



Lower export prices due to concerns about chemical residues.
The impacts were modelled over a 20-year period and BMSB is expected to reach serious
levels of infestations after 10 years assuming BMSB infestation occurs in an S-shaped curve
during this period: rapidly at first after which it eases off towards the end of the period. The
NZIER opted to model three scenarios: “do minimum”, “precautionary chemical treatment” and
“precautionary BCA” relative to the business as usual (BAU, i.e. no stink bug incursion)
projections for each year out to 10 years. They did not model a “do nothing” scenario as it was
considered that would never eventuate in reality.
The models showed that initial macroeconomic impacts (expressed as gross domestic product,
GDP) are relatively minor, reflecting the S-shaped scenario of an incursion curve. After 10
years, GDP is lower than BAU by between $1.4 billion (“precautionary BCA”) and $3.1 billion
(“do minimum”). After 20 years, GDP losses are between $1.8 and $3.6 billion for the three
scenarios.
The total export value is currently around $4.6 billion per annum for a range of horticulture
crops, including wine from grapes, which are susceptible to BMSB. Total export values for the
horticulture sector could fall by between $1.4 billion (“precautionary BCA”) and $3.0 billion (“do
minimum”) in 10 years following a BMSB incursion. The drops are forecasted from a BAU of
horticulture export values of $7.6 billion in 2028.
Elsewhere, BMSB has been documented to cause substantial economic damage to crops and
harvests. Severe BMSB pressures in 2010, for example, resulted in US$37 million losses to
apples in the mid-Atlantic states alone with some stone fruit growers losing > 90% of their crop
(Leskey et al. 2012b). In 2011, large numbers of adults moving from overwintering sites
targeted peach orchards resulting in over 20% damage (Leskey et al. 2012a). BMSB has been
found damaging soybean, wheat and corn. In Maryland, growers reported >50% yield losses
from damage to soybean. Damages to apple crops varied between 23 and 31% and to peach
crops ranged from 50 to 70% in orchards in China (Lee et al. 2013). Damages as high as 90%
on cucumber and eggplant harvests, 70% on sweet corn, 60% on asparagus and 80% on
strawberry have been reported in Japan (Fukuoka et al. 2002).
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A number of horticulture, agriculture and viticulture industry bodies as well as growers
submitted on this application. We have summarised their comments in Appendix 1. Many of
these organisation have identified BMSB as one of the biggest, if not the greatest individual
biosecurity risk, to their industries.
Zespri International noted in their submission that their offshore counterparts in Italy, Korea and
Japan have reported that BMSB is causing between 20 and 30% kiwifruit loss. This is an
estimated fruit loss cost of $40,000 and $50,000 per ha for the Gold 3 variety and between
$11,000 and $16,000 per ha for the Hayward variety. Further loss due to damage, rot,
repackaging and segregation would increase the costs to approximately $56,000 per ha (Gold
3) and $26,000 per ha (Hayward).
Stu Hutchings from Kiwifruit Vine Health noted in a submission to the EPA that BMSB is
considered one of the greatest biosecurity threats to New Zealand kiwifruit industry because of
the high likelihood of its arrival and establishment within our borders, and the potential impacts
to our industry.
Kiwifruit Vine Health further submitted on the damage BMSB causes kiwifruit operations
overseas noting it is known to be one of the major pests of kiwifruit in China and more recently
northern Italy. BMSB adults and nymphs cause damage to kiwifruit by sucking sap from leaves
or juice from fruit. All kiwifruit varieties are believed to be susceptible and production losses
reached 25-30%.
Northland Regional Council submitted on the application. Their Biosecurity Manager, Don
McKenzie, noted that Northland is highly suitable for BMSB establishment based on climate
matching. Northland grows a wide range of hosts to BMSB that are important to the economy.
This includes avocados (37% of total production), citrus (20%), persimmon (18%) and kiwifruit
(4.5%). Pinus species are also hosts and a major contributor to the Northland economy with
13% of the total area in New Zealand used in forestry production located in Northland.
Furthermore, domestic and small-scale fruit and vegetable production in Northland could be
affected by arrival of the BMSB.
Duncan Park from T&G Global noted in a submission to the EPA that the apple industry
introduced integrated fruit production in 1996. Integrated fruit production has led to a 50%
reduction in overall insecticide use in the pipfruit industry. The use of broad-spectrum
insecticides to control BMSB, such as what has happened in the USA, would have significant
pushback from European customers to which New Zealand currently supply fruit with maximum
residue limits of less than 30% of the EU regulatory limits.
Vance Kerslake, Advocacy Manager, Marlborough Winegrowers Association Incorporated
submitted to the EPA that BMSB harbours significant economic damage to the wine industry
since it has the potential to impact both production and the quality of wine. The wine sector is
the largest industry in Marlborough. The sector contributes $477 million to Marlborough’s GDP
and employs 2,350 people. Mr Kerslake noted that currently 98% of New Zealand’s vineyard
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area is Sustainable Winegrowing New Zealand (SWNZ) certified and much of the rest is farmed
to organic or biodynamic certification. There are no insecticides that are effective against
BMSB and compliant with SWNZ spray schedules or which meet the residue requirements of
key export markets.
Sue Watts of Willisbrook Orchard, a family-run operation comprising of 72.7 ha of Hayward
kiwifruit, apples and wine grapes in the Tasman District, submitted that feeding damage by
BMSB and premature drop of fruit early in production cycle could cause a 30% crop loss and
would require an additional 30% increase in sales price to counter this effect. Ms Watts also
noted that in the USA they have reported crop losses up to 90% in some years and the extent
of losses in countries where both BMSB and T. japonicus are present appear to be negligible.
Production losses in New Zealand orchards represent a more severe effect as growers receive
no subsidies. The arrival of BMSB would entail an increase in production costs. Willisbrook
Orchard envisages that this would require an intensive regime of broad-spectrum insecticides.
The installation of netting to minimise BMSB in their orchards would require an investment of
upwards of $70,000 per ha. This could complicate access to orchards. The assessed cost to
the business of one additional insecticide application is $31,200 based on the currently
available insecticide applied every seven days.
The use of netting (or mesh) to exclude BMSB from greenhouses was also raised in a
submission from Helen Barnes of Tomatoes NZ. Ms Barnes noted that although it seems
feasible to exclude BMSB from greenhouses by applying mesh to vents the approach has
limitations. The use of mesh in greenhouses is complicated by the operation of these systems,
for example, vents and doors are in regular motion and meshing vents creates issues with
controlling humidity and airflow. This significantly increases fungal and disease risk and
negatively impact ventilation, fruit quality and production.
Cost benefit analysis (CBA) of BMSB control
The NZIER undertook a CBA of BMSB management in New Zealand (Clough 2017). Similar to
the report on quantifying the impacts of a BMSB incursion (Ballingall & Pambudi 2017), the
CBA compares three scenarios: “do minimum”, “precautionary chemical treatment” and
“precautionary BCA”. For each scenario, the costs are the incremental costs relative to the
counterfactual (“do nothing” scenario) for horticulture growers directly affected by an incursion.
The costs include increases in the costs of pest management caused by BMSB. The benefits
are reductions in production losses, relative to the counterfactual (“do nothing”), for the
growers. The production losses were estimated from specific assumptions about each
horticulture crop, information in literature and industry expert elicitation.
The CBA covers a 20-year period from when an incursion is detected and BMSB establishes
and spreads in New Zealand following an S-shaped curve peaking in 2026 and then flattening
out.
Of the three scenarios, the “precautionary BCA” is predicted to have the largest net benefit,
with present value over the 20-year period estimated at $15.6 billion. The “precautionary
16
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chemical treatment” scenario showed a net present value benefit of $10.1 billion and the “do
minimum” option $3.2 billion. The highest benefit cost ratio is the “do minimum” option at 8.5
because it had the lowest costs associated with it. The authors noted that this is not really a
viable response to BMSB as it would not be effective to suppress populations. The second
highest benefit cost ratio is the “precautionary BCA” at 7.8. There is uncertainty about the
efficacy of T. japonicus in New Zealand that may impact the benefit to cost outcomes but it has
shown the largest aggregate benefits of the three scenarios.
The “precautionary chemical treatment” scenario demonstrated a benefit cost ratio of 6.4.
Agrichemical use poses costs due to residual chemicals and secondary effects from disruption
of integrated pest management (IPM) systems. Willisbrook Orchards in the Tasman District
submitted that interruption of IPM programmes would result in the presence of quarantine pests
impacting on the markets we export to. An example of an apple export market that is sensitive
to chemical residues is Taiwan. The IPM programme controls codling moth effectively. An
interruption in the programme due to broad-spectrum insecticide use (to control BMSB) would
prevent exports to Taiwan, a lucrative market for New Zealand apples.
The NZIER concluded that the CBA suggests that if BMSB arrives and becomes established in
New Zealand, there would be substantial costs for the horticulture industries due to damage to
crops (Clough 2017).
The foundation of the CBA is based on an S-shaped curve which indicates recurring costs from
the use of chemicals and the BCA as BMSB spreads and establishes across the country over
20 years. The authors of the study noted that the S-shaped model may not apply to the use of
T. japonicus in a classical type approach to pest control (Clough 2017). There are generally
high upfront costs associated with the use of biocontrol and once an agent is released it should
be self-perpetuating, spreading through areas where its target is found. There are little
recurring costs from the use of a classical biocontrol system. With that in mind, the researcher
modelled the CBA to show most of the costs of introducing T. japonicus would be in the first
four years when BMSB spreads to cover 50% of potential habitat, then declining to level out at
a replacement rate from full habitat occupation after 10 years. Under this different set of
assumptions, the BCA would cost about a third of the “precautionary chemical treatment” and
over twice the “do minimum” scenario. Trissolcus japonicus continues to yield the highest net
benefit of any of the scenarios.

Concluding remarks on the economic analysis and benefits of T. japonicus
The envisaged use of T. japonicus in an eradication response, analogous to inundative
releases, equates to high upfront costs for host experiments, rearing, testing and releases
when a BMSB incursion is detected. There would also be costs associated with an
agrichemical response strategy, in addition to the use of traps, pheromone lures and
surveillance and monitoring protocols.
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Whilst the applicants applied to use T. japonicus in an eradication response in the first
instance, they state that the intention is to use the wasp as a classical biocontrol agent in the
longer term if BMSB establishes in the environment. We are assessing T. japonicus in an
inundative strategy to eliminate BMSB populations that may have mated and laid egg masses
on vegetation in surrounding habitats.
The macroeconomic model demonstrates impacts across the economy from the establishment
of BMSB (Ballingall & Pambudi 2017). The study showed that the overall demand for labour in
the New Zealand economy falls after BMSB arrives due to production losses imposed on
horticulture land. The CBA, on the other hand, focuses on the sectors directly affected by
BMSB. It estimates costs and benefits over time (Clough 2017).
Both studies demonstrate a conservative approach to estimate the adverse effects on the
economy from the arrival of BSMB and the forecasted benefits of using a BCA in comparison to
alternative scenarios. There is uncertainty as to what the actual effects of BMSB would cause
in New Zealand and the efficiency of a BCA strategy. In reality, a combination of biocontrol and
chemical control is likely to be utilised, especially in any initial eradication response.
A successful eradication response using T. japonicus in combination with agrichemicals, traps
and lures could protect vulnerable production regions, as well as conservation estate, from
becoming infested with BMSB. This would minimise or eliminate the costs involved to control
BMSB in those environments.
The report on the CBA concluded that “should the Samurai wasp be approved for use in New
Zealand, this CBA indicated a high likelihood that it will provide net benefits as an effective
response to incursion by BMSB” (Clough 2017).
We concluded that there would be significant economic benefits from the use of T. japonicus as
it may prove to be vital to “mop up” residual BMSB that could lead to self-sustaining
populations developing away from incursion sites. Any surviving BMSB populations could have
significant adverse economic impacts, and the future use of T. japonicus where it selfestablishes as a classical biocontrol agent, could be highly beneficial.

Potential benefits to the environment
The benefits to the environment from the conditional release of T. japonicus relate to collateral
damage from applications of contact or residual insecticides to other fauna in the vicinity of
BMSB incursions. In the absence of an available BCA, a higher probability exists that BMSB
may not be successfully eradicated and wider agrichemical application may be necessary. Mike
Chapman of Horticulture New Zealand submitted to the EPA that New Zealand growers have
worked hard to reduce insecticide use over time which has environmental benefits. The use of
T. japonicus could enhance the success of eradication efforts and, accordingly, eliminate the
wider use of chemical sprays if BMSB established outside incursion localities.
The BMSB is known to feed on a large number of hosts, including woody ornamental trees and
shrubs. The BMSB may feed on native plants in New Zealand because it has shown to attack
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native or ornamental species in Europe that are not found in its native range (Haye et al. 2015;
Bergmann et al. 2016).
DOC submitted that the BMSB presents a degree of threat to biodiversity values and a
significant threat to visitor enjoyment of the New Zealand environment, as well as a very
serious threat to the horticulture industry and to lifestyle values in this country.
We considered that the use of T. japonicus could have important beneficial effects on the
environment by contributing towards eliminating or minimising collateral damage to other
organisms from the chemical control of, or feeding by, BMSB. We concluded these effects to
be low based on uncertainties regarding BMSB’s effects on species that are valued from a
conservation perspective in New Zealand.

Potential benefits to people and communities
The brown marmorated stink bug is known to aggregate in dark and warm spaced during the
winter months. Large aggregate populations of stink bugs are a nuisance to home owners in
the USA (Leskey et al. 2012b; Haye et al. 2015). Reports of house infestations appear to be
more numerous from the USA than from Europe. This may be due to local factors that affect
the degree and extent of aggregation inside houses (Charles 2015).
Tests have shown that BMSB produces a clinically significant indoor allergen which may play
an important role in allergic disease in the USA in the future (Mertz et al. 2012).
The costs to people and communities in relation to a nuisance pest, allergen or losses in
amenity values due to BMSB damage to gardeners and public parks have not been quantified
but the costs will likely make a small but positive additional to the net benefits of any response
action, including a precautionary BCA (Clough 2017).
A BMSB incursion was modelled to have impacts on total economy-wide employment and real
wages. The macroeconomic model from the NZIER showed there will be a fall in the overall
level of demand for labour and capital in the economy after BMSB invades New Zealand
(Ballingall & Pambudi 2017). Economy-wide employment is forecasted to be down between
0.07 and 0.14% by 2028 (if an incursion were to occur in 2018) and real wages down by
between 0.5 and 1.1%. Decreases in household income and the broader slowdown in the
economy, or the equivalent variation11, an indicator of welfare, could fall by between $1.4 billion
(“precautionary BCA” scenario in the macroeconomic model) and $2.8 billion (“do minimum”
scenario) compared to before BMSB’s arrival (Ballingall & Pambudi 2017).
There is uncertainty regarding the benefits the use of T. japonicus in an eradication response
could have to people and communities. We note that a BMSB incursion could have an impact
on people’s livelihoods. The BCA could play an important contributing role to obviate some of

11

Equivalent variation measures the amount of money that households would need to be compensated by for
their living standards to be maintained at pre-BMSB levels
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these effects. We concluded the benefits to be low to medium based on uncertainties of the
magnitude of BMSB’s effects in New Zealand.

Potential adverse effects from the conditional release of T.
japonicus to the environment
We do not consider that there are any tangible or direct adverse effects to the market economy
or to people and communities from the conditional release of the BCA.
The potential risks and costs that could follow the conditional release of T. japonicus could only
occur if a BMSB incursion takes place and T. japonicus is released in an inundative type
control strategy to attempt to eradicate the population when used in conjunction with other
strategies.
There won’t be any releases of T. japonicus until a BMSB incursion takes place, therefore,
whilst there are no BMSB in the New Zealand environment there are no risks or costs from T.
japonicus. The EPA will place controls on the release of T. japonicus to manage the release of
the parasitoid in New Zealand. The proposed controls are listed in section 203.
The parasitoid will be released at the location of an incursion. The expectation is that T.
japonicus would parasitise eggs of BMSB females that are not eliminated by chemical control
or captured in lures where they are laid on host plants. Trissolcus japonicus could establish
self-sustaining populations once it emerges from parasitized BMSB eggs. We expect any
BMSB eggs originating from an incursion event to be an exhaustive reproductive resource for
T. japonicus. Provided all BMSB eggs are parasitised and all BMSB individuals are killed in an
eradication response, mated female parasitoids would have to locate the eggs of suitable
pentatomid stink bugs that are accessible or reachable from the location of an incursion.
Our assessment of the adverse effects of the BCA is guided by the assessment pathway in
Figure 1. The effects on biodiversity or beneficial interactions between existing organisms are
mediated by the behaviour and host range of T. japonicus which is discussed in the following
sections. Indirect effects on the environment from hybridisation between native Trissolcus
wasps and T. japonicus, pressure on native parasitoid populations from hyperparasitism and
competition for shared resources and hosts are discussed in paragraphs 151 to 160.
Field records, host range experiments and molecular phylogeny analysis of Trissolcus species
have shown that T. japonicus has a host range limited to two families of stink bugs: the
Pentatomidae and Scutelleridae (Taekul et al. 2014; Hedstrom et al. 2017; Zhang et al. 2017;
Charles et al. 2018).
The superfamily Pentatomoidea includes several families of shield-shaped true bugs. Three
families are represented in New Zealand: the Cydnidae (brown or black soil-burrowing bugs),
the Acanthosomatidae (shield bugs) and the Pentatomidae (stink bugs) (Lariviere 1995). There
are no stink bugs in the Scutelleridae in New Zealand, therefore, T. japonicus would not pose
non-target effects to bugs in this family if approved for release.
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Figure 1: Our assessment pathway to demonstrate the ultimate adverse effects that may follow
the conditional release of T. japonicus in an eradication response

Summary and analysis of host range data
Laboratory and field experiments to identify the host range of T. japonicus were performed in
the USA, China and New Zealand.
Collectively, the laboratory trials showed that the parasitoid is oligophagous, therefore, it
parasitizes the eggs of bugs within a defined taxa grouping. In New Zealand, eggs of all
Pentatomidae fauna could be at risk of non-target attacks from T. japonicus females.
In no-choice host testing performed in containment in Oregon, the egg masses of BMSB and
nine other pentatomid and one scutellerid species were exposed to mated female T. japonicus
wasps (Hedstrom et al. 2017). The test species were selected based on availability in the field
and occurrence within the same geographic areas and host plants that were sampled for BMSB
specimens. The non-target species belong to the same subfamilies of pentatomid stink bugs
that are present in New Zealand, however, none of the species tested are found in New
Zealand. The no-choice tests were followed up by paired-host tests where T. japonicus was
given a choice between eggs of the BMSB and a non-target species that were shown to be
susceptible in no-choice testing. T. japonicus parasitism of BMSB egg masses was most
frequent compared to other species tested in no-choice trials, however, two stink bugs in the
same subfamily (Pentatominae) were almost as susceptible to parasitism as BMSB was. In
paired-hosts tests, non-target hosts were not successfully parasitized as frequently as BMSB
eggs were.
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The study suggests that several non-target pentatomids can act as physiological hosts to T.
japonicus although reductions in non-target stink bug populations are expected to be less than
that of BMSB populations if choice scenarios tested in the laboratory play out in the
environment. The researchers noted that two stink bugs that were highly susceptible to
parasitism in no-choice testing were frequently collected with BMSB from the same host plants.
The researchers considered the non-target species could act as host reservoirs for T. japonicus
in these environments (Hedstrom et al. 2017).
In host experiments conducted in containment in China, test plants were selected according to
phylogeny, accessibility and sympatry12 of target and non-target species (Zhang et al. 2017).
In no-choice tests, T. japonicus successfully parasitized seven out of eight species suggesting
that the parasitoid may have a very broad range within the family Pentatomidae. The
researchers noted that within the same tribe, species were either not susceptible to parasitism
or significantly less suitable than BMSB in terms of successful production of offspring. This
suggests that there are other factors involved, other than phylogenetic relationship, that
influence suitability as a host, such as behaviour and chemical cues. Naturally laid eggs of five
pentatomid species were collected in the field. Ten different parasitoid species were reared
from the eggs. T. japonicus was the most abundant parasitoid associated with two of the five
pentatomid species, BMSB and Dolycoris baccarum, which belong to the same subfamily.
In no-choice experiments conducted in New Zealand, seven out of eight tested pentatomid
species were parasitized by T. japonicus, and at least three of the organisms had a mean
percentage of egg masses parasitized similar to BMSB eggs (Charles et al. 2018). There are
eight known species and two sub-species of Pentatomidae in New Zealand (Lariviere 1995).
Host testing was not performed on Cermatulus nasalis turbotii and Hypsithocus hudsonae.
Cermatulus nasalis turbotii was not tested as its range is limited to the Three Kings Islands,
which are a group of uninhabited islands approximately 55 kilometres northwest of Cape
Reinga, and was not considered to be vulnerable to a release of T. japonicus on mainland New
Zealand. The researchers were unable to locate Hypsithocus hudsonae specimens, which lives
in sub-alpine to alpine areas of Central Otago, within the study period. However, the applicant
noted that a population of this organism was found since completion of the host experiments
(Charles et al. 2018). The applicant, however, had opted to not proceed with host testing
experiments on this pentatomid because there is little information available about rearing
colonies of this cryptic species in a laboratory and, as a result, egg masses were limited.
The applicant concludes that all pentatomid species but one that are found in New Zealand,
including untested C. nasalis turbotii and H. hudsonae, are physiological hosts to T. japonicus,
based on the results of no-choice testing. The one species that is not acceptable to parasitism

12

Sympatric species exist in the same geographic area and frequently encounter one another
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by T. japonicus is Nezara viridula, an exotic pest species of vegetable crops. Not all New
Zealand origin species were equally acceptable to T. japonicus with three of the eight species
tested showing significantly lower levels of parasitism. The potential role and value of these
stink bugs in New Zealand are discussed below.
The testing in New Zealand confirms the oligophagous nature of T. japonicus observed in the
Oregon and Chinese experiments.

Chemical ecology and the behaviour of T. japonicus when searching for its
host
Parasitoids in the family Scelionidae, such as Trissolcus wasps, are known to use several
semiochemicals that originate from eggs or from the juvenile or adult life stages of stink bugs to
search for and locate hosts (Tognon et al. 2016). For example, Trissolcus erugatus and
Telenomus podisi were found to be attracted to egg extracts from the North American native
stink bug Euschistus conspersus. The researchers also found that the two parasitoids were
inhibited by artificial mixtures of the chemicals that are associated with BMSB eggs.
A number of recent studies have confirmed that T. japonicus uses volatile chemicals
associated with BMSB adults during host location. (Zhong et al. 2017) identified a kairomone
used by the parasitoid to locate BMSB eggs. The chemical also improved searching efficiency
in laboratory studies.
The movement of T. japonicus between BMSB and one of three non-target stink bugs was
evaluated in olfactometer experiments (Hedstrom et al. 2017). The three non-targets were
selected because they were parasitized in no-choice and paired host experiments. The
olfactory experiments were conducted in glass Y-tubes to explore the response of the
parasitoid to a BMSB female and a non-target female. T. japonicus females recognised BMSB
semiochemicals three times quicker that the other pentatomid species.
T. japonicus host recognition of BMSB was compared to non-target stink bugs using the
presence of chemical footprints of pentatomids on filter paper surfaces (Hedstrom et al. 2017).
On average, T. japonicus showed attractant behaviours to filter paper surfaces contacted by
BMSB more frequently compared to the footprints left by non-targets. The results suggested
that contact chemical cues trigger host searching response from BMSB in locating oviposition
sites.
Whilst chemical ecology research suggests that T. japonicus may be attracted to BMSB and
steer its searching behaviour for hosts, phenological synchrony between hosts and parasitoids
or other ecological factors may cause non-target interactions (Hedstrom et al. 2017). For
example, in Oregon, BMSB is active throughout the growing season while several native
pentatomids emerged earlier in the season. The native stink bugs complete more generations
per season than BMSB and are at different life stages providing host material when the target
host is unavailable.
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The discovery of populations of T. japonicus in sentinel egg masses of BSMB placed in the
environment in the mid-Atlantic region of the USA in 2014 is still too recent to determine if nontarget effects are occurring and understand community-level interactions from the adventive
arrival of the parasitoid (Talamas et al. 2015). Parasitised egg masses were recovered from
shaded woodlands, whereas sentinel eggs placed in nearby soybean fields and an abandoned
apple orchard showed no parasitism. Hedstrom et al (2017) suggested that this may indicate a
preference to search for and locate stink bugs in fruit and nut orchards with season-long
canopies.
The role of volatile chemicals that plants release on the attraction and retention of predators
and parasitoids to BMSB eggs were found to be minimal (Morrison et al. 2018). There is no
evidence of differential attraction of natural enemies to eggs deployed on cultivated hosts
(peaches) compared with uncultivated hosts in wooded borders. In another study, greater
parasitism of BMSB sentinel egg masses by native and exotic parasitoids placed on vegetation
in woodlands dominated by basswood, American holly, red maple and other native and exotic
woody species occurred compared to apple and soybean (Herlihy et al. 2016).
These studies suggest that semiochemicals that are emitted by BMSB may play a role in host
location by T. japonicus. The fundamental roles of these volatiles to attract T. japonicus to
BMSB or another stink bug within an ecosystem across landscape scales remain uncertain.
The biocontrol programme against the green vegetable bug (N. viridula) serves as an
interesting case to compare the proposed BMSB-T. japonicus programme to – see below for a
review of the literature and what we know about the behaviour of T. basalis since its release in
New Zealand and elsewhere.
It is expected that within an environment there may be greater abundance of T. japonicus in
certain habitat types (e.g. cultivated versus uncultivated, or open versus shaded vegetation),
therefore, landscape factors could be important to increase attack rates on BMSB or other stink
bug eggs.
In another landscape-level study on predators and parasitoids of BMSB undertaken in
Northeast Washington DC, parasitoids in the genus Trissolcus were more likely to attack
sentinel egg masses placed on exotic plants than native plants in experimental plots (Cornelius
et al. 2016). Egg masses were placed on the exotic Norway maple (versus the native Sugar
maple), exotic Bird cherry (vs. native Bitter-berry), exotic Chinese redbud (vs. native Eastern
redbud) and the exotic shrub panicled hydrangea (vs. native smooth hydrangea). Most of the
Trissolcus parasitoids that parasitized the eggs in this study are native to North America,
therefore, there were no direct relationship between the status of the Trissolcus parasitoids and
the status of their preferred host plants in the USA in this study.

Trissolcus basalis as the biocontrol agent for Nezara viridula – the green
vegetable bug
The polyphagous agricultural pest N. viridula invaded Hawaii in 1961 (Johnson et al. 2005). By
1963, three species of parasitoids were introduced as biocontrol agents to Hawaii, including the
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egg parasitoid T. basalis. The biocontrol programme against N. viridula are implicated in the
reduction of populations of the endemic Hawaiian koa bug. In a survey, egg predators,
including exotic spiders and ants, may have contributed the most to the decline of koa bug
numbers compared to parasitoids (Johnson et al. 2005). Trissolcus basalis parasitism was
found to be low and restricted to a narrow range of koa bug habitats. This parasitoid was not
found on native host plants of the koa bug. Elevation may have played a role in creating a
partial refuge for the koa bug from parasitism because it is highly host specific, in fact it feeds
on two plants in Hawaii. Both plants occur at some of the surveyed sites below the maximum
elevation range of T. basalis. The koa bug’s hosts have remained components of undisturbed
native ecosystems in Hawaii, but now occupy restricted ranges due to conversions of native
shrublands and forests to agricultural plantations, farms and urban developments. The
destruction of habitats in combination with predation by generalists are purported to be the
principal reasons behind the decline in koa bug numbers whilst the biocontrol programme
against N. viridula, including the release of T. basalis specifically, was shown to play a small
role in koa bug number decline.
In olfactory experiments conducted in the laboratory, female T. basalis reacted to cues emitted
by N. viridula adults (Colazza et al. 1999). The results suggest that scent volatiles from the
metathoracic glands and dorsal abdominal glands of N. viridula are likely to act as contact
arrestment (or attractant) kairomones to T. basalis in areas where there are higher egg
masses. In addition, female parasitoids spend more time in patches that contain traces left by
females in pre-ovipisition states thus increasing their foraging activity in an area where host
egg masses are more likely to be present.
Egg masses of nine species of pentatomids were collected in soybean agricultural systems in
Australia to establish non-target parasitism by T. basalis (Loch & Walter 1999). This parasitoid
emerged from nearly all species and was the major parasitoid to emerge from most species. A
number of native species and predatory bugs were parasitized heavily by T. basalis. The
researchers noted that parasitism of predatory bugs may negatively impact on biological control
of pests in soybean fields. The impacts on native or predatory bugs were not directly quantified
in this study. The researchers pointed out that native or predatory species remain abundant
and therefore do not appear to be affected adversely by the rates of parasitism observed.
Trissolcus basalis was introduced in New Zealand between1948-49 to control N. viridula which
was found in Northland in 1944. Parasitoid-host interactions and host range experiments were
performed in a laboratory in 1963 and 1964 (Cumber 1964). Trissolcus basalis was shown to
successfully parasitise the eggs of six species of pentatomids, including N. viridula, in these
tests.
There is no published data or active surveys of the impact the release of T. basalis has had on
non-target pentatomids in New Zealand. Charles et al (2018) note in their report on the host
range testing performed on T. japonicus that Monteithiella humeralis (or the Pittosporum shield
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bug), which arrived in New Zealand in 1950, is abundant on an endemic plant, karo or
Pittosporum crassifolium. This stink bug was shown to be parasitized by T. basalis in the
1963/64 host experiments. Charles et al consider that the abundance of the Pittosporum shield
bug in the environment today in New Zealand demonstrates that it has not been significantly
impacted by the release of T. basalis over the last 70 years ago. Valentine noted in 1964 that
field collected eggs of the pentatomids Oechalia schellebergii and Cuspicona simplex revealed
parasitism by T. basalis in the field under natural conditions (Valentine 1964). The author did
not provide information on the degree of parasitism or venture a guess on the potential effects
non-target attacks might have had on pentatomid populations.
Direct comparisons can be drawn between the two biocontrol programmes to inform the
assessment of the present application. Both BMSB and N. viridula feed on a range of plants
that are found in horticultural and agricultural systems and modified habitats, as well as natural
habitats. The two Trissolcus agents demonstrate similar behaviour patterns and similar host
preferences confirming the oligophagous nature of both species observed in quarantine host
testing.

Impact pathway assessment
The ultimate adverse effects that releases of T. japonicus might have is the reduction in
populations of New Zealand’s native stink bugs or populations of non-native stink bugs that are
beneficial because they perform important roles in ecological or biocontrol systems (Figure 1).
For T. japonicus to have these effects, a BMSB incursion must occur first, followed by dispersal
of the parasitoid away from the incursion site. The ability of T. japonicus individuals to find other
host eggs to parasitise away from the release site would depend on their ability to disperse into
new neighbouring environments where they could come into contact with pentatomid bugs. The
sites of release of T. japonicus individuals may affect access to suitable hosts. However, it is
expected that a gravid female would disperse in search of a host to parasitise in habitats where
vegetation grows that support pentatomid populations. They may preferentially search out
pentatomids in woody shaded habitats as has been observed in the USA. They may also be
limited to locate pentatomids that are only found at lower elevations or limited by climatic
conditions. Climatic and altitude effects are considered below.
Given the oligophagous nature of T. japonicus and the potential to disperse and locate
alternative stink bug hosts, we should have an understanding of the value, role, habitat and
population dynamics of pentatomids in New Zealand.

The habitat, population, value and role of native and exotic stink bugs in New
Zealand
The principle sources of information regarding pentatomid stink bugs in New Zealand are
Manaaki Whenua – Landcare Research researcher Dr Marie-Claude Lariviere’s compendium
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of Cydnidae, Acanthosomatidae and Pentatomidae fauna of New Zealand (Lariviere 1995) and
the New Zealand Arthropod Factsheet Series13.
There are eight known species and two sub-species of Pentatomidae in New Zealand (Table
1).
Table 1: Summary of the Pentatomidae species that are known to be present in New Zealand
Species/Subspecies

13

Biodiversity and
biostatus

Habitat and
distribution

Value

Host plants

1.

Cermatulus
nasalis (Brown
soldier bug)

Widespread, a
native organism
that also occurs in
Australia, East
Timor.

Widespread
throughout both
main islands.
From sea level to
2000m (NI) and
1200m (SI).
Occurs on a
variety of native
bushes and trees
during summer
and lower
vegetation in
winter.

Economic value. A
predator of larvae
of a variety of pest
insects – potential
to reduce
populations of
eucalyptus
tortoise beetle,
tomato fruit worm
and Australian
bollworm, a pest
of cotton, lucerne
and other field
crops (De Clercq
2000).

Wide host range:
garden/park
plants, orchards,
plants in the
Myrtaceae family
(kānuka, mānuka),
Eucalyptus and
Pinus species.
Eggs found on
host leaves or bark
November to
February.

2.

Cermatulus
nasalis hudsoni
(Alpine brown
solider bug)

Found only in SI
mainly in disjunct
alpine locations.
An endemic
organism.

SI alpine to subalpine locations,
800 to >1900m.
Found on low
vegetation and
shrubs in
mountains to
subalpine
habitats, including
tussock, highaltitude podocarp
forests.

Conservation
value. This
subspecies occurs
only in the SI of
New Zealand. The
organism feeds on
butterfly and moth
larvae – potential
to have a
biocontrol role in
alpine habitats.

Collected on
Cassinia,
Chionochloa
(tussock grass),
Muehlenbeckia
and Olearia plants.
Eggs found on
host plants Nov to
Feb.

3.

Cermatulus
nasalis turbotti

Found only on
offshore islands,
Three Kings.
Endemic to New
Zealand.

It is known only
from a Three
Kings Island
population and not
much more details
are available.

Conservation
value. This
subspecies is only
found on offshore
islands. Feeds on
insects.

Found on kānuka
and mānuka.

4.

Oechalia
schellenbergii

Widespread in
New Zealand,

Widespread in NI
and SI, found from
sea level to lower
subalpine zones.

Economic value.
Feeds on a range
of pests, including
tomato fruit worm,

Wide variety of
host plants,
including
horticultural,

The Manaaki Whenua- Landcare Research and Plant & Food Research Factsheets:
http://nzacfactsheets.landcareresearch.co.nz/Index.html
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Species/Subspecies

Biodiversity and
biostatus

Habitat and
distribution

Value

Host plants

(Schellenberg’s
solidier bug)

Australia. A native
organism.

It occurs in
gardens and parks
as well as
unmodified
ecosystems.

Northern
armyworm, white
butterfly and
Eucalyptus
tortoise beetle.

shrubs, crops and
ornamental e.g.
Lupinus,
Brassicas, Rubus,
Solanum,
Eucalyptus and
orchard species.
Eggs found on
hosts between
December and
March.

5.

Monteithiella
humeralis
(Pittosporum
shield bug)

Widespread in
New Zealand and
Australia. It is
considered exotic,
first detected in
1950.

Widespread in NI
and SI, from sea
level to 900m.
Shows close
associations with
plants in the
Pittosporum
genus.

Not recorded as
having economical
value. Considered
to be a minor pest
of Pittosporum
plants. Not
recorded on any
crop or tree of
economic
importance.

Recorded on
Pittosporum (e.g.
karo, lemonwood,
kihihi), Coprosma,
Myrsine,
Nothofagus spp.
Eggs were
recorded on leaf
surfaces in
February to April.

6.

Hypsithocus
hudsonae
(Alpine shield
bug)

In restricted
disjunct SI alpine
areas. Endemic.
Only five
populations in
Otago ranges are
known, little is
known about its
biology.

Found in central
and western
Otago alpine
regions, 1200 to
1700m.

Conservation
value.

Little known about
its host plants
collected from
Hebe in a
Chionochloa
(tussock)
grassland. They
are ground
dwelling and may
be associated with
cushion plants.

7.

Dictyotus
caenosus
(Brown shield
bug)

Widespread in
New Zealand,
Australia and New
Caledonia. An
exotic species –
not clear when
first arrived.

Found in NI and
SI, coastal to
1900m. Favours
low herbage and
grasses in
general, in
roadside habitats,
edge of cultivated
fields and
paddocks.

Reported to be a
pest species and
annoyance to
berry pickers.

Feeds on
boysenberries,
Lucerne, plantain,
tussocks, grains –
seeds of crop
species.

8.

Glaucious
amyoti
(Australian
green shield
bug)

Widespread in
New Zealand,
Australia, East
Timor, Indonesia,
Palau and Papua
New Guinea.
Designated a
native organism.

Widespread in NI
and found in the
Nelson and
Marlborough
regions of the SI.
Found in lowland
to lower mountain
zones. It occurs
on a variety of

Designated native
however
described as not
threatened and
abundant locally.
Not observed to
pay attention to
fruit or fruit trees

Found on
Coprosma,
Pittosporum,
Avicennia
(mangrove), New
Zealand Passiflora
plants. Sometimes
predacious,
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Species/Subspecies

9.

Nezara viridula
(green
vegetable bug)

10. Cuspicona
simplex (green
potato bug)

Biodiversity and
biostatus

Habitat and
distribution

Value

Host plants

trees and shrubs,
in city gardens
and parks as well
as unmodified
habitats.

of economic
importance.

feeding on fly
larvae and slugs.

Widespread and
cosmopolitan,
exotic. Found in
New Zealand in
1940s.

Found throughout
the NI and in the
warmer regions of
the SI in coastal to
lower
mountainous
zones.

A significant pest
of almost any kind
of vegetable. Plant
damage has
declined over the
years and remains
sporadic.

Feeds on native
plants and is a
pest of vegetable,
arable, fruit and
not crops.

Widespread in
New Zealand and
Australia. Exotic,
believed to be
introduced from
Australia in the
1940s.

Widespread in Ni
and SI. Coastal
lowlands to lower
mountain zones.
Living on some
native and wild
exotic plants, and
found in vegetable
crops.

Minor pest of
vegetable crops.

Solanaceae
species (potatoes,
tomatoes, wild
tobacco) in crops,
gardens and parks
as well as weed
stands (Black
nightshade)

NI = North Island
SI = South Island
Pentatomid bugs in New Zealand can essentially be grouped into endemic species (or
subspecies) and non-endemic species. Endemic species or subspecies occur naturally in New
Zealand only and are not known to be present anywhere else. They are pentatomid numbers 2,
3, and 6 in Table 1. They share common characteristics such as their limited geographical
distribution, cryptic populations and restriction to native plant hosts.
The non-endemic stink bugs are either designated as native or exotic, meaning they are found
naturally in New Zealand and elsewhere (mostly in Australia in this part of the world, Oceania)
or they were self-introduced to New Zealand. The transition from being classified as an exotic
species to one that is native may depend on the time frames the species has been in New
Zealand and when a species can be regarded as naturalised in New Zealand. Pentatomid bugs
5, 9 and 10 in Table 1 are known to have arrived here in the 1940s to 1950s. They are
regarded as exotic stinkbugs in Dr Lariviere’s compendium (Lariviere 1995) and the Manaaki
Whenua and Plant & Food Research Factsheets. Other stinkbugs, notably 1, 4 and 8, are
designated as native presumably because they have a long history in New Zealand and, as a
result, could be considered to be naturalised in New Zealand. Stink bug 7 is thought to be
exotic although it is not clear when it first arrived in New Zealand.

Native stink bugs
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Of the three native stink bugs, egg masses from numbers 1 and 8 (Table 1) were highly
susceptible to T. japonicus parasitism in quarantine no-choice testing (Charles et al. 2018).
Stink bug 4, Oechalia schellenbergii, was significantly less parasitized compared to the target
BMSB and stink bugs 1 and 8. Both Cermatulus nasalis nasalis (number 1) and Oechalia
schellenbergii (#4) are beneficial insects (De Clercq 2000). They feed on a range of pest
insects of field and forestry crops. They have economic value as biocontrol agents. They are
found in cropping environments, in gardens and parks where suitable host plants are found –
their altitudinal range is described as sea level to subalpine regions, up to 2000m. Given the
two stinkbugs are widespread and abundant in New Zealand, their eggs, found on host
vegetation in the summer months, would be susceptible to parasitism by T. japonicus.
Glaucious amyoti (#8) is also widespread in New Zealand found on a variety of trees and
shrubs. It is a vegetarian bug but known to be predacious, feeding on some insects, such as
the pear and cherry slug (Martin 2010, revised 2018). It is not identified to be a beneficial insect
from a biocontrol perspective per se.
Stink bugs 1 and 4 have economic value to New Zealand as biocontrol agents. The eggs could
be parasitized by T. japonicus because the host plants that would attract BMSB and the two
non-targets exist in the same environment. The degree to which chemical cues and landscape
factors modulate searching and parasitizing behaviour of T. japonicus in natural or modified
environments is unclear unless field trial containment-type studies are carried out. Parasitism of
pentatomid eggs, other than BMSB eggs, by T. japonicus was observed in the USA and China
in the environment (section 95 to 102).
Therefore, parasitism by T. japonicus could adversely affect the biocontrol activity these
predacious pentatomids provide in cropping environments. There is no information in literature
demonstrating the effectiveness or degrees of parasitism these stink bugs have in the
environment.
DOC submitted to the EPA that these species are widespread for which New Zealand is just
part of a wider natural range.

Exotic stink bugs
The exotic stink bugs (# 5,7,9,10 in Table 1) are all widespread in New Zealand. None of these
are reported to have economic value. They are reported to be pest species of vegetable crops
and some native plants.

Endemic stink bugs
Stink bugs 2 and 6 are found in mainland New Zealand and could be vulnerable to T. japonicus
parasitism. Both Cermatulus nasalis hudsoni (2) and Hypsithocus hudsonae (6) are found only
in disjoint South Island regions from cool temperate to alpine regions. They are associated with
low vegetation, grasses and shrubs. Many of their host plants are native species. Little is
known about the host plants of H. hudsonae other than where specimens have been collected
from (Martin 2018a). H. hudsonae is suggested to be associated with low-growing, mat-forming
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plants as they are ground dwelling, not the natural range of where BMSB feeds in tree
canopies. The endemic bugs are not associated with plants of economic value. BMSB is not
known to use the known host plants of C. nasalis hudsoni or H. hudsonae shown in Table 1.
Both endemic stink bugs have conservation value. They are only found in New Zealand and in
the case of H. hudsonae (6) from five populations in the central and western Otago ranges. In
addition, C. nasalis hudsoni (2) is known to feed on lepidopteran larvae. It may have a
biocontrol role in cool temperate to alpine environments.
Egg masses of C. nasalis hudsoni was shown to be susceptible to parasitism in quarantine
testing albeit at significantly lower levels compared to the target BMSB or exotic and native
pentatomids (Charles et al. 2018). The other endemic stink bug was considered to be a
physiological host to T. japonicus since testing was not completed on H. hudsonae.
DOC submitted that T. japonicus parasitized fewer egg masses of the two endemic subspecies
of C. nasalis. DOC considers that this coupled with the high-altitude and offshore island
habitats of the two subspecies, creating geographic buffers, make the risks to the taxa
acceptable.
DOC is very concerned that no information exists on the susceptibility of H. hudsonae to T.
japonicus. The organism is naturally restricted to mountain areas of inland Otago and very
uncommon in that area. DOC noted their appreciation of the efforts that were made to carry out
host testing by the applicant on this species. They understand the tests have failed due to
limited information available on this organism. DOC identifies steps to mitigate any potential
effects of T. japonicus on H. hudsonae. These steps are outlined below.

Climatic conditions: effects on habitats for native and endemic stink bugs and
BMSB
Climate modelling shows that conditions in most of the North Island range between marginal
and high for T. japonicus populations to persist (Avila & Charles 2018). In the South Island,
conditions are mostly unsuitable to marginally suitable.
The parasitoid is known to be cold tolerant as it has been able to successfully overwinter in
parts of the USA (Nystrom Santacruz et al. 2017). It is known to be less sensitive to
temperature extremes than BMSB and could thus migrate into areas where BMSB is present
and beyond. T. japonicus could have a wider potential distribution than BMSB should it arrive
and establish in the South Island (Avila & Charles 2018). The exposure of C. nasalis hudsoni
(2) and H. hudsonae (6) to T. japonicus is curbed by the climatically unsuitable regions in subalpine areas in Central Otago, however, if the parasitoid successfully migrates into cool
temperate to subalpine environments and locates suitable egg masses to parasitise it could
establish populations in these regions. It is expected that population survival will depend on
appropriate microclimate or specific overwintering habitats (Nystrom Santacruz et al. 2017). A
number of locations in the Otago ranges are estimated to be climatically unsuitable because
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the annual heat sum measured in degree days is not sufficient to allow development of T.
japonicus through a single generation (Avila & Charles 2018).
It is expected that T. japonicus may establish populations where BMSB invades since it is its
preferred host. BMSB would generally remain in lowland to low sub-alpine regions where the
majority of cropping environments are and where suitable woody plant hosts exist. There may
be an overlap in regions where endemic pentatomids and BMSB occur that are climatically
suitable for both.
The two endemic pentatomids can be found in South Island cool temperate to alpine regions
that are disjointed and large in scale in association with host plants that are not known to host
BMSB. The exotic Dictyotus caenosus (#7 in Table 1) is the only pentatomid that is known to
use tussock grasses as a host and may provide a suitable host for T. japonicus, as was show
in host testing (Charles et al. 2018). It may thus be in low herbage and grass environments
where endemic and this exotic stink bug may come into contact with one another in cool
temperate to sub-alpine areas.

Conclusions on the risk T. japonicus could pose native and endemic stink
bugs
Our assessment of adverse effects to the environment is guided by an impact pathway and the
end results which could eventuate from the conditional release of T. japonicus (Figure 1).
Effects on Māori are considered separately.
Any risk to native and endemic stink bugs depends on an incursion event. BMSB would need to
breach New Zealand’s border biosecurity system and trigger an incursion response. If there is
no incursion there is no risk to pentatomids in New Zealand since T. japonicus would not be
released.
Trissolcus japonicus could adversely affect biological control if it has population-level effects on
beneficial pentatomids. There is a significant chance that the two native pentatomids with
biocontrol roles could be parasitized by T. japonicus. We considered the various factors that
are at play to promote or mitigate adverse effects. C. nasalis nasalis and O. schellenbergii are
common pentatomids. Of the two, parasitism rates of O. schellenbergii eggs were significantly
lower in no-choice tests. We expect that where the parasitoid is given a choice between BMSB
and O. schellenbergii eggs it would prefer BMSB, and any non-target attacks would be
incidental. Parasitism of C. nasalis nasalis eggs were almost as high as BMSB in the testing. It
is not known whether the parasitoid would prefer BMSB above this native stink bug, but we
expect that any attempt at parasitizing its eggs would come at a cost to the stink bug and could
possibly affect its biocontrol functions locally. It is a generalist stink bug that feeds on a wide
range of insects. Farmers and crop growers may experience a surge in pest populations as a
result of T. japonicus parasitizing C. nasalis nasalis. However, we consider that the potential
risk BMSB would pose cropping, taonga and ornamental plants outweighs the risks of nontarget attacks on the beneficial native stink bug.

32

EPA advice for application APP203336

The risks to endemic stink bugs is mitigated by the limited overlap in biogeographic locations,
climatic suitability and comparatively low levels of parasitism that was shown in no-choice host
experiments on C. nasalis hudsoni egg masses. The risk to these stink bugs and, accordingly,
native biodiversity relies on whether or not BMSB will migrate into common habitats and
whether or not T. japonicus will follow BMSB into these environments. T. japonicus may also
migrate into their habitats because it may locate the eggs of other pentatomids it can
successfully parasitise whilst out searching for BMSB or other attractive hosts (as shown in
host testing). In the latter case, it may only be the exotic D. caenosus that attracts the
parasitoid to common habitats as it uses tussock grasses as a host and can survive in cool
temperate and sub-alpine environments. The other native and exotic pentatomids do not use
the type of plant hosts the two endemics use or do not live at higher altitudes. That eliminates
the possibility that there is significant geographic overlap. Further, the environments the two
endemic pentatomids inhabit are large and disjunct which creates refuges to protect them from
T. japonicus.
Researchers agree that the intensity and length of geographic coevolution with BMSB are likely
to affect the response of any species to semiochemicals that emit from egg masses and adults
in the environment (Martorana et al. 2017; Morrison et al. 2018). That suggests that T.
japonicus has a natural propensity to react to BMSB eggs since it has co-evolved with its host
for a significant period of time in its native range.
Whilst there are no empirical data available in literature to support observational and anecdotal
evidence, T. basalis has not shown to have had significant adverse effects on populations of
native or beneficial stink bugs here in New Zealand or elsewhere where it was introduced to
control N. viridula. It is likely that T. japonicus will behave similarly in New Zealand, if approved
for release, since its behaviours in the environment will be moderated by landscape factors,
chemical cues, climatic conditions and stink bug-host plant interactions.
We found that there would not be significant adverse effects from the use of T. japonicus to
eradicate BMSB to populations on beneficial stinkbugs. We concluded that any effects would
be negligible. We further concluded that any effects on endemic stink bug populations would be
low. Any attacks on endemic pentatomid eggs would be incidental and, as a result, not affect
their populations significantly.

Indirect adverse effects on the environment
There could be adverse effects on native parasitoids from the conditional release of T.
japonicus. Native Trissolcus wasps could cross-breed with T. japonicus putting New Zealand’s
inherent genetic diversity at risk. General or specific hyperparasitoids may attack T. japonicus
and, if large populations of the BCA are released or become established, could cause elevated
pressures on native and beneficial parasitoid populations. Finally, beneficial or native wasps
that parasitizes pentatomids could compete with T. japonicus for eggs of their hosts.
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Native and beneficial Trissolcus wasps in New Zealand
There are 21 known genera of wasps in the Scelionidae family in New Zealand (Berry 2007).
This is the same family to which T. japonicus belongs. A number of the genera contains
undescribed species and there are at least seven endemic scelionid wasps identified in the
Manaaki Whenua – Landcare Research Checklist of New Zealand Hymenoptera. There are
three Trissolcus parasitoids in New Zealand: T. oenone, T. maori and T. basalis.
Trissolcus oenone is a native stink bug egg parasitoid. It is found in New Zealand and Australia
and parasitizes eggs of native and exotic pentatomid stink bugs. It is found in parks, gardens
and native habitats. No hyperparasitoids are known but adult wasps are probably caught by
spiders, predatory insects and birds (Martin 2018b).
Trissolcus maori is endemic to New Zealand. It is a known parasitoid of the eggs of the forest
shield bug, linear sedge shield bug and obscure shield bug, Oncacontias vittatus,
Rhopalimorpha lineolaris and Rhopalimorpha obscura, which are not pentatomid stink bugs
and thus won’t be susceptible to parasitism by T. japonicus. The three shield bugs feed on
sedges, trees with small seeds and some grasses (Martin 2016, revised 2017, 2017). There is
little other information publicly available on the preferred habitats of this species or prevalence
of hyperparasitoids that attacks it. We assume it would be found in habitats where the shield
bugs forage for food and would be prey to birds and predatory insects. There is also no
available data on the population levels of T. maori. Its host shield bugs are widespread and
commonly found in environments where their plant hosts grow in New Zealand. As a result, we
believe that T. maori would be widely found in these habitats.
Trissolcus basalis was released in 1949 to control the green vegetable stink bug, N. viridula,
which feeds on vegetable, arable, fruit and nut crops. It is found in areas of New Zealand that
are suitable for the green vegetable stink bug (Martin 2018 ). No pathogens, hyperparasitoids
or predators of T. basalis are known, however, adults are probably caught by predatory insects,
spiders and birds.
We consider that T. japonicus could encounter other Trissolcus wasps in the environments
where it may establish populations and cross-breed with individuals. The impact of this on
population abundance and dynamics of the three Trissolcus parasitoids cannot be precisely
pre-determined. A field study of their life table and interactions between existing species in New
Zealand across geographic scales would need to be undertaken to improve our understanding
of the nature of exchanges between these wasps.
The introduction of T. basalis to New Zealand 70 years ago has not had any known adverse
effects on populations through cross-breeding with native or endemic Trissolcus species. In the
absence of investigation it is difficult to conclude that cross-breeding is a phenomenon that
occurs naturally between compatible species in the environment. The effects of this on the
genetic purity of a species at this level of taxonomic classification may change the inherent
genetic characteristics of an organism, including where two native species hybridise.
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The introduction of T. japonicus could lead to elevated populations of hyperparasitoids or
predators that, in turn, may affect endemic, native or beneficial exotic parasitoids. There are no
known Trissolcus-specific hyperparasites in New Zealand. The release of large numbers of T.
japonicus in response to a BMSB incursion could lead to elevated numbers of predator insects,
spiders or birds foraging for prey. This is likely to be transient and will not result in persistent
pressures on populations of other parasitoids that may be found in that area. If T. japonicus
establishes self-sustaining populations and it operates as a classical biocontrol agent (instead
of inundative control), effects would be mitigated by populations reaching equilibrium.
Finally, T. japonicus will hunt for BMSB eggs, its preferred host. Where it encounters eggs of
other pentatomids and successfully parasitizes eggs it may reduce the availability of eggs for
other Trissolcus wasps to parasitise. Thus it could disturb existing parasitoid-stink bug food
web interactions. We consider that it may only occur in respect of T. oenone, a known
parasitoid of native and exotic pentatomids. Trissolcus oenone parasitizes several stink bugs
and therefore is not dependent on a single source of eggs for its survival. Trissolcus japonicus
is not expected to interfere with the T. basalis-N. viridula system as it does not parasitise N.
viridula eggs (Charles et al. 2018).

Conclusions on the indirect adverse effect from the conditional release of T.
japonicus
We consider that although there may be indirect adverse effects on the environment we
assessed those effects to be negligible.

Our conclusions on the assessment of the benefits and
risks of T. japonicus against the criteria in section 38C of
the HSNO Act
We assessed the benefits to the market economy as significant. We assessed the benefits to
the environment as low and benefits to people and communities as low to medium.
We assessed the adverse effects to beneficial native pentatomids to be negligible and
assessed effects on endemic stink bugs as low. We found any indirect adverse effects on the
environment to be negligible.
We took into consideration the effects of T. japonicus and any inseparable organism in our
benefit and risk assessment.
We consider that T. japonicus could establish self-sustaining populations if sufficient numbers
survived post release in an eradication response. If BMSB is successfully eradicated, T.
japonicus females would need to locate egg masses of alternative pentatomid hosts and be
able to successfully parasitise the eggs and produce fit offspring. If BMSB populations are not
eradicated, T. japonicus could self-establish on the eggs of BMSB individuals that migrate
away locating suitable host plants to oviposit on.
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Trissolcus japonicus would establish an undesirable self-sustaining population if it is shown to
parasitise eggs of two endemic pentatomids. The endemic pentatomids live in the alpine to
sub-alpine mountains of Otago. We note that it would be difficult to eradicate T. japonicus if it
shown to attack the eggs of the endemic stink bugs. This would require the application of
insecticides in these natural habitats to kill the parasitoid and could cause collateral damage to
insect fauna. Population densities of T. japonicus may also be diffuse in sub-alpine areas
complicating a spray regime against the BCA. The degree of ‘undesirability’ of any population
of T. japonicus that may establish in Otago’s sub-alpine regions where populations of the
endemic pentatomids live would also play a role in determining what the effects on populations
are.
The proposed controls (see below) would mitigate the risk of an undesirable population of T.
japonicus establishing. The controls impose an obligation on the approval holder to only
release the BCA when a BMSB incursion is detected in New Zealand. Thus, whilst BMSB is
intercepted at the border there is no need for a release of the BCA. Further, the approval can
only be used by MPI, MPI’s agents or organisations of the BMSB Operational Agreement to
eradicate a BMSB population in the environment. This restricts the wider use and further
releases of T. japonicus by private individuals or organisations that do not have knowledge
about the use of the BCA in a response reducing the indiscriminate use of the organism. Any
release with no controls of T. japonicus would need to be applied for to the EPA. In that
process, a risk and benefit assessment would be undertaken on the wide use of the BCA
unconstrained by controls.
We concluded that, after taking the matters in section 38C(2) of the Act into account, the
beneficial effects of T. japonicus outweigh the adverse effects.

An assessment of the application against the Minimum
Standards
We assessed the application to release T. japonicus as a tool in an eradication response (i.e.
conditional release) against the minimum standards in section 36 of the HSNO Act.
Section 38C(1)(a) of the Act stipulates that we need to take into consideration the following
matters when assessing whether or not the organism is likely to meet the minimum standards:


The controls that will be imposed, and



Whether the controls are likely to be effective in meeting the objective of the controls,
and



The ease with which the organism could be recovered or eradicated if it formed a selfsustaining population.

We are proposing a set of controls to align the release of T. japonicus with an eradication
strategy. This is a draft set of controls that were shared with the applicant and MPI for their
feedback and consideration by the EPA Decision-making Committee.
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The objective of the controls is to allow the use of the wasp in an eradication response if a
BMSB incursion occurs. The controls further set out the requirements to review the controls in
the approval if BMSB establishes in New Zealand and allow for a widespread release of T.
japonicus upon application for a general release (with no controls).
We consider the controls are likely to be effective in meeting the objective of the controls.
Should a BMSB incursion occur and T. japonicus is released as part of an eradication
response, there is a possibility that the wasp could establish self-sustaining populations away
from an incursion location if they encounter pentatomids in the environment that were shown to
be hosts in the host range testing (Charles et al 2018). Any self-sustaining population of T.
japonicus would require application of insecticides in environments neighbouring a BMSB
incursion site and continuous monitoring of the eggs of pentatomids on host vegetation in order
to recover or eradicate organisms. Whilst this would be challenging and expensive to achieve,
it would be feasible given that the parasitoid would be released at a specific location(s) and
time point(s).

Could Trissolcus japonicus cause any significant displacement of any native
species within its natural habitat?
Trissolcus japonicus is oligophagous. It may parasitise the eggs of a defined taxa of true bugs,
the pentatomids or stink bugs that are relevant to New Zealand’s hemipteran fauna. In New
Zealand, pentatomid bugs are grouped in endemic species (or subspecies) and non-endemic
(native versus exotic) species (see Table 1).
The risk to endemic stink bugs from parasitism by T. japonicus is mitigated by the lack in
overlap in locations where populations of endemic pentatomids live and where T. japonicus is
expected to be released at a BMSB incursion site. If T. japonicus migrates away from a release
site and finds other suitable hosts to parasitise and complete life cycles on, the chances to
encounter endemic stink bugs increase. Endemic stink bugs are protected from exposure by
the climatic and altitudinal range they occupy and the creation of refuges in large disjunct
habitats they live in mediated by their preference for host vegetation.
Trissolcus japonicus is also expected to be attracted to BMSB as its primary host since they
have co-evolved in the native range.
Whilst encounters may occur, we concluded that it would be incidental and any encounters that
culminate in attacks on endemic stink bug eggs would not affect their populations significantly
where they live in their natural habitats.
With respect to the native pentatomids, they are widespread in New Zealand and their range
extends to Australia and other countries in Oceania (Table 1). The live in a range of habitats,
from parks, gardens to orchards and on native and introduced vegetation. As a consequence,
we do not expect the activity of T. japonicus would lead to significant displacement of these
pentatomids.
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The indirect effects on native or endemic pentatomids are considered in paragraphs 151 to
160. In summary, the effects from elevated pressures from larger hyperparasite or predator
populations were found to be transient and won’t result in persistent pressures on populations
of native parasitoids that are widespread and may be found in horticultural or modified habitats.
We concluded that T. japonicus would not cause significant displacement of any native species
within its natural habitat.

Could Trissolcus japonicus cause any significant deterioration of natural
habitats?
The parasitoid will be released in environments where a BMSB incursion occurred. We expect
that this is likely to be horticultural and other modified habitats such as gardens, parks or urban
areas in the vicinity of a port.
The elimination or reduction in BMSB numbers following an incursion due to the activity of T.
japonicus is not expected to lead to a deterioration of the modified horticulture cropping
environment, domestic gardens, public parks and so on. The effects that the introduction of a
new organism could have on unmodified natural environments are uncertain in the absence of
ecological study. There may be ripple effects that accompany the release of large numbers of
the wasp to populations of other stink bugs and food webs in the region where BMSB is
detected. These effects may be compounded by the application of agrichemicals as part of a
response. We consider that these effects would be contained to the incursion location and
surrounding environments.
Trissolcus japonicus is unlikely to exert significant effects outside of managed or modified
habitats where BMSB is likely to invade. We concluded that the wasp is not likely to cause any
significant deterioration of natural habitats.

Could Trissolcus japonicus cause any significant adverse effects on human
health and safety?
Trissolcus japonicus does not sting and is not known to cause any adverse effects on human
health and safety.

Could Trissolcus japonicus cause any significant adverse effects to New
Zealand’s inherent genetic diversity?
As discussed in paragraphs 151 to 160, the impact of this wasp on populations of Trissolcus
wasps cannot be accurately determined as there is limited information available on their
demography or population abundances. The introduction of T. basalis almost 70 years ago had
not had any visible adverse effects on populations of the native T. oenone or endemic T. maori
by cross-breeding with them. This suggests that a previous introduction has not caused known
or significant adverse effects.
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The habitats in which T. maori operate is moderated by environments where its hosts live. This
suggests that there will be refuges for T. maori away from the typical areas where BMSB and
T. japonicus would interact.
Trissolcus oenone is found in parks, gardens and native habitats and parasitizes the eggs of
native and exotic stink bugs. There is no information to suggest that this parasitoid is
endangered or limited in numbers.
We consider that T. japonicus is unlikely to cause any significant adverse effects to New
Zealand’s inherent genetic diversity.

Could Trissolcus japonicus cause disease, be parasitic or become a vector for
human, animal or plant disease?
We consider that there is no evidence that T. japonicus could cause disease, be parasitic or
become a vector for human, animal or plant disease, except where it is intended to parasitise
its host.

Conclusion on the minimum standards
We consider that T. japonicus meets the minimum standards in the HSNO Act.
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Relationship of Māori to the Environment
The potential effect of the Samurai wasp proposal on the relationship of Māori to the
environment has been assessed in accordance with sections 5(b), 6(d) and 8 of the Act. Under
these sections all persons exercising functions, powers, and duties under the Act shall:


recognise and provide for the maintenance and enhancement of people and
communities to provide for their cultural well-being, and



take into account the relationship of Māori and their culture and traditions with their
ancestral lands, water, taonga and the principles of The Treaty of Waitangi (Te Tiriti o
Waitangi).

Findings of the cultural risk assessment (CRA) for the Samurai wasp proposal in relation to the
above HSNO provisions are summarised below. A full CRA can be found in Appendix Four of
this report.
Based on the information provided, the benefits of the Samurai wasp proposal are likely to
outweigh its disbenefits. The potential risks to Māori interests would probably be acceptable but
significant uncertainties and information gaps remain, which should be resolved.
Section 5(b) – Recognise and provide for cultural well-being
Further information and evidence is required to determine whether this application is likely to put
the cultural well-being of Māori at risk or infringe on cultural beliefs and environmental
frameworks.
Section 6(d) – Take into account Māori relationship to the environment
The CRA for the Samurai wasp proposal considered potential risks and impacts on Māori
interests including the relationship of Māori to the environment, culturally significant species and
resources, and the tikanga (customary values and practices) associated with these taonga. The
CRA has identified concerns in relation to uncertainties about potential impacts on culturally
significant species and wider ecosystem effects. Concerns around these issues can be
addressed by obtaining with further information and evidence. These matters aside, the
application is not inconsistent with Māori cultural beliefs and environmental frameworks.
Section 8 – Take into account Treaty of Waitangi principles
For the EPA, as a Crown agency, this includes the duty to actively protect Māori interests, and
ensure that EPA decision making is informed by Māori perspectives. The CRA has assessed
cultural risk and identified how Māori interests will be protected.

Summary of the applicant’s engagement with Māori and submissions from
Māori
The applicant engaged with Māori via Te Tira Whakamātaki (the Māori Biosecurity Network),
the Māori Kiwifruit Growers Forum and EPA’s national Te Herenga network. A number of Māori
organisations have responded to communication documents that were sent out in pre-
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application consultation with the Māori Biosecurity Network (attached in confidential appendix 5
to the application). The comments reflect the concern the organisations have for a BMSB
incursion on horticulture crops but also taonga species. The comments also reflect concerns
regarding the impact T. japonicus might have on native organisms.
The EPA received three submissions from Māori: Arthur Flintoff (Nga Potiki Resource
Management Unit), Tiaki Hunia (Māori Kiwifruit Growers Inc.) and Gerry Te Kapa Coates
(Ngāi Tahu HSNO Komiti).
Mr Flintoff opposes the application because of concerns about the size of T. japonicus which
would make it difficult to manage should negative effects result from its introduction. There are
unknown effects about the introduction of the BCA and a precautionary approach should be
taken. Trissolcus japonicus should be considered once it has been established that BMSB is in
New Zealand.
The Māori Kiwifruit Growers Inc. support the application. Māori kiwifruit growers represent 10%
of the industry and are growing in numbers. The BMSB has the potential to impact on the
kiwifruit growing industry in particular on regional economic development. The pest could have
detrimental impact on smaller growing communities, such as Te Kaha in the Bay of Plenty.
These communities are thriving due to the employment created by kiwifruit in all parts of the
industry.
Gerry Te Kapa Coates submitted on behalf of the Ngāi Tahu HSNO Komiti. Ngāi Tahu holds
long-standing concerns over the introduction of exotic BCA unless the risks and benefits are
properly assessed. Ngāi Tahu also has major concerns about the use of broad-spectrum
insecticides which would be the alternative to biocontrol of BMSB. The incursion of BMSB
would be disastrous for the horticulture sector in which Māori have a strong economic interest.
The BMSB can also attach taonga species and impact mahinga kai. Ngāi Tahu supports the
application, however, they still need to be reassured that any concerns about possible
significant effects on native pentatomid species within their natural habitats have been tested
and assessed. Mr Coates noted that little information is supplied about the supply chain and
distribution of the BCA in the application. He requests the applicant provide details about the
logistics of the approach to ensure it has concrete chances of success. He also noted that
more research is needed to determine the effects on natural habitats, taonga species and the
environment.
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Proposed controls
The EPA is proposing the following controls to manage the use of T. japonicus:
1. Trissolcus japonicus (T. japonicus) may only be released when a brown marmorated stink bug
(BMSB) incursion is detected and only at the location of the incursion. If BMSB establishes in
New Zealand during the period of the approval, this control may be reviewed. The potential
consequence of such a review is that this control may be amended to allow for a more
widespread but still conditional release of T. japonicus in New Zealand.
2. If BMSB is eliminated from the location of an incursion following release of T. japonicus no
further releases of T. japonicus are allowed at that location unless there is a new incursion at
that location.
3. The approval to release T. japonicus expires after 10 years from the date the approval is
granted. This control may be reviewed in two circumstances. First, this control may be
reviewed in the last year of the approval. The potential consequence of such a review is that
this control may be amended to extend the expiry date. Second, if BMSB establishes in New
Zealand during the period of the approval, and the conditional release approval user or
another applicant applies for a full release approval for T. japonicus, this control may be
reviewed. The potential consequence of such a review is that this control may be amended to
bring the expiry date forward, so that the full release approval can take effect earlier.
4. The approval can only be used by the approval user.
5. An approval user must notify the EPA of the release of T. japonicus as soon as reasonably
practicable following release at the following email address: neworganisms@epa.govt.nz.
Definitions
Terms used in the controls have the same meaning as in the Act, or regulations made under the Act.
In addition, the following definitions apply:
Term

Definition

approval user

MPI, MPI’s appointed agents and signatory organisations of the BMSB Operational
Agreement

containment
facility

a place approved in accordance with section 39 of the Biosecurity Act for holding
organisms that should not, whether for the time being or ever, become established in
New Zealand

establishes

perpetuation, for the foreseeable future, within an area after entry

incursion

BMSB has been detected outside a containment facility or transitional facility in New
Zealand

MPI

Ministry for Primary Industries

transitional
facility

(a) any place approved as a transitional facility in accordance with section 39 of the
Biosecurity Act for the purpose of inspection, storage, treatment, quarantine, holding,
or destruction of uncleared goods; or (b) a part of a port to be a transitional facility in
accordance with section 39 of the Biosecurity Act
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BMSB
Operational
Agreement

agreement dated 13 July 2017 establishing the BMSB Council under a Government
Industry Agreement to oversight achievement of readiness and response activities,
how decisions will be made and how activities will be funded for the management of
BMSB in New Zealand.

The Department of Conservation, Environment and Conservation Organisations of New
Zealand Inc. and Dr Imogen Bassett (submissions #127121, 127147 and 127154; Table 1)
requested to the applicant and the EPA to consider a mitigation package or controls on an
approval to mitigate the risks to endemic organisms from the use of T. japonicus. This includes
monitoring and reporting programmes, field research to establish life cycle and biology of the
endemic H. hudsonae shield bug and development of an insurance populations of the endemic
bug in captivity.
The EPA evaluated the risks to the endemic stink bug populations in its assessment of the
application. The EPA has also provided the applicant with all submissions as well as the draft
controls allowing them to prepare a written response for consideration by the Decision-making
Committee.
The EPA considers that there are no additional controls required to manage the use of T.
japonicus. However, any additional controls could be discretionary and agreed to by the
applicant to moderate adverse effects (if any) of the BCA once it is released in an eradication
response against a BMSB incursion.

Recommendation
Our assessment has found that the benefits of conditionally releasing T. japonicus outweigh
any identified risks or costs. We also found that T. japonicus meets the minimum standards set
out in section 36 of the HSNO Act. We therefore recommend that the Decision-making
Committee approves the application and grants a conditional release approval with controls.
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Appendix 1: Summary of Submissions
#

Submitter

Support/Oppose

Summary of submission

126976

Lesley Mochan, Toi

Support

The economy relies on the primary industries

Ohomai Institute of

and we rely totally on horticulture produce. T.

Technology

japonicus has been shown to be an effective
control agent and its use with reduce the
amount of pesticides that would be used if a
BMSB incursion occurs.

126981

James Trerelyan &

Support

Kiwifruit growers concerned with the ever
increasing pressure on New Zealand’s borders

Vicki Long

from BMSB. They have heard of the journey of
orchardists in the USA and Europe regarding
dealing with BMSB and the resulting
devastation to their orchards and crops. T,
japonicus offers a ray of hope in dealing with
BMSB.
127020

Pete Bennie, Leaning

Support

Rock Cherries Ltd.
127021

PM Bennie

Support

Limited products available to kill BMSB.

127025

Alister Hawkey,

Support

BMSB has the potential to impact livelihood

Hawkey Family Trust

with increased crop losses, aesthetic damage

Orchards

to fruit, increased management costs, a need to
increase insecticides use and consequent
personal health risk. There will also be a
change in lifestyle as their house is on the
orchard which is likely to be infested by BMSB.
A natural enemy is the best defence against
BMSB control and nature will find its balance.

127042

Malcolm Pook,

Support

Growing speciality tomatoes for the domestic

Pomoana Gardens

market in a 4000 m2 greenhouse. BMSB has

Ltd.

potential to impact on my livelihood, business
and the tomato industry in the same way as
overseas where growers have experiences crop
losses, aesthetic damage to fruit, increased
management costs and a need to increase the
use of insecticides using chemicals not
normally used. BMSB can impact lifestyle,
family, home and garden. T. japonicus will be
useful to control BMSB in comparison to other
tools because of the way it attacks BMSB and
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therefore reduces the need for insecticides,
trapping or exclusion netting as used overseas.
127043

Shane Grayling, Bay

Support

BoPRC believes BMSB to be one of the biggest

of Plenty Regional

biosecurity threats to our region’s economy,

Council (BoPRC)

social wellbeing and natural ecosystems.
BoPRC supports national pest management
initiatives led by the Crown or other agencies in
coordinated pest management programmes. In
the absence of non-chemical control tools they
consider it imperative that the Crown has the
ability to act quickly on any new BMSB
incursions into New Zealand by introducing T.
japonicus as a BCA. It will offer long-term
natural control as a socially acceptable
essential control tool.

127045

Julian Coakley,

Support

Mahana Estates Ltd.

Organic grape grower and winemaker. The
impact on their business could be enormous as
they are unable to use any effective insecticides
and maintain organic status. Biocontrol is the
only effective response to an incursion of
BMSB.
BMSB has the potential to impact on lifestyle
and family as our business would no longer be
viable. Mahana Estates employs more than 5
full time equivalent employees as well as many
(up to 20) casual employees over a season.
BMSB could impact on social, cultural and
environmental values. BMSB fees on valued
amenity and native plants which surround their
vineyards, winery and cellar door and add value
to wellness and business environments.

127046

Juan Rosales,

Support

Summerfruit collectively describes cherries,

Summerfruit New

apricots, peaches, nectarines and plums.

Zealand Inc.

Cherries are the most important summerfruit
crop by value. Main growing areas are Hawke’s
Bay and Central Otago. Hawke’s Bay has seen
a rapid expansion of pre-Christmas cherry
production with this doubling to 155 tonnes in
the last 5 years. Cherries and apricots
produced in Central Otago account for bulk of
exports. Cherries are predominantly exported to
Asian countries. Australia is the main imported
for apricots. The majority of nectarines,
peaches and plums produces in New Zealand
are consumed on the domestic market. The
total value of summerfruit sales in the domestic
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and export market over the 2017-18 season
was $127 million.
BMSB is a voracious insect that damages fruit,
vegetables and ornamental crops, feeding on
pitfruit, summerfruit, berries and so on. In fruit
its feeding creates cork-like dead spots that can
become sunken and render fruit unmarketable.
Summerfruit New Zealand considers T.
japonicus would be an excellent complement to
other control methods, reducing reliance on
control methods that are less sustainable and
could increase production costs significantly.
127047

Kyle Howie, Valea

Support

Verde Orchard

Owner of a 4.5 ha kiwifruit orchard. BMSB has
the potential to put a 1.6 billion dollar kiwifruit
industry at risk. T. japonicus will be a useful
BMSB control tool in comparison to other tools.
The submitter also considers that the BCA
would have no impact on native wildlife.

127048

Don McKenzie,

Support

Northland has been shown to be highly suitable

Northland Regional

for the BMSB by climate matching models. Its

Council

proximity to Auckland and abundance of wild
hosts, including loquat and privet, will facilitate
rapid spread of BMSB.
BMSB has a wide range of hosts that are
important to the Northland economy, including
avocado, citrus, persimmon, kiwifruit, Pinus sp.
white clover and wheat. Domestic and smaller
scale fruit and vegetable production could be
affected by establishment of the BMSB. Many
amenity trees will also be attacked by BMSB.

127049

Jono Underwood,

Support

Marlborough has grape growing and

Marlborough District

winemaking industries contributing to the

Council

economy in the region. A total of 9.3% of jobs
fall within the grape growing or wine and other
alcoholic beverage manufacturing categories.
The wider impact on this industry and
supporting services would be significant from
BMSB. Overseas, considerable infestations
have been recorded inside homes during
winter. The societal benefits alone from
biocontrol increases with little, if any, additional
costs.
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T. japonicus will be a useful tool to effectively
operate 24/7 and doing so in a very specific
manner.
127050

Adrian and Bev

Support

Verkuylen

Retired kiwifruit growers. They will experience
crop losses from BMSB. Kiwifruit is their main
income source.

127051

Mauro Negri,

Support

Riversun Nursery Ltd

Riversun Nursery is a supplier of certified
grafted grapevines, as well as provider of high
health avocado, kiwifruit and persimmon, all
hosts to BMSB. The direct effects on operations
would be an emergency response to control
BMSB and minimise its spread, increasing
management costs and a need to increase
insecticides. Broad-spectrum insecticides are
the most effective, creating a dangerous impact
on biodiversity of micro-fauna and safety of
workers. Indirect impact of BMSB is a critical
loss in sales, as a consequence of the serious
hit on the national growers of grapes, avocado
and kiwifruit.

127052

Gordon Skipage

Support

New Zealand is heavily reliant on producing
quality produce and the resulting losses of a
BMSB incursion will be massive to individual
growers and the economy. The use of a BCA is
the best and safest tool New Zealand has in
managing the pest.

127053

Venise Comfort, New

Support

The FOA agrees with analysis that keeping the

Zealand Forest

pest out is a significant challenge for the

Owners Association

biosecurity system. FOA agrees with evidence

(FOA)

that asserts that BMSB would establish in New
Zealand as it is extremely difficult to detect,
delimit and control even a small population in a
timely manner. BMSB has the potential to
impact on the New Zealand public with impacts
on backyard gardens, native flora and taonga
species expected. FOA understands that the
risk of T. japonicus parasitizing native
pentatomids is low due to differing habitats.

127055

Richard Mark Hudson

Support

BMSB poses a significant threat to the orchard
business and livelihood.

127056

Hugh Findlay, Cherry
Gold Orchards Ltd

Support

BMSB poses a significant threat to the business
and livelihood.
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127057

George Muir, Otara

Support

Orchard

Lessee of a 3.5 ha kiwifruit orchard. BMSB will
impact livelihood in the following ways: crop
losses, aesthetic damage to fruit and increase
in management costs. T. japonicus will be a
useful BMSB control tool in comparison to other
available tools.

127058

AJ & SN Muir

Support

Owner of a 40.5 ha kiwifruit orchard.

Support

T. japonicus is considered low risk with respect

Partnership
127059

Lynda Hawes, Kiwi
Culture Ltd.

to unintended consequences on other nontarget organisms. BMSB poses a significant
threat to the business.

127060

Anthony Pangbom,

Support

KEL Paengaroa

BMSB poses a significant threat to these
orchard businesses and livelihood.

Orchard Ltd, KEL
Rangiruru, Redcliffe
Orchard Limited
Partnership, Kiwiborn
Ltd, Ceres Kiwifruit
Management Ltd.
127062

Brett Wotton, Wotton

Support

Trust
127063

Duncan Park, T&G
Global

BMSB poses a significant threat to the business
and livelihood.

Support

T&G Global is a vertically integrated operator
with 900 ha of apple orchards plus contracted
growers making up 6.9 m cartons of export fruit;
50 ha of glass house tomatoes; blueberry,
kiwifruit and citrus production. T&G relies on
some 80 export markets.
Feeding by BMSB is known to abort fruitlet
development ranging from 20-90% loss
significantly reducing returns to our growing
community in year of impact and following year
with development of biannual cropping. The
financial loss across the $1 billion (2022 target)
apple industry would be significant.
Wounds created by BMSB damage are a
source of secondary infections.
In 1996, integrated fruit production was
introduced to the apple business with 100%
adoption by 1999. Integrated fruit production
works on lifecycle modelling. Experience in the
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USA with BMSB has shown that high doses of
broad-spectrum insecticides are being used on
BMSB control. T&G Global would have
significant pushback from European customers
from the use of broad-spectrum insecticides.
Broad-spectrum insecticides will kill beneficial
insects. Exclusion netting needs to be open
over flowering for bees to orientate and this
would allow BMSB access to orchards. T.
japonicus will be a useful tool to control BMSB
as it actively seeks out BMSB eggs with a high
kill rate.
127064

Duncan Mathers,

Support

Sarita Orchard Ltd.

Fruit growers specialising in cherry production
for export. BMSB has the potential to impact on
business by crop losses, damage to fruit,
management costs, increase in insecticide use
and increased labour costs. T. japonicus will be
a useful BMSB control tool in comparison to the
other available tools.

127065

Abbey Bernie,

Support

Matahui Avocado
Resort Spa
127066

Arthur Flintoff, Nga

Oppose

Concerns about the size of T. japonicus would

Potiki Resource

make it difficult to manage should negative

Management Unit

impacts result from its introduction. There are
unknowns about the impacts of the introduction
of T. japonicus that might occur and a
precautionary approach should be employed.
The wasp can multiply up to 10 generations per
year whereas BMSB only has two generations
a year. The introduction will result in an
increase in minute wasps that have the
potential to carry myrtle rust and other diseases
that can threaten our vegetation.
T. japonicus should be considered once it has
been established that BMSB is in New Zealand
and that the decision should include Māori as
kaitiaki being at the table.

127067

Dr Edwin Massey,

Support

A key goal of the wine industry is to become a

New Zealand

$2 billion export industry by 2020. Biosecurity is

Winegrowers (NZW)

fundamental to the long-term sustainability of
the New Zealand wine industry and the 2020
goal. NZW has developed its own biosecurity
strategy to protect members. NZW joined the
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Government Industry Agreement for Biosecurity
Readiness and Response in May 2017 to
partner with the Crown in post-border
biosecurity decision making.
It is highly likely that there will be an incursion
of BMSB into New Zealand in the next few high
risk seasons. In October 2017, NZW visited
Santiago, the site of the recent BMSB incursion,
as part of a delegation to test the effectiveness
of the latest lure technology. The lure combines
a pheromone attractant and sticky trap. The
lure is effect at attracting BMSB to near the
source of the pheromone but is not effective as
an “attract and kill” technology. The trap is
excellent as a surveillance tool to test presence
or absence of BMSB but not to control the pest.
127068

Roelf Schreuder, NZ

Support

Gourmet Ltd.

NZ Gourmet is a main grower of blueberries,
capsicums and tomatoes. BMSB would have a
significant impact on the business. The
business wishes to market products with
minimal residues and prefer to control BMSB in
a natural way, therefore, wishes to have the
parasitoid available in case BMSB arrives in
New Zealand.

127069

Adam Franklin

Support

Represents a kiwifruit growing business. The
release of T. japonicus should BMSB breach
the border will be an absolute requirement for
the sustainability of the business. This is a great
pro-active example of how we should react
quickly to an event like this.

127070

Claude Pelosi, Pelosi

Support

Trust
127071

Mike Parker, Parker’s

BMSB poses a significant threat to my orchard
business.

Support

Gardens

Commercial vegetable and maize grower.
Supports a pro-active response to biosecurity.
T. japonicus will give growers a valuable tool to
help eradicate a BMSB incursion. The cost of
an uncontrolled BMSB incursion would be great
to the crops and a significant nuisance pest.

127072

Stu Hutchings,

Support

Kiwifruit is one of New Zealand’s leading

Kiwifruit Vine Health

horticultural crops. Annual exports are worth

(KVH)

over $1.6 billion and increasing.
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Interceptions of BMSB at the border have
steadily increased year on year. In the current
high-risk season (from Sept. 2017) there have
been over 280 interception events, totalling
over 2000 BMSB individuals. The number of
potential risk pathways and expanding
geographic range of this pest, including the
recent establishment in the Southern
Hemisphere, makes keeping the pest out a
significant challenge for the biosecurity system.
BMSB has never been eradicated, largely
because it is extremely challenging to detect,
delimit and control even small populations in a
timely manner. Current lures do not bring all
BMSB in an area into a trap and visual
inspection is ineffective. Insecticides are likely
to form a significant part of response efforts.
There are currently no agrichemical products
that can be used to control BMSB in kiwifruit
orchards and still allow us to maintain access to
our premium markets. Insecticides with greater
efficiency are broad spectrum and require high
doses and repeat applications. Such a spray
programme would not fit with New Zealand
regulations or that of our markets.
BMSB is considered to be the greatest
biosecurity threat to the New Zealand kiwifruit
industry because of the high likelihood of its
arrival and establishment within our borders.
BMSB is known to be one of the major pests of
kiwifruit in China and more recently in Northern
Italy where it has established. BMSB adults and
nymphs cause damage to kiwifruit by suckling
sap from leaves or juice from fruit, affecting fruit
quality and storage. All kiwifruit varieties are
believed to be susceptible and production
losses can reach 25-30% on more impacted
orchards.
KVH supports seeking pre-emptive approval to
release a natural enemy of BMSB, T. japonicus,
should it establish in New Zealand. It would be
a tool to help suppress BMSB populations, not
eradicate the species.
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127073

Vance Kerslake,

Support

Marlborough has 26,007 ha of producing

Marlborough

vineyard are and represents 79% of the total

Winegrowers

volume of grapes harvested in New Zealand in

Association Inc.

2017. Marlborough is the main driver of NZ’s
$1.67 billion export wine industry. BMSB has
the potential of causing significant economic
damage to the wine industry. BMSB has the
potential to impact both production (through
feeding in grapes) and to impact the quality of
processed red wine (through tainting the juice
with its foul smelling defensive volatiles).
Control options are very limited with the use of
broad-spectrum chemicals being one of the
only tool currently available. Currently, 98% of
New Zealand’s vineyard area is Sustainable
Winegrowing New Zealand (SWNZ) certified.
There are no insecticides that are effective at
controlling BMSB that are compliant with the
SWNZ spray schedule or meet the residue
requirements of key export markets. If there is
a BMSB incursion, T. japonicus would provide
growers with an alternative to increasing the
use of sprays.

127074

Jens Liesebach

Support

BMSB destroys fruit and becomes annoying as
seen overseas. Biological enemies work very
efficient.

127076

Nikki Johnson, New

Support

Kiwifruit is New Zealand’s largest horticulture

Zealand Kiwifruit

export with sales in 2016/17 of over $2 billion,

Growers Inc. (NZKGI)

representing the value of almost half of all
horticulture exports. Approximately 80% of New
Zealand’s kiwifruit crop is grown in the Bay of
Plenty, generating $1.97 billion in revenue
being generated for the region in 2015/16. The
industry provides significant employment to the
region, employing 10,762 FTE. NZKGI is very
concerned at the risk and subsequent economic
impact that BMSB poses to the kiwifruit industry
should it arrive. While it is important to do
everything possible to prevent introduction, it is
critical to develop management options. It is
equally critical to have management options
prepared so that they can be deployed
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immediately. The EPA approval of T. japonicus
is the best option.
127077

Mark White

Support

Support of all steps to minimise impact of
BMSB in New Zealand.

127080

James Trevelyan,

Support

This is a post-harvest facility that packs and

Trevelyan Pack and

cools approximately 16 million class 1 trays of

Cool Ltd.

kiwifruit for 250 kiwifruit growers and 500,000
trays of avocados for approx. 700 growers.
BMSB is likely to result in significant increases
in management costs and based on overseas
experience dramatic loss in production. BMSB
has the potential to impact the livelihood of
myself, my family and many staff that work in
the business. There are approx. 120 full time
employees and up to 1600 during kiwifruit
harvest. T. japonicus would be a useful tool for
BMSB control in comparison with other tools as
based on other countries experiences.

127081

John Bourke, Wainui

Support

Park Orchards Ltd.

The submitter has witnessed the devastation
that BMSB has created on orchards of kiwifruit
which he has visited in Italy in September 2017.
He views the danger of this pest as greater than
PSA.

127082

127113

Stephen Butler,

Support

TGL is a registered supplier/supply entity and

Trevelyan Growers

represents the 250 growers that pack the

Limited (TGL)

kiwifruit at Trevelyan’s Pack and Cool Ltd.

Phil Karaitiana,

Oppose

There is insufficient information on host testing

Gisborne District

carried out in New Zealand to fully support a

Council

release of T. japonicus. A recommendation was
made that the Gisborne District Council
supports the trials but would seek evidence of
safe trial outcomes before the release of any T.
japonicus to the Gisborne region.

127114

Mike Chapman,

Support

Horticulture New Zealand represents the

Horticulture New

interest of New Zealand’s 5,000 commercial

Zealand Inc.

fruit and vegetable growers. The industry is
valued at over $5.5 billion including $3.4 billion
in exports. The industry employs over 60,000
people. BMSB is horticultures most significant
biosecurity concern.
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Overseas, growers have experienced
significant losses due to BMSB feeding on fruit.
Losses include:


Early season feeding can cause
premature fruit drop. Some orchards in
the USA have experiences up to 90%
crop losses.



Late feeding causes deformed and
pitted fruit that is unsalable in high
value markets and in some cases only
suitable for processing.



Injury from BMSB can allow pathogens
to enter.



Injury that prevents fruit being
acceptable to export markets is
sometimes only visible following
storage, resulting in costs being
incurred for unmarketable produce.

Potential indirect impacts include:


Increased costs of production



Loss of export opportunities where
retailers require residues to be much
less than the maximum residue limit.



Incurring significant costs if product is
shipped offshore to export markets
and damage subsequently appears
resulting in loss to growers.



Overall, loss of New Zealand’s
reputation for high quality, low residue
produce.

BMSB has been highly distressing for growers
in countries such as the USA and Georgia due
to significant impact of the pest.
The most efficacious insecticides are broadspectrum (rather than stink bug specific). In the
USA, some growers have reported a four-fold
increase in insecticide applications.
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Chemical application alone is an undesirable
control method for the New Zealand sector:


New Zealand growers have worked
hard to reduce insecticide use over
time which has environmental benefits.



Consumers in New Zealand and
overseas expect very low agrichemical
residues.



Many growers have fostered
integrated pest management.

Horticulture New Zealand acknowledges that
T. japonicus alone will not control BMSB. It will
be an important complementary tool in an
eradication response or a long-term
management programme. Eradication of a
small BMSB population with chemical tools
alone is not considered likely. It is difficult to
accurately delimit with current traps and adult
BMSB tend to be present in high canopy of
trees. These factors mean it would be difficult to
ensure that all individuals receive a lethal dose
of insecticide.
The ability of the wasp to find and destroy eggs
of BMSB that have escaped chemical treatment
increases the change of eradication success.
This submission is supported by, amongst
others:


Hawke’s Bay Fruit Growers
Association Inc.



Katikati Fruit Growers Association



Nashi New Zealand



New Zealand Apples and Pears



New Zealand Passionfruit Growers
Association



Potatoes New Zealand



Vegetable New Zealand Inc.



Vegetable Research and Innovation
Board
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127115

Brad Siebert, New

Support

Waikato Fruit Growers Association

NZ Avocado represents and advocates for New
Zealand’s 1,800 avocado growers.

Zealand Avocado

Despite interventions across multiple pathways,
escalating BMSB populations overseas has
resulted in an increasing frequency of BMSB
interceptions at the border. There has been a
near 200% increase in interception events from
the previous season. BMSB propagule pressure
at the border is at an all-time high. BMSB is one
of the biggest, and most likely, biosecurity
threats facing New Zealand.
Broad-spectrum chemicals are the only control
tools currently available. Chemical sprays are
not effective in reducing highly motile BMSB
population in summer and during winter when
they take refuge. The benefits of having a
highly specific BCA to target BMSB populations
within New Zealand is substantial. T. japonicus
is globally recognised by experts as the most
effective method of reducing an established
BMSB population.
Market-driven integrated pest management
programmes are highly refined and take years
to develop. These are put at risk when an exotic
pest requires extraordinary agrichemical
management. Without long-term control
options, growers are often left with an
impossible decision between crop losses
through pest damage versus complete loss of
value through reduced market access or export
opportunities. The wasp will be an important
complementary tool in an eradication response
and long-term management programme.
127116

Wayne Gooch & Tilly

Support

van den Broek,
Gooch Family Trust
127117

Jeremy Laurenson,
Landfall Estate

Support

Growers of organic grapes and peonies. There
would be no defence against BMSB. The
prospects of hand picking could have doubtful
efficacy and the costs of this would reduce
profitability to only break even. They export
peonies around the world. There has been little
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work on BMSB’s effects on peony but one can
only imagine that the stink bug would be a
disaster. BMSB would have a very significant
impact on the viability of the business and
lifestyle. They appreciate the BSMB is not yet
in New Zealand but they are nervous that
attempts to stop its establishment may not be
successful. Making T. japonicus available now
before it is needed really makes sense.
127118

Trudi Webb, Central

Support

Fruit growing and exporting. BMSB has the

Otago Fruit Growers

potential to impact on business and livelihood in

Association Inc.

the following ways:


Need to use more insecticide



Significant crop loss



Reduced quality fruit



Loss of ultra-low chemical residue
status with European supermarkets



Reduced market access to countries
without BMSB



Destroys important garden trees and
ornamentals



They infest houses and garages, in
roof cavities and basements which will
require chemical treatment to remove
the pests.

T. japonicus will be a useful BMSB control tool
in comparison to other tools as it is a natural
predator that targets BMSB, it is non chemical
and has been found to be effective in other
countries.
127119

Ali Meade,

Support

Environment Southland recognises the high

Environment

biosecurity risk the BMSB poses to New

Southland

Zealand, including the Southland region. If
BMSB establishes there would be significant
economic, cultural and social impacts felt. The
current tools for controlling BMSB are limited.
Environment Southland support the application
in principle with the proviso that the risks to
native and endemic pentatomids are assessed
and mitigated as much as possible by the EPA.
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127120

David Courtney,

Support

Zespri International is a kiwifruit export

Zespri International

company representing Zespri kiwifruit growers

Ltd.

and shareholders. Zespri is very concerned
about the threat BMSB represents the industry.
Their offshore counterparts in Italy, Korea and
Japan have reported that BMSB is causing
between 20-30% fruit loss, which is an
estimated fruit loss cost of $40,000 to $50,000
per ha for Gold 3 and $11,000 to $16,000 per
ha of Hayward (2017 estimates). Further loss
through postharvest due to damage, rot,
repackaging and segregation would increase
the costs to approximately $56,000 per ha for
Gold 3 and $26,000 per ha for Hayward. Zespri
is concerned about the financial implications of
such fruit loss.
Zespri notes the lack of suitable control options
for BMSB which will maintain market access
and support this proactive application to have
the parasitoid available.
BMSB also has had significant effects in the
wider community in the USA. People’s quality of
life has been seriously impacted in areas where
heavy populations have established. Zespri
asks the EPA’s decision makers to understand
the wider social impact of BMSB.

127121

Rod Hitchmough,

Neither supports

DOC does not wish to oppose the approval of

Department of

nor opposes

this application. The BMSB presents a degree

Conservation (DOC)

of threat to biodiversity values and a significant
threat to visitor enjoyment. It is a very serious
threat to the horticulture industry and to lifestyle
values. Any tool to limit its spread and numbers
is welcome.
DOC raised concerns based on information in
host specificity testing done to-date that T.
japonicus is not entirely host specific to BMSB.
Most stink bugs in New Zealand are either
introduced pests themselves or widespread
species for which New Zealand is just part of a
wider natural range. However, there is one
endemic species, Hypsithocus hudsonae, which
is quite loosely related to BMSB. This species is
also naturally restricted in distribution to
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mountains of inland Otago and very uncommon
even in that area.
DOC appreciates the efforts that have been
carried out on host testing of H. hudsonae.
DOC understands that the tests have failed
because the natural food plants of this species
remain unknown and attempts to maintain a
health population in captivity to allow testing
were largely unsuccessful. Therefore, DOC is
very concerned that no information exists on
the susceptibility of this species to T. japonicus.
DOC requests from the applicant that:
1.

Attempts at host testing continues until
positive information is obtained
indicating that H. hudsonae is not at
risk from the effects of T. japonicus;
and/or

2.

DOC proposes a mitigation package is
negotiated between the applicant,
DOC and service providers to allow:


Field research to establish life
cycle and plant food
information for H. hudsonae



Development of captive
management techniques for
H. hudsonae



Establishment of a selfsustaining population of H.
hudsonae in captivity



Field research to determine
the impact of T. japonicus on
natural populations of H.
hudsonae if a release of T.
japonicus takes place.

There are also two named endemic subspecies
of one of the widespread species Cermatulus
nasalis. DOC notes that T. japonicus attacked
fewer egg rafts of this species even in nochoice situations. The two subspecies are
geographically buffered by high-altitude habitats
or by isolation on an island situated offshore.
DOC consider the risk to these taxa to be
acceptable.
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127122

John & Winda Fowler

Support

Concerned kiwifruit growers worried about the
consequences of the stink bug.

127123

Kathy & Dylan Barrett

Support

BMSB poses a significant threat to this orchard
business.

127137

David Darcy, Kiwifruit

Support

The Kiwifruit ISG comprise representatives from

Industry Supply

each post-harvest company as well as from

Group (ISG)

Kiwifruit Growers and Zespri. ISG is extremely
concerned about the threat BMSB poses the
kiwifruit industry. Our offshore counterparts In
Italy, Korea and Japan have reported that
BMSB is causing between 20-30% fruit loss.

127139

Marilou M.

Support

Hydroponics tomato production is used to train

Castaneda, Woodford

people who have mental ill health. The

Gardens, Waitemata

tomatoes are organically produced and sold on

District Health Board

site at Waitakere hospital and Warehouse
stalls.

127140

Gerry Te Kapa

Support

Ngāi Tahu holds longstanding concerns over

Coates, Ngāi Tahu

the introduction of new BCA unless the risks

HSNO Committee

and benefits are properly assessed. Ngāi Tahu
also has major concerns about the widespread
use of broad-spectrum agrichemicals which
would be the alternative to biocontrol of BMSB.
An incursion of BMSB would be disastrous for
the horticulture sector in which Māori have a
strong economic interest. The BMSB can also
attack taonga species and impact on mahinga
kai.
The results of the host range testing were of
particular interest to the Committee as well as
where BMSB might establish. The implications
of climate change are also important. They
noted that the applicant states that the BCA
might not co-exist with, and thus would be a
threat to, the endemic alpine pentatomids. This
assurance might become a reality when the
longer term implications of climate change are
taken into account.
Generally speaking, Ngāi Tahu encourages the
development of a “soft” approach to pest
management but this must be backed up by a
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convincing case for minimising effects and an
associated cost benefit analysis.
BMSB threatens an extensive range of New
Zealand’s commercial and amenity plants and
establishment here would almost certainly
result in significant social and economic
impacts. The goal of the application is to
increase New Zealand’s preparedness for this
biosecurity threat by providing tools that could
be used if interceptions result in the BMSB pest
establishing here.
Whilst Ngāi Tahu supports the application they
still need to be reassured that any concerns
about possible significant effects on native
pentatomids species within their natural
habitats have been tested and assessed.
They appreciate that the applicant engaged in
consultation with Māori.
Overseas experience indicate that management
of a BMSB incursion can require high dosage
applications of broad-spectrum insecticides.
This is not a tenable long term solution for New
Zealand which relies on agriculture and
horticulture.
The applicant provided little detail about how an
approval will enable sourcing an import
arrangements for the biocontrol agents to be
made in advance. The Committee requests
further details about the logistics of such a preemptive approach to ensure it has real chances
of success. They request additional details
regarding the supply chain and distribution of T.
japonicus
More research is needed about possible
significant effects on natural habitats, taonga
species and the environment, in particular
native pentatomid species.
127141

Gordon McPhail,

Support

The total crop area of all LeaderBrand

LeaderBrand Produce

operations is in excess of 3000 ha per annum.

Ltd.

Total employment by the LeaderBrand group is
approx. 550 FTEs of which 98% is outside
major metropolitan areas. Its fresh market and
pouch processing operations employs 50
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seasonal staff and 70 seasonal processing staff
over a 12 to 14 week season.
Crops grown by LeaderBrand are expected to
be significantly impacted by BMSB should it
establish in New Zealand include sweet corn,
wine grapes, seed maize and peas. BMSB is
also a pest of cucurbit and brassica crops.
LeaderBrand is a large produces of broccoli,
cabbage and squash but the impact of BMSB
on these crops is expected to be relatively
minor.
In its submission, LeaderBrand highlights the
impact BMSB could have on its sweet corn
business. In New Zealand, green vegetable bug
(GVB) for which an introduced parasitoid, T.
basalis, has long been established. The
scenario provides insights into the potential
impacts of BMSB which attacks sweet corn in
the same way as GVB does and in the absence
of a BCA is expected to cause higher levels of
damage. In sweetcorn, GVB insects attack the
immature kernels. The feeding punctures made
by the pest provide access for fungal and
bacterial infection but larger economic impact
arises because the punctured kernels become
discoloured. Recent experience in the USA has
shown that a population density of one BMSB
per ear of sweet corn resulted in a level of
kernel damage sufficient to cause significant
quality reduction, similar to the economic
damage threshold established to GVB in sweet
corn for processing in Gisborne.
LeaderBrand produces sweet corn, as raw
material for a frozen food processor in Gisborne
for processing into frozen kernels. Through a
combination of careful crop site selection, crop
monitoring and insecticide spraying, and
product sorting, it is possible to manage GVB
damage although it is borderline to achieve a
level economically sustainable for both grower
and processor. Occasionally, when there are
high GVB population levels there can still be
total crop losses where damage levels become
too high for processing to be economic. If
BMSB became established, it is likely that these
occurrences would increase dramatically and
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there would be increases in the costs of crop
monitoring, insecticide applications, crop losses
and process sorting costs for those crops that
were able to be processed. It was reported that
almost 100% of sweet corn ears in early to midseason plantings in Maryland in 2011 were
injured by BMSB.
LeaderBrand also grows and hand harvests
sweet corn for fresh market sales and for pouch
processing – finished product value $8 million.
GVB damage is much more serious in sweet
corn crops grown for the whole cob uses. This
would also be potentially for BMSB. In the case
of fresh market sales, corn is sold in the husk.
Damage to the husks is not readily detectable
by harvesting or grading staff and only
becomes evident when the consumer removes
the husk. Supermarket customers and their
consumers will tolerate up to two damaged
kernels per cob.
Pouch pack sweet corn is sold as whole cobs.
Much of the product is exported under a
customer-mandated reduced insecticide
programme which limits the number of
insecticide applications to be used and requires
testing of every planting. Meeting these
standard with increased bug pressure may
result in higher background levels of damage or
a shortening of the production season to the
extent that the pouch business is no longer
viable. LeaderBrand sees the introduction of T.
japonicus as one of a number of improvements
in crop cultural, agrichemical and biological
methods of control of BMSB.
127144

John Seymour,

Support

VNZI represents the interest of approx. 760

Vegetables New

growers farming 60 fresh vegetable crop

Zealand Inc. (VNZI)

varieties (other than potatoes, onions,
tomatoes, asparagus and buttercup squash)
with a farm gate value over $430 million per
annum. VNZI grower members have increased
the fresh vegetable sector sales value by over
70% in the past eight years as a contributor to
MPI strategy to double export value by 2025.
Evidence of significant crop losses in other
countries indicates that BMSB would affect a
wide range of VNZI crops. Damage levels and
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grower losses have been severe in some of
these crops in areas where BMSB has arrived
with no natural enemies. In many crops, it is a
direct pest of the harvested part of the crop.
Fresh vegetable crops that are known to be
significantly impacted by BMSB damage
include sweet corn, peas, beans and eggplant.
Crops that are less likely to be impacted but
may require additional monitoring and
insecticide application include broccoli,
cabbage, cauliflower and cucumber. Potential
direct impacts for the fresh vegetable sector
include:


Increased cost of production



Decreased sales value for vegetables
that are misshapen or have apparent
internal damage due to BMSB feeding



Loss of export opportunities where
retailers require residues to be much
less that the MRL.

VNZI notes that it is extremely likely that there
will be response required to all BMSB incursion
sometime in the next few high-risk periods
(Sept – April). BMSB is now established in
more areas that export goods to New Zealand.
A BCA would be a useful addition to the tools
available in an eradication attempt as exiting
surveillance and eradication tool for BMSB are
limited. Release of T. japonicus around the area
of an eradication attempt would be helpful in
that parasitoids would search out BMSB egg
rafts that might otherwise escape detection. If
the BCA was released in a failed eradication
attempt, it would likely self-establish alongside
BMSB and assist with post-establishment
management. The risk of T. japonicus to native
and endemic pentatomids appears to be much
less significant than the risk of BMSB to the
horticulture industry and the public.
Chemical application alone is an undesirable
control method for a number of reasons,
including:
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New Zealand growers have worked
hard to reduce their insecticide over
time which has environmental benefits



Consumers overseas and in New
Zealand expect very low agrichemical
residue levels for vegetables.



The insecticides that are efficacious
against BMSB are unsuitable in
organic systems.

127145

John Seymour,

Support

PVNZ represents the interests of 350 growers

Process Vegetables

farming six fresh fruit vegetable crop varieties

NZ (PVNZ)

(other than potatoes, onions and buttercup
squash) with a farm gate value of over $60
million per annum. BMSB’s host range include
many of New Zealand’s important export and
domestic vegetable crops with over $253 million
FOB in export value (after processing).
The submission communicates identical
information to the Vegetables New Zealand Inc.
submission (#127144). PVNZ’s submission
concurs that while T. japonicus alone will not
control BMSB, it will be an important
complimentary tool in an eradication response
and long-term management programme.

127146

Alan Pollard, New

Support

NZAPI has approx. 350 grower members

Zealand Apples and

producing almost 600,000 metric tonnes of fruit

Pears Inc. (NZAPI)

on just under 10,000 ha of land, employing
almost 3,300 permanent staff and an additional
15,000 seasonal staff. The industry has grown
significantly over the past 5 years, increasing its
export returns from $360 million in 2012 to an
estimated $800 million in 2018. This is an
economic benefit of between $2.4 billion and $
4 billion per annum for provincial New Zealand.
New Zealand produces 0.5% of the world’s
apples. The industry has been named the
world’s most competitive apple industry for the
past four years. The reasons include:


New Zealand’s orchard production
systems have resulted in New Zealand
having the highest productivity of any
other apple producing country.
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New Zealand has developed exclusive
varieties that have moved the industry
from being a commodity to a high
value niche premium product.



New Zealand developed post-harvest
technology ensuring only the highest
quality fruit makes it to market.

The risk of a biosecurity incursion is the
greatest risk to the industry and, within that, the
BMSB is the pest of most significance that
poses the greatest risk.
BMSB has caused crop losses of up to 90% in
the East Coast of the USA. Farmers are forced
to move to a crop protection regime involving
insecticide spraying twice weekly instead of
twice yearly.
BMSB late season feeding of hosts, such as
apples, pears and nashi, will cause deformities
in the fruit making it unsuitable for sale.
As a trading nation, the volume of imports is
growing. While BMSB can hitchhike in inbound
passenger luggage, the biggest risk is via
inward freight. There are more BMSB coming in
on vehicles and machinery being imported from
countries where BMSB established. NZAPI
acknowledges that MPI introduced robust
import health standards and increased
inspection efforts. However, notwithstanding
these measures the number of potential risk
pathways and the spread of the pest to more of
our trading partners means that it is highly likely
that there will be an incursion of BMSB during
coming high-risk seasons.
Despite significant international research, the
options to control BMSB are very limited. While
pheromone traps will attract BMSB, the pest is
not captured by traps and therefore avoids toxic
‘bait’. In a response situation, the complexity of
the host range and limited ability to successfully
lure and kill BMSB means that a multi-response
approach will be required. This is where an
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intensive BCA which seeks out BMSB eggs can
complement conventional options.
The industry has stopped using broad-spectrum
insecticides in the late 2000s adopting
integrated pest management principles. The reintroduction of these chemicals has the
potential to take out the beneficial populations
and enable a range of orchard pests to once
again flourish. A move back to broad-spectrum
pesticides would not be socially and
environmentally acceptable.
T. japonicus is an important enemy of BMSB in
Asia. While New Zealand does have some
native stink bugs or shield bugs, it is highly
unlikely that the wasp would come into contact
with them given geographic, habitat and host
preferences. NZAPI accepts that the wasp is
not the sole solution to the threat of BMSB, but
it is an important tool in our toolbox. It is unlikely
to eradicate BMSB should it establish, but is
likely to keep any population in check. A
combination of chemical control and the BCA
gives the best opportunity to eradicate a BMSB
incursion.
127147

Cath Wallace,

Support

ECONZ recognisers the harm that the BMSB

Environment and

could cause. ECONZ supports in principle the

Conservation

application. ECONZ is also concerned that the

Organisations of New

proposal for introduction involves risks to New

Zealand Inc.

Zealand insect species. There remains a high

(ECONZ)

level of uncertainty as to the impacts that may
result for native fauna. Thus we requested that
a condition of approval of this application be
that more work is done to examine potential
impacts of any T. japonicus introduction. The
nature and results of this research should be
publicly reported with independent peer review.
ECONZ requests that the EPA establishes a
fund from applicants and government to allow
environmental protection responses in the
event of harm being detected. Monitoring,
reporting and response provisions should be
conditions of any approval and that these
continue for at least 55 years.

127148

Katherine Trought,

Support

Canterbury has nearly 17,000 ha used for

Environment

horticulture and is the third largest horticulture

Canterbury

producing area in New Zealand. It significantly
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contributes to the $8 billion industry and would
be severely impacted should BMSB become
established. This pre-emptive addition of a BCA
would assist in managing the risks associated
with a BMSB incursion.
127149

Anton Boeyen, Wai-

Support

West Horticulture Ltd.

The business grows fruit and berries on a total
of 250 ha and produced in the 2017/18 season
25,000 bins of apples, 110,000 trays of kiwifruit
and 280 tonnes of boysenberries. The company
employs 40 permanent staff and up to 250
seasonal staff.
The potential impact of BMSB on this business
is significant. The growing business relies solely
on the production of export quality fruit. This
means that only maximising the number of fruit
grown but also having blemish free fruit. The
potential critical impacts on the business are:
Crop losses; increased production costs;
increased post-harvest costs; and market
impacts of increased chemical residues.
Orchard production costs would increase as
control of BMSB is hugely costly. Increased
application of insecticides and trapping or the
use of exclusion netting are all costs. Exclusion
netting would be at a cost of approx. $15,000
per ha or $2.4 million to cover pipfruit blocks.
Netting is not practical from an operational
perspective especially for berry and kiwifruit
operations.
There is also potential market impact.
Increased insecticide applications in response
to BMSB control may cause market pressures
in relation to increased chemical residues.
BMSB will also impact on lifestyle and home.
T. japonicus will be a critical BMSB control tool
in comparison to other tools available.

127150

Tiaki Hunia, Māori

Support

Māori kiwifruit growers currently represent 10%

Kiwifruit Growers

of the industry and are in a strong growth

Inc.(MKGI)

phase. Through further investment this will
increase their footprint to 20% by 2025. MKGI
represents growers from the top of the North
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Island to the top of the South Island, covering 8
regions.
BMSB has the potential to impact on the
industry in particular regional economic
development in the following ways: potential
crop losses, damage to fruit, increase in
management costs, labour costs and potential
job losses. The potential impact of BMSB in the
smaller growing communities such as Te Kaha
could be detrimental. These communities are
thriving with the introduction of kiwifruit to their
whenua and providing employment
opportunities for the local community in all parts
of the industry.
MKGI believes T. japonicus will be a useful tool
in comparison to other available tools.
127151

Sue Watts,
Willisbrook Orchard

Support

Willisbrook Orchard is a family owned
horticulture enterprise located in the Tasman
District. The farm is 11 ha of kiwifruit, 43.4 ha of
apples, 6.3 ha of wine grapes plus 12 ha
managed or under development. It employs 17
permanent staff, and up to 42 seasonal
workers.
The horticulture industry contributes
significantly to the Nelson-Tasman region’s
GDP The region’s irrigators, mostly fruit and
wine grape growers, have recently committed to
significant investment in the Waimea Dam to
secure water for 100 years for the region. This
signals long-term commitment of growers and
long-term nature of horticulture production.
The success of the horticulture sector is
significantly threatened by BMSB. The increase
in detection of BMSB on arrival in New Zealand
further raises the likelihood of this risk being
realised. Apples, wine grapes and kiwifruit that
Wilisbrook Orchard produces are favoured
hosts of BMSB. Increased costs associated
with BMSB based on overseas experience are:


Crop losses, potentially substantial



Increased production costs



Loss of market access
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Loss of customers



Post-harvest costs

Production losses in New Zealand orchards
represents a more severe effect as growers
receive no subsidies and are wholly dependent
on revenue from market sales. This has driven
an increase in productivity as we seek to
maximise the saleable crop on orchards.
The use of broad-spectrum insecticides to kill
BMSB would interrupt integrated pest
management regimes which are crucial to
eliminate or reduce quarantine pests.
Increased presence in our crops of quarantine
pests narrows the markets to which New
Zealand can export.
They offer high-quality safe a sustainably grown
produce to customers. The establishment of
BMSB would result in increased agrichemical
use and this would prevent access to many
European customers. Post-harvest costs:
Willisbrook Orchard has invested in a modern
packing and cool storage business. This was a
significant capital outlay and financial viability
depends upon certain volumes of fruit for
packing. BMSB damage has potential to
significantly reduce this volume. Increases in
grading costs would be passed on to the
grower.
T. japonicus will be an important
complementary control tool that could limit the
use of broad-spectrum insecticides, reducing
residues and preserving their approach to
integrated pest management. The business
supports the use of the BCA to eradicate any
detected BMSB population, and in a long-term
management situation.
127152

Helen Barnes,
Tomatoes NZ

Support

Tomatoes NZ represents 130 commercial fresh
tomato growers. Industry farm gate value in the
year ending 31 March 2018 was $131 million.
Around 8-10% of that by value is exported.
More than 90% of commercial fresh tomatoes
grown in New Zealand are produced in about
120 ha of greenhouses. Tomatoes NZ believes
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BMSB poses a serious threat to fresh tomato
and the wider horticulture industry, to New
Zealand’s natural environment and to the social
values of New Zealanders.
Tomatoes NZ’s research suggests that BMSB
has a high preference for tomatoes as a host.
There are reports of significant impact on
outdoor tomato crops overseas. While feeding
damage to tomatoes render them still edible,
the unsightly appearance reduces their
marketability, and they would likely be graded
out, particularly from export lines.
Personal reports from those involved in the
USA greenhouse vegetable industry where
BMSB is present are that it does not seem to
have posed a problem for indoor vegetable
crops. The reason for this is unclear. There is
no reason that BMSB could not enter
greenhouses in New Zealand as the
greenhouses are not closed systems – they
have unprotected vents and doors and insects
regularly enter. Tomatoes NZ has personal
reports of another stink bug species causing
problems in capsicum greenhouses in South
Korea and an article published in 2011 reports
a problem in ornamental greenhouse crops in
the USA from the invasion of BMSB. Tomatoes
NZ is cautious about interpreting lack of
literature of impact on indoor vegetables as a
signal that indoor fresh tomatoes would not be
affected by BMSB in New Zealand.
Tomatoes NZ believes T. japonicus is the best
available option for future BMSB control should
it be required. The reasons include their
members and customers prefer non-chemical
pest control methods; it would be the least
disruptive to current production and pest control
practices; and greenhouse tomato growers are
already experienced in using BCA for whitefly
control.
127153

Christopher Anstis,
OPAC Growers Ltd.

Support

OPAC Growers are an elected grower
representative body for 96 kiwifruit growers that
supply close to 50% of the kiwifruit out of
Opotiki, Gisborne, and the East Coast. They
supply fruit to Zespri. OPAC oversees over
$100 million of grower funds that are paid form
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Zespri to the growers that supply OPAC. BMSB
has the potential to impact the kiwifruit industry
in loss of production, increased grower costs
and loss of fruit through the supply chain.
Without T. japonicus, control methods appear to
be physical barriers and using broad-spectrum
insecticides. OPAC believes the wasp will be a
useful BMSB control tool in comparison to the
other available tools as it fits with what most
growers fell about a solution that works in
harmony with the natural world.
127154

Dr Imogen Bassett,

Neither supports

This is an officer only submission. Auckland

Auckland Council

or opposes

Council officers do not wish to oppose the
application but would like to highlight a number
of concerns around potential non-target host
impact. Council officers believe the probability
of BMSB establishing in New Zealand is
extremely high given the number of source
populations, import pathways and rate of
propagule pressure (at the border). Therefore,
the pre-emptive approach to source a control
tool is applauded. Officers agree that biological
control can be more effective, sustainable and
socially acceptable means of invasive species
management when compared to chemical
control. Nothing that there may be some
undesirable non-target impacts for the
proposed BCA, these are likely to be less
detrimental than the economic, social and
ecological impacts associated with the
increased use of broad-spectrum insecticides.
Regionally, the potential for BMSB to establish
in Auckland is high due to climatic suitability,
availability of plant hosts and rates of propagule
pressure associated with high volumes of trade.
Auckland Council is likely to have a role in the
long-term management of BMSB. Although
officers do not oppose this application, there
are some concerns regarding the ecological
impacts associated with the release of T.
japonicus. Whilst the difficulties associated with
testing the endemic H. hudsonae are
appreciated, it is concerning that the degree to
which this species is susceptible to T. japonicus
is unknown.it is recommended that further
research is undertaken to discern the
relationship, ensure an effective monitoring
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programme is in place both pre- and postrelease.
There may also be undesirable impacts on
trophic wood webs in affected ecosystems.
Often ecological impacts are under explored
where there is perceived economic imperative
for biocontrol and the officers do not consider
this to be a satisfactory balance of values.
Furthermore, council officers are concerned
that non-target impacts to native species pose a
risk to social license for biocontrol more
broadly.
The submitter seeks the following measures:


An effective monitoring programme to
determine impacts on native and
endemic non-target pentatomid
populations is implemented in
conjunction with monitoring
populations of the proposed BCA and
BMSB.



Further research is undertaken to
discern the degree to which the
endemic H. hudsonae is susceptible to
T. japonicus and, if applicable, a selfsustaining captive insurance
population is established.



Steps to identify direct and indirect
ecological impacts of BMSB and the
proposed BCA are undertaken.

127155

Rebecca Reider,

Support

OWNZ represents the interests of organic

Organic Winegrowers

grape and wine produces. They have 180

New Zealand

members. Currently, New Zealand has 72

(OWNZ)

certified organic wineries and 153 certified
organic vineyards. A BMSB incursion could be
extremely damaging to the organic wine
industry. Organic wine growers cannot use
synthetic insecticides against insect pests and
therefore the range of available tools are
extremely limited. We therefore support the
option of T. japonicus and that it is only
released in the event of a BMSB incursion, and
provided that the EPA is satisfied that the risk to
native insects and ecosystems would be
insignificant.
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127157

Barry Wards, Ministry

Support

On balance, MPI supports the application in the

for Primary Industries

event of a BMSB incursion. There is sufficient

(MPI)

information nationally and internationally to
indicate the establishment of BMSB in New
Zealand would have significant adverse
environmental effects, particularly economic
and social, and some horticulture industries
would be severely affected.
Host range testing shows overall non-target
impacts are likely to be very low... In the
absence of its preferred hosts and in a new
environment there could be increased pressure
on the wasp to seek out new hosts.
There are a number of records of T. japonicus
from habitats which are “marginal” in its
adventive range, using climate matching
modelling. This suggests that climate factors
alone may not preclude T. japonicus from
moving into the habitats of at-risk endemic
hosts.
MPI notes approval of the application would be
consistent with its participation as a partner in
the BMSB Operational Agreement as part of the
Government Industry Agreement.
MPI supports a control stipulation that the BCA
may only be released when a BMSB incursion
is detected in New Zealand. MPI further
recommend that a control restricting who may
use the approval be placed on an approval and
to monitor populations of T. japonicus following
release to determine the extent of non-target
impacts.
MPI also notes the requirements for importing
the BCA from overseas under the Biosecurity
Act.
The applicant has produced a range of
supporting information attesting to the high level
of parasitism. In the absence of effective
alternative control measures, the high level is
further indication of its usefulness in the event
of a BMSB incursion.
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The applicant states that anecdotally Trissolcus
basalis appears to have very little impact on
non-target pentatomids. There is however no
conclusive data to determine the effect of T.
basalis on non-targets...
MPI acknowledges the uncertainties around
how the BCA will behave in New Zealand. MPI
believes that the potential risks of using T.
japonicus to control BMSB are significantly
outweighed by the adverse effects of
establishment of BMSB in New Zealand
127158

David Burt, Federated

Support

Seed and Grain Readiness and Response, the

Farmers of New

potential Government Industry Agreement Deed

Zealand

signatory for the arable industry, endorses the
submission by Federated Farmers on this
application.
The costs of a BMSB incursion would
predominantly fall on the horticulture sector,
however, a considerable number of Federated
Farmers members will be significantly affected
also. Primarily from the arable industry, these
farmers grow a number of economically
important crops, including barley, wheat, beans
and peas (process and seed), oilseed and
maize. It is likely that any BMSB incursion will
adversely impact on these crops and cause
significant yield losses to farmers and the
economy.
While the applicant has developed a
contingency response plan, it is heavily
dependent on the intensive use of chemical
controls. This is likely to have consequences for
the sector in terms of social acceptability.
Conversely, the use of T. japonicus to manage
a BMSB incursion would either see the
successful eradication of the pest or result in a
self-sustaining BCA population being
established that would enable long-term control
in a manner that is environmentally sustainable.
The need to maintain effective pre-border and
border controls are the first line of defence
against a BMSB incursion.
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Appendix 2: Submission from the Ministry for Primary
Industries
Attached.
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Appendix 3: Submission from the Department of
Conservation
Submission on Application APP203336: To seek pre-approval to release Trissolcus japonicus (the
Samurai wasp) as a biocontrol agent for brown marmorated stink bug should it arrive in New Zealand.
The Department does not wish to oppose approval of this application. The brown marmorated stink
bug (BMSB) presents a degree of threat to biodiversity values and a significant threat to visitor
enjoyment of the New Zealand environment, as well as a very serious threat to the horticulture
industry and to lifestyle values in this country. Any tool to limit its spread and numbers is welcome.
However, we do have concerns based on the information from host specificity testing done to date that
indicates that the wasp is not entirely host specific to BMSB, but does attack other stink bug species to
varying degrees. Most stink bugs in New Zealand are either introduced pests themselves (of no
concern to DOC), or widespread species for which New Zealand is just part of a wider natural range.
However, there is one endemic (found nowhere but New Zealand) species, Hypsithocus hudsonae,
which is quite closely related taxonomically to BMSB. This species is also naturally restricted in
distribution (mountains of inland Otago) and very uncommon even in that area.
We appreciate that good efforts have been made to carry out host specificity tests on H. hudsonae.
We understand that these tests have failed because the natural food plants of H. hudsonae remain
unknown, and attempts to maintain and build a healthy population in captivity to allow testing were
largely unsuccessful. Therefore we are very concerned that no information exists on the susceptibility
of this species to T. japonicus. We therefore request that either:
1. Attempts at host specificity testing continue until positive information is obtained indicating that
H. hudsonae is not at risk from the effects of T. japonicus, and/or
2. A mitigation package is negotiated between the applicants, the Department Of Conservation
and service providers, and funding is provided by the applicants to allow:
 Field research to establish basic life cycle and food plant information for H. hudsonae
 Development of captive management techniques for H. hudsonae, informed by the field
study
 Establishment of a genetically self-sustaining captive insurance population
 Field research to determine level of impact of T. japonicus on natural populations of H.
hudsonae if a release of T. japonicus takes place.
We consider that the first two steps would need to start as soon as possible to prepare for the
possible arrival of BMSB and release of T. japonicus; the second two steps would be triggered
by approval for release of T. japonicus.
There are also two named endemic subspecies of one of the widespread species, Cermatulus nasalis.
We note that the taxonomic status of these has not been assessed using modern techniques, and that
this would be desirable, as it may well be that they justify full species status. However, we also note
that T. japonicus attacked fewer egg rafts of this species even in a no-choice situation and that the
endemic subspecies are geographically buffered by high-altitude habitat or by isolation on an island
situated well offshore. We therefore consider the risk to these taxa acceptable.
Yours faithfully
Rod Hitchmough
Scientific Officer (Biosecurity)
Department of Conservation—Te Papa Atawhai
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Appendix 4: Cultural Risk Assessment
Purpose of CRA
The purpose of this Cultural Risk Assessment (CRA) is to assess the potential risks and impacts on Māori
interests associated with releasing the parastoid Samurai wasp (Trissolcus japonicas) as a biological
control agent in the event of a Brown marmorated stink bug (Halyomorpha halys) (BMSB) incursion in
New Zealand. Cultural risk includes any negative impacts to treasured flora and fauna species, the
environment, and the general health and well-being of individuals and the community.

Ngā here ture (Statutory obligations)
This CRA has been undertaken in accordance with sections 5(b), 6(d) and 8 of the Hazardous Substance
and New Organisms Act 1996 (HSNO) which oblige all persons exercising functions, powers, and duties
under the HSNO to:


Recognise and provide for the maintenance and enhancement of people and communities to
provide for their cultural well-being, and



Take into account the relationship of Māori and their culture and traditions with their ancestral
lands, water, taonga and the principles of The Treaty of Waitangi (Te Tiriti o Waitangi).

The Treaty principles most relevant to assessing and deciding this application are:


The Crown has a duty to actively protect Māori interests.



The Crown has a duty to be informed and make informed decisions.



‘Taonga’ include all valued resources and intangible cultural assets.

Introduction
The BMSB poses a substantial potential risk to New Zealand because this pest has more than three
hundred host plants, and can cause serious damage to many vegetables, fruits and field crops, as well
as ornamental plants. It eats the fruit, leaves, stems and roots of plants and can penetrate the bark of
trees. Furthermore, the BMSB can infest homes and buildings as it likes to over-winter indoors. It is
major nuisance because it occupies cavities where it is difficult to get rid of even with insecticides, and
has a pungent odour when squashed. The BMSB breeds and spreads quickly. It has invaded Europe
and North America, and is now present in Chile.
The BMSB is yet to enter New Zealand, however, as recently as February 2018 four ships carrying motor
vehicles and machinery were turned away from New Zealand due to the discovery of BMSB onboard
including live specimens.
The BMSB has had a devasting impact on agriculture and horticulture in Eastern USA. Similar impacts
could be expected in New Zealand. It therefore presents a serious threat to primary industry, home
gardens, māra kai and amenity areas such as parks and reserves. The effects of the BMSB would be felt
by commercial growers, local communities, households, hapū and whānau.
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Māori worldviews of insects, plants and biocontrols
Insects are culturally significant due to the part they play inkorero o mua (traditional narratives) and
Māori environmental lore. Kōrero o mua tell us that insects and other arthropods belong to a group
within the domain of Tāne-mahuta (deity of humans, forests and forest dwelling species) known to
Māori as Te Aitanga Pepeke (insect relatives) and Te Tini o Hakuturi (the multitude of bow-legged
ones). The broad domain of Tāne is sometimes known as Te Marae o Tāne (literally ‘the precinct of
Tāne’), which can be interpreted loosely from a western point of view as being terrestrial ecosystems.
Te Aitanga Pepeke is a sub-group representing arthropods. The Samurai wasp and BMSB are both
pepeke (insects) and therefore belong to Te Marae o Tāne (terrestrial ecosystems), and specifically Te
Aitanga Pepeke.
Māori may also associate the BMSB with the domain of Whiro (the deity of darkness, evil, death and
disease) due to its potential to devastate plants, crops and livelihoods. Vectors of disease, infestations,
and the pestilence and destruction wrought by pests, such as the BMSB, also fall within the domain of
Whiro.
The interaction between Samurai wasp and BMSB reflects the eternal struggle between Tāne and
Whiro, where living things are always at risk of being compromised by misfortune and danger – good
pitched against bad. This tension is recalled in korero o mua which recount that it was Whiro who, on
his unending quest to destroy humankind, plants and creatures created by Tāne, sent an army of
insects, birds and bats to kill Tāne when the latter climbed to the heavens to fetch the three baskets
of sacred knowledge – which Whiro tried to get himself. However, Tāne called the winds to keep them
away. As Tāne came back down with the baskets, Whiro sent out a swarm of beetles, but Tāne defeated
them too. He took all of Whiro’s insects and birds to his forests, where they remain to this day. This
story illustrates that good eventually triumphs over evil, and that long lasting change can be inspired
by great leaders.
Plants also belong to the domain of Tāne-mahuta, along with the Samurai wasp and BMSB. Māori value
plants in a multifaceted way that recognises their tangible and intangible uses as well as historical and
contemporary importance. Some plants retain special significance even when their uses change or they
are no longer used but have ‘remembered’ cultural value. This worldview respects past and evolving
relationships between people and plants, and connects Māori with their culture and history. There is
hardly a facet of classical Māori culture that did not somehow connect with plants. Māori regard all
native flora and fauna as taonga species and value exotic species for their many beneficial uses. In the
latter case, this is sometimes because introduced species have supplanted native ones for particular
purposes.
Plant cultivation is not only important for sustenance and economic reasons but also for connecting
Māori to the land, as the term ‘tāngata whenua’ suggests – people of the land. This relationship is
important to Māori irrespective of the size of the area under cultivation from large scale commercial
operations to ngakinga (small domestic plots).
Māori historically used biological control agents, albeit on a domestic scale, to manage pests prior to
European contact. For example, Māori are known to have kept karoro (black-backed gulls) as pets
which they trained to eat caterpillars that infested kumara crops. Post-contact, introduced animals
became prominent in the everyday biosecurity of kāinga (homes and settlements). For example, when
Māori began to keep cats their effectiveness in controlling mice and rats was well-known and
appreciated by their owners. Similarly, in rural environments, dogs are used to hunt other pests such
as mustelids, rabbits and possums. Dogs and cats help to suppress rodents and lower risk to poultry

82

EPA advice for application APP203336

and eggs – valuable home-sourced food for rural whānau. Biological controls are also employed in
contemporary gardens where companion planting is used to attract beneficial insects and repel pests.

Samurai wasp, BMSB and their New Zealand relatives
The Samurai wasp shares whakapapa (genealogy/taxonomy) with Trissolcus species present in New
Zealand. It has three close Trissolcus whanaunga (relatives) in New Zealand. Two of these, Trissolcus
māori and Trissolcus oenone, both known as Native shield-bug egg parasitoids, are native species with
the former (T. māori) being endemic. The exotic whanaunga, Trissolcus basalis, known as the green
vegetable bug egg parasitoid, was introduced to New Zealand 70 years ago as a biological control
agent. The host range of the current Trissolcus whanaunga in New Zealand is restricted to a family of
shield bugs that doesn’t include BMSB and therefore have limited potential for BMSB eradication.
Eight species and two sub-species in New Zealand have pentatomidae whakapapa. Six of these are
native including three endemic. One of the four exotic pentatomids, the green vegetable bug, is a
widespread pest across a broad range of vegetables. An exotic whanaunga of the Samurai wasp, T.
basalis, sometimes referred to as the green vegetable bug egg parasite, was released in 1949 as a
biological control agent for this pest. One of our endemic pentatomids is confined to the Three King
Islands a considerable distance from mainland New Zealand and is therefore not at-risk from BMSB.

Issues and concerns for Māori
It appears that eradicating BMSB by conventional means alone (i.e. spraying insecticides) would likely
be impractical, uneconomic and ultimately unsuccessful. Furthermore, any insecticide that posed risk
to native or beneficial species would be regarded as undesirable from a Māori point of view.
In general, Māori favour natural methods for solving environmental issues. Releasing Samurai wasp
provides a natural alternative to possibly more harmful interventions. Firstly, not using insecticides to
eradicate BMSB would avoid potential adverse impacts on culturally significant species from spays.
Secondly, use of insecticides would increase chemical loading on the environment.
The proposal to release the Samurai wasp would be reassuring to Māori involved in primary sector
industries. Māori economic assets are currently valued at around 50 billion dollars, with a significant
portion of this being in plant and biomass production. Agriculture and horticulture are keystones of
Māori development. Māori account for 36% of New Zealand’s forestry, 30% of lamb production, 12%
of sheep and beef units, 10% of dairy production and 10% of kiwifruit production. It is anticipated the
Māori contribution to kiwifruit production may rise to around 20% over the next decade. Māori are
also involved in fodder crops, vineyards, orchards, vegetable and berry production.
Many Māori families and households depend on plant production industries for their livelihoods and
well-being. Into the future, as the Māori economy continues to grow, Māori are likely to be increasingly
represented in this sector. The BMSB could potentially put these activities at risk and have a substantial
adverse economic and social impact on Māori.
Māori will be concerned about whether the Samurai wasp can interbreed with native Trissolcus
species, resulting in hybridisation and/or decimation of the native species. How certain is the applicant
that competition from the Samurai wasp would not put pressure on native Trissolcus species or
displace them? Māori will also be concerned about the potential for Samurai wasp to parastise native
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insects, in particular other pentatomid species present in New Zealand, and its potential to interfere
with existing biocontrol regimes.
From a tikanga Māori perspective, the two native Trissolcus have status akin to tangata whenua by
belonging to the land, as New Zealand is their kāinga tūturu (true home, natural habitat) and
tūrangawaewae (rightful place to be). Despite the whanaungatanga (kinship connections) between
native Trissolcus and Samurai wasps, the latter would be manuhiri (guests) in this land and their
presence here should not upset the natural order of things in Tāne’s domain. It would not be ‘tika’
(right, proper or appropriate) for the introduction of Samurai wasps to compromise native or beneficial
Trissolcus species. Nor would it be tika for the Samurai wasp to attack non-target pentatomids
especially the native species.
Māori need to have confidence that releasing the Samurai wasp would be highly efficacious and not
adversely affect Māori interests and the ecological, economic, social and cultural well-being of New
Zealand. Potential unintended outcomes and a lack of certainty around various issues in this
application raise concern for Māori, particularly in relation to effects on culturally significant and nontarget species. Some of the key concerns are:
 It is uncertain whether the Samurai wasp would die out if the BMSB was eradicated.


It would be practically impossible to eradicate the Samurai wasp once it has been released.



There are distribution overlaps between the native pentatomids and predicted distribution of the
Samurai wasp.



The Samurai wasp is likely to occasionally attack other (not BMSB) pentatomids species in New
Zealand; three native species of pentatomids are likely to be hosts of the Samurai wasp.



Three native species of pentatomids are likely to be hosts of the Samurai wasp.



It is possible the Samurai wasp could develop self-sustaining populations on several New Zealand
pentatomids under the right conditions.



There are no known experiments in containment that can predict the extent to which predation
on other New Zealand pentatomids may occur.



There is some uncertainty as to whether and to what extent Samurai wasp will interbreed with, or
displace, other Trissolcus species in New Zealand.



There is uncertainty about how the predicted distribution of the Samurai wasp would be affected
by climate change and what this means in relation to pentatomids and Trissolcus species in New
Zealand.

The applicant notes that laboratory experiments on the existing biocontrol agent for the green
vegetable bug, T. basalis, show that it attacked seven species of pentatomids, with a similarly broad
physiological host range to the Samurai wasp. Māori are therefore unlikely to be convinced that
anecdotal observations regarding behaviour of the existing biocontrol agent T. basalis towards nontarget pentatomids provide an indication of how the Samurai wasp would behave in relation to New
Zealand pentatomids other than BMSB.

Taha hauora (human health)
No adverse impacts on taha hauora (human health) are anticipated as a result of releasing the Samurai
wasp. It is not a stinging insect, so will not affect taha tinana (physical health). Keeping the BMSB in
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check could have a positive effect on the dimensions of taha wairua and taha hinengaro, particularly
amongst those who have to deal with BMSB infestation and its consequences such as horticulturalists,
farmers and and home gardeners.
Taha wairua is spiritual health and well-being obtained through the maintenance of a balance with
nature and the protection of mauri. Restoring ecological equilibrium by controlling an invasive and
damaging insect pest will enhance taha wairua.
Taha hinengaro is mental health and well-being and the capacity to communicate, think and feel. This
is about how Māori see themselves in this universe, their interaction with that which is uniquely Māori
and the perception that others have of them. Thus, doing what is right in terms of tikanga Māori by
suppressing the BMSB will engender a sense of validation and respectability.

Who will benefit from the Samurai wasp
Releasing the Samurai wasp, and eradicating or controlling BMSB, would potentially benefit the
following groups which grow, use or enjoy plants:


Commercial growers – Typically large scale production of a wide range of economically important
plants in croplands, market gardens, glasshouses, orchards, vineyards and nurseries, some of
which are exporters. A significant number of Māori are involved in these operations.



Māra kai (Māori food gardens) enable people to provide kai (food) for their whānau, marae or
hapū. Māra kai are often used to grow traditional foods such as kumara (sweet potato), taro
(arum), uwhi (yam), taewa (Māori potato), kamokamo (Māori squash), kānga (corn) and hue
(bottle gourd) in addition to other more commonly grown vegetables and fruit. Māra kai promote
self-reliance and are important for retaining and passing on knowledge of traditional gardening
practices.



Home gardeners and gardening collectives – Domestic (small-scale) production of fruit and
vegetables in home gardens, backyards, schools and other community spaces. These enable
households and communities to grow their own food, often using organic methods.



Māori practitioners using cultivated and wild plants in traditional applications such as medicine,
weaving, art, ornamentation and other end-uses.



Public amenity areas such as parks, reserves and botanical gardens where ornamental plants are
enjoyed by individuals and communities for their aesthetic, historical and botanical qualities.

Summary of commentary from Māori
The Samurai Wasp Steering Group made presentations to Te Tira Whakamātaki, the Māori Biosecurity
Network, on 28 April 2017 and Māori Kiwifruit Growers Incorporated on 14 June and 12 October 2017.
Te Tira Whakamātaki provided the Steering Group with a letter of endorsement dated 7 April 2017 for
the Samurai wasp proposal which could be used in consultation with Māori groups. It is noted that Te
Tira Whakamātaki has been a member of the Samurai Wasp Steering Group since its inception.
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The Samurai proposal was circulated by the EPA for comment to Te Herenga, the EPA’s national
network of Māori environmental practitoners, on 30 May 2017 as part of application preparation prior
to lodgement. This communication included the endorsement letter from Te Tira Whakamātaki. A
progess update was subsequently circulated by the EPA to Te Herenga on 16 February 2018. The final
application was received by the EPA on 12 March 2018.
Apart from Te Tira Whakamātaki and Māori Kiwifruit Growers Incorporated, it is unclear whether the
Brown Marmorated Stink Bug Council or Samurai Wasp Steering Group engaged directly with any iwi
or other Māori groups as part of its consultation, for example, Ngāi Tahu HSNO Komiti, Ngāpuhi HSNO
Komiti and Tahuri Whenua (National Māori Vegetable Growers Collective).
The submission from Ngā Pōtiki Resource Management opposes the Samurai wasp proposal. It
advocates a prevautionary approach and expresses concern about the unknown impacts of the
introduction, reproductive attributes and potential for distributing myrtle rust.
Submissions from Māori Kiwifruit Growers Incorporated and Te Rūnanga o Ngāi Tahu support the
Samurai wasp proposal. The Ngāi Tahu submission recommends that more research should be
undertaken on possible significant effects on natural habitats, taonga species and the environment in
particular native pentatomid species.
The report on the Samurai wasp proposal by Ngā Kaihautū Tikanga Taio, the EPA’s statutory advisory
committee, is cautious and recommends approval only after further evidence and information has
been obtained on certain aspects including wider ecosystem impacts, species displacement, effects on
culturally significant species and consultation with Māori.

Kaitiakitanga (guardianship & stewardship)
Uncertainties and information gaps aside, this proposal is broadly consistent with principles of
kaitiakitanga – stewardship and guardianship enabling the protection of resources for the current and
future welfare of people and the environment. Kaitiakitanga seeks to maintain balance and harmony
within the environment from a perspective of intergenerational sustainability.
As a general principle, introducing exotic species into the New Zealand environment is culturally
undesirable. Approval of the Samurai wasp would address a potentially devastating economic and
environmental problem as well as contribute to the social and cultural well-being of people and
communities (e.g. those working with, or benefitting from, plants) into the future. Further information
and evidence would definitively determine whether the premise of kaitiakitanga is met.

Conclusion
Based on the information provided, the benefits of the Samurai wasp proposal outweigh its
disbenefits. The potential risks to Māori interests would probably be acceptable but significant
uncertainties and information gaps remain, which should be resolved.
The HSNO Act
Section 5(b) – recognise and provide for cultural well-being
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Further information and evidence is required to determine whether this application is likely to put
cultural well-being of Māori at risk or infringe on Māori cultural beliefs and environmental
frameworks.
Section 6(d) – take into account Māori relationship to the environment
The EPA’s cultural risk assessment considers potential risks and impacts on Māori interests
including the relationship of Māori to the environment, culturally significant species and
resources, and tikanga (customary values and practices) associated with these taonga. It has
identified concerns in relation to uncertainties around potential impacts on culturally significant
species and wider ecosystem effects. Concerns around these issues can be addressed by obtaining
with further information and evidence. These matters aside, the application is not inconsistent
with Māori cultural beliefs and environmental frameworks.
Section 8 – take into account Treaty of Waitangi principles
The active protection principle i.e. the Crown has a duty to actively protect Māori interests.
The EPA has undertaken a cultural risk assessment to consider potential risks and impacts on
Māori interests. As noted above, the concerns in relation to culturally significant species and wider
ecosystem effects can be addressed by obtaining further information and evidence.
The informed decision making principle i.e. the Crown has a duty to make informed decisions.
The EPA has undertaken a cultural risk assessment to ensure decision making on this application
is informed by a Māori perspective. This assessment includes feedback from Māori groups
regarding the Samurai wasp proposal.
The taonga principle i.e. ‘taonga’ include all valued resources and intangible cultural assets.
The scope of the EPA’s cultural risk assessment includes tangible and intangible taonga, such as
culturally significant species and resources, and the tikanga (customary values and practices)
associated with these taonga.
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Comments Form to the EPA for New Organism Applications
Application code(s):

APP203336

Applicant name:

The Brown Marmorated Stink Bug Council

Application type:

Import a new organism for release

Application title(s):

Release the parasitoid wasp Trissolcus japonicus as a biocontrol agent in the
event of a Brown Marmorated Stink Bug incursion in New Zealand

EPA contact:

Clark Ehlers

Date:

15/06/2018

MPI response coordinator:

Barry Wards (Specialist Adviser Biosecurity HSNO)

Option to speak at hearing:

No

Scope of comments
MPI submits these comments for consideration to the EPA on the following basis (where relevant to the type of
application):


Clarity of information provided by the applicant;



Information that MPI considers should be taken into consideration by the EPA;



Adequacy of the proposed containment system, including suggestions for controls and/or amendments to
proposed controls;



Enforceability of any proposed controls; and



Whether MPI supports / opposes the application or is neutral.

Matters relating to the application that are not within the scope of these comments may be provided to the EPA
separately.

Comments
NOTE:

MPI notes that it is a party to the applicant, the Brown Marmorated Stink Bug (BMSB) Council. As
such, it has a direct interest in this application. While acknowledging that interest, the comments
provided here relate more to the scope of comments above than direct interest of the MPI parties of
the BMSB Council.

Application scope
MPI understands that the applicant wishes to import and release the parasitoid wasp Trissolcus japonicus as a
biocontrol agent in the event of a brown marmorated stink bug (BMSB, Halyomorpha halys) incursion in New
Zealand. The wasp would be imported from overseas laboratory populations for release into areas where BMSB
has been detected. The applicant has indicated that if eradication of BMSB is successful, there is a possibility
that the wasp could establish a sustainable population.
Application comments


On balance, MPI supports the application to import and release T. japonicus in the event of a BMSB
incursion as outlined in the application. There is sufficient evidence nationally and internationally to indicate
that establishment of BMSB in New Zealand would have significant adverse environmental effects,
particularly economic and social, and some horticultural industries would be severely affected.
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The applicant has noted that although BMSB is the preferred host of T. japonicus, it may attack other
species of Pentatomidae in New Zealand. However, the host range testing and analysis suggest that overall non-target impacts are likely to be very low. In the absence of its preferred host and in a new
environment, there could be increased pressure on T. japonicus to seek out other hosts.



While the applicants acknowledge the possibility of non-target impacts, they state that the at-risk endemic
pentatomids are all in habitats which are marginal for T. japonicus, based on climatic suitability modelling
using the model CLIMEX. MPI notes that according to Avila and Charles (2018), there are a number of
existing records of T. japonicus from habitats which are “marginal” in its adventive range, e.g., Russia and
the USA. This suggests that although the concept of ecological/environmental separation reducing the
likelihood of attack on at-risk endemic hosts may be applicable, climatic factors (as predicted by CLIMEX)
alone may not preclude T. japonicus from moving into their habitats.



MPI notes that approval of the application would be consistent with its participation as a partner in the BMSB
Operational Agreement as part of the Government Industry Agreement (GIA) partnership.



The EPA has indicated that if the application were granted, it would likely place a control on the approval,
stipulating that T. japonicus may only be released when a BMSB incursion is detected in New Zealand. MPI
supports such a control. Other measures which the EPA may wish to take into consideration include:
 Restricting who may use the approval – release of T. japonicus should be in a controlled manner done in
conjunction with an incursion response programme. Consequently, it may be judicious to restrict who
may use the approval (eg, only to MPI or under MPI control); and
 Monitoring populations of T. japonicus following release to determine the extent of non-target impacts.



Since populations of T. japonicus would be sourced from overseas laboratories and released directly into
the New Zealand environment, there would need to be certainty about species identity and freedom from
other potentially harmful organisms. MPI notes that these would be matters that it would manage as
requirements of the relevant import health standard under the Biosecurity Act.



The applicant has produced a range of supporting information attesting to the high level of parasitism
exhibited by T. japonicus on BMSB. In the absence of ether effective alternative control measures, this high
level is further indication of its usefulness in the event of a BMSB incursion.



The BMSB interception data in the application can potentially be interpreted out of context, thus as a point of
clarification; 1292 BMSB interception events between 2005 and April 2017 occurred, and of these
interceptions 203 contained live individuals. MPI has intercepted at the border 2569 individuals on 310
occasions between September 2017 and April 2018, clearly indicating the high and increasing level of
pressure at the border.



The applicants state that “anecdotally T. basalis appears to have very little impact on non-target
pentatomids”. There is however, no conclusive data to determine the effect of T. basalis on non-target
species in New Zealand.



The Trissolcus fauna of NZ is not limited to T. basalis, T. maori and T. oenone, as stated. There is at least
one further, probably undescribed species (NZOR). MPI considers this unlikely to be an issue since this
species is probably native and is also unlikely to exert significant control on BMSB; however, it does
underscore our limited knowledge of the native invertebrate fauna, particularly of parasitoid wasps.



MPI acknowledges the uncertainties around how T. japonicus will behave in New Zealand and the possible
pressure on the wasp finding an alternative host in the absence of BMSB if eradication is successful. MPI
believes that the potential risks of using T. japonicus to control BMSB are significantly outweighed by the
adverse effects of establishment of BMSB in New Zealand.
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