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Executive Summary 

In July 2020, The AgriChain Centre responded to a Request for Proposal released by the New 

Zealand Buttercup Squash Council (NZBSC), to undertake a desk-based research project to 

provide an updated analysis of all research undertaken into the management of the Burnt Pine 

Longhorn Beetle (BPLB). 

The NZBSC has a need to address the increasing number of BPLB interceptions identified in 

the Japanese export pathway.  The concern for the buttercup squash industry is that BPLB 

can “hitch a ride” as a passenger insect on the wooden bins and pallets used for buttercup 

squash export. The aim of this report was to: 

● Generate an up to date literature library on BPLB. 

● Provide summary of research outcomes on BPLB regarding its management. 

● Identify current practices domestically and internationally for BPLB management. 

● Identify where practices could be improved to meet best practice from research. 

In order to determine BPLB risk mitigation practices, the research team undertook a desk-

based Literature Review and a phone-based Industry Survey to ensure both academic and 

industry-based knowledge in relation to BPLB control measures were captured. 

The information on the regionality, morphology, preferred environment, and life cycle of the 

BPLB are of high relevance, as these factors will determine the best methods to control BPLB 

in the buttercup squash product pathway. 

As an established pest in New Zealand, the regionality of BPLB is mainly dependent on the 

availability of host material, i.e. pine (Hosking & Bain, 1977). In other words, where there is 

higher density of pine trees and/or pine products, there is a greater chance of the BPLB 

becoming an issue.  

Control measures for BPLB can be both preventative or reactive. Preventative controls aim to 

prevent the occurrence of BPLB at the operation site (e.g. packhouse), while reactive controls 

aim to eliminate BPLB after it is detected. Multiple studies have been undertaken to determine 

potential alternatives to fumigation as a biosecurity control.  

There are limited learnings regarding BPLB management in terms of elimination of the insect. 

Rather, management techniques for how to reduce the attractiveness of an area to the BPLB 

are identified by the literature. The majority of the literature is in relation to determining 

population for forestry operations. The literature provides insights for the BPLBs behaviours 

which could be used by NZBSC members. There are multiple methods to monitor the 

occurrence of BPLB at a designated site:  

● Yellow light on its own will not completely eliminate BPLB from sites as there are other 

attractants in play. However, it is identified as able to substantially reduce populations 

(Pawson et al., 2007). 

● Pheromone traps act as monitoring techniques as well as control measures. However, 

high numbers of BPLB can overwhelm monitoring traps. Traps are useful indicators of 

population levels across the seasons (Scion, 2009).  



 

_________________________________________________________________________________________
Burnt Pine Longhorn Beetle Research Report 
Prepared for the NZ Buttercup Squash Council by The AgriChain Centre Ltd 
September 2020   Page 5 of 35 
 

● Fuscumol has been shown to be a strong attractant to both sexes of BPLB, and can 

be used as a cost-effective and environmentally safe tool for detection & monitoring of 

BPLB (Mitchel et al., 2011; Zunic-Kosi et al., 2019).  

● The application of Green leaf volatile topical solution to traps, reduced the BPLB 

captures by 5-fold (Suckling et al., 2001). It is believed that green leaf volatiles disrupt 

the attraction of BPLB to other odourants.  

The Ministry for Primary Industries (MPI) provide the Importing Country Phytosanitary 

Requirements (ICPRs), for organisations involved in export supply chains to follow the 

required actions for specified products and packaging (MPI, 2002).  This is in addition to 

ISPM15 requirements. 

The project team utilised a questionnaire (Appendix 2) to guide the conversations with 

packhouses, which covered monitoring and control of BPLB, source and assembly of bins and 

any differences between shipping methods. It was also an opportunity to engage with the 

packhouses to understand what they have found useful, what has been difficult and hear the 

areas they feel could be addressed and improved. 

In addition, the project team spoke with representatives from the kiwifruit and apple industries. 

BPLB is not a critical issue to these crops due to when the harvest seasons fall, the primary 

packaging material, storage temperatures, and the packing methodology. 

There is no one single control factor for BPLB; rather adequate control to prevent BPLB 

overseas interceptions requires the full arsenal of control methods working together to 

minimise risk.  There is a clear trend that a few packhouses are not adequately mitigating the 

risk of BPLB as well as others, which offers the opportunity for shared learning around 

practices. The development of the NZBSC best practice guide will be a step in the right 

direction.  

Overall, while reasonably effective in controlling BPLB, the buttercup squash industry 

procedures & processes offer opportunities for improvement, which could reduce the number 

of BPLB interceptions overseas. Based on the findings of the literature review and the industry 

survey, we recommend reviewing and developing staff training and awareness of operating 

site protocols and Biosecurity risks, which will help foster a two-way culture within the 

packhouse organisations to reinforce behaviours to minimise BPLB risks.  Part of this should 

also be to strengthen the inspection behaviours when items are moved between facility areas 

such as wooden bins from storage to packing to loadout.  This includes where containers are 

packed off site. 

On a more technical level, investigation into trialling using a green leaf volatile solution, applied 

to the wooden bins to reduce their attractiveness to BPLB and revisit the use of traps to monitor 

capture rates of BPLB throughout the season.  Issues around, the use of insecticides on 

container floors to ensure they do not pose a risk to food safety should be examined.  

Professor Max Suckling has voiced his desire to work with the NZBSC on any trials. 

There is no one solution to the BPLB risk mitigation for buttercup squash exports.  Rather 

strengthening existing systems consistently across all packhouses.   
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Introduction 

In July 2020, The AgriChain Centre responded to a Request for Proposal released by the New 

Zealand Buttercup Squash Council (NZBSC), to undertake a desk-based research project to 

provide an updated analysis of all research undertaken into the management of the Burnt Pine 

Longhorn Beetle (BPLB). 

The NZBSC was established by government statute under the Horticultural Export Authority 

Act 1987 and is the governing body of the buttercup squash industry in New Zealand. For the 

past 30 years, the NZBSC have been responsible for all generic industry matters, which 

include food safety, minimum grade standards, development of new international markets, 

and research & development. This report supports the need for the NZBSC to address: 

1. Pests and diseases, including rots, that may affect exports of buttercup squash. 

2. Regular monitoring of, and discussion with, the relevant knowledge/science providers, 

to maintain a comprehensive understanding of generated learnings, and the 

opportunities for, and impact on, the industry. 

The main growing areas for buttercup squash in New Zealand are Gisborne and the Hawkes 

Bay, accounting for approximately 78% of the volume grown (NZBSC a).  NZBSC recorded 

30 growers and 9 exporters registered for the 2018-2019 (NZBSC b & c). The 6 NZBSC 

packhouses are also located in these regions. 

The majority of the buttercup squash grown in New Zealand is destined for the export market, 

which is worth approximately twenty times the domestic market (approximately $60 million 

versus $3 million) (NZ HEA). Of the product exported, 93% is exported to the Japanese (66%) 

and Korean (27%) markets (NZBSC d; NZ HEA). 

BPLB is not a pest that directly affects buttercup squash. Rather, BPLB is a pest that affects 

the wood packaging which the buttercup squash is exported in. BPLB is a major economic 

pest for the forestry sector, due to the damage they cause to processed, burnt or decomposing 

pine trees during the larval stage of their life cycle (Martech Consultant Group).  

Following conversations with NZBSC, the concern for the buttercup squash industry is that 

BPLB is a passenger insect and a Quarantine Pest on the crates and pallets used for buttercup 

squash export. The NZBSC has a need to address the increasing number of BPLB 

interceptions identified in the Japanese export pathway. BPLB as a Quarantine Pest poses a 

Phytosanitary risk to Japan’s forestry sector which comprises around 25 million hectares of 

forest, covering approximately 67% of the country (Japan for Sustainability, 2003).  
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The aim of this report is to: 

● Generate an up to date literature library on BPLB. 

● Provide summary of research outcomes on BPLB regarding its management. 

● Identify current practices domestically and internationally for BPLB management. 

● Identify where practices could be improved to meet realised best practice from 

research. 

This research report will provide recommendations for the NZBSC packhouses and exporters 

to understand the BPLB risks and implement operational control measures to reduce the risk 

of future interceptions, which could jeopardise export markets acceptance of buttercup 

squash.  
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Methodology 

The project opened with a project meeting with Owen Symmans as NZBSC Business 

Manager. This conversation allowed the project team to ask questions beyond the information 

presented in the Request for Proposal as well as gain a baseline for NZBSCs knowledge and 

documentation about the BPLB. 

In order to determine BPLB risk mitigation practices, the research team undertook a desk-

based Literature Review and a phone-based Industry Survey to ensure both academic and 

industry-based knowledge in relation to BPLB control measures were captured. 

Literature Review 

The Literature Review was conducted in three stages: 

1. Understanding BPLB. We looked at what makes them a threat to the industry, what is 

their distribution, how can we identify them and how their life cycle works. 

2. Understanding the various domestic and international Phytosanitary requirements and 

considerations for export of buttercup squash and wood packaging. 

3. Understanding what controls are currently in use and what are other options/controls 

to deal with BPLB. 

In order to complete each stage of the literature review, resources such as peer reviewed 

journal articles, reports, websites were utilised. Out of all the literature sources used in this 

report, a paper by Hosking & Bain (1977) describing the biology of BPLB following its arrival 

in New Zealand is the foundation. This paper has been used as the main reference for 

subsequent papers, journal articles and websites where they have described BPLB. Since 

then research has expanded on BPLB particularly in relation to morphology, breeding, 

distribution, damage, and control methods including fumigation. 

The Literature Review section of this report will summarise the main areas of research 

identified that will help determine practical BPLB control measures for the NZBSC based on 

domestic and international resources. 

Industry Survey 

In order to gain an understanding of what monitoring and control measures are currently being 

used by the industry in relation to BPLB, phone-based Industry Surveys were conducted. 

Industry refers to the NZBSC, buttercup squash packhouses, other New Zealand industries, 

and key researchers including those at Plant & Food Research. The Industry Surveys took 

two forms: a questionnaire was developed for the packhouse conversations specifically 

relating to current practices; and other participants were engaged in a more generalised 

conversation about the BPLB. A list of industry participants is presented in Appendix 1.  

The initial list of participants was suggested by Owen Symmans as NZBSC Business 

Manager, which included the six packhouses, the NZBSC Chairman (Don Turner), and also a 

suggestion of contacting the apple and kiwifruit industries, as they also export commodities to 
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Japan. The list of participants contacted grew as the Industry Surveys progressed and new 

avenues became apparent. 

The purpose of these questions was to gain an understanding of the procedures already in 

place within the buttercup squash export industry and compare with the findings from the 

literature review. 

All Industry Surveys began with the project team introducing the research project and its 

objectives. All participants agreed to take part, and were cooperative following this 

introduction. Where questions were asked, these were open ended, to allow discussion to 

occur. All participants were happy to be contacted again should follow up questions arise. 

The Surveys were between 10-20 minutes long, and followed the order of the questionnaire 

(Appendix 2). In general, the Industry Surveys focused on gathering information related to: 

● BPLB monitoring methods 

● Crate/bin storage and assembly 

● Controls in place for BPLB 

● Lighting conditions 

● Procedures for break hold vs container shipments 

Below we detail the results of the Literature Review and Industry Survey.  
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Literature Review 

This Literature Review considered published research on the BPLB, with a specific focus on 

its biology, impact, and control. Where necessary, other literature has been reviewed where 

pests share commonalities with the BPLB, such as the Brown Marmorated Stink Bug (BMSB). 

Burnt Pine Longhorn Beetle 

The BPLB is not just one species of beetle, but a common name given to a range of wood-

boring insects, such as Arhopalus ferus (Mulsant), Arhopalus tristis, and others. The full list of 

species classified as BPLB are available in Appendix 3. For the purpose of this report, we will 

use the common name of BPLB. All research reviewed for this report refers to the Arhopalus 

ferus (Mulsant) and Arhopalus tristis species. 

The information on the regionality, morphology, preferred environment, and life cycle of the 

BPLB are of high relevance, as these factors will determine the best methods to control BPLB 

in the buttercup squash product pathway. 

Regionality 

BPLB is native to Europe, and was accidentally introduced into New Zealand, most likely in 

the mid-1950s, with the first confirmed discovery in Northland in 1963 (Hosking & Bain, 1977; 

Scion, 2009). Since the initial introduction, the BPLB population has spread throughout the 

country, reaching as far south as Dunedin (Scion, 2009). It was first recorded in Australia in 

1970 (Wang et al., 2003). However, like other countries, Australia still classifies the BPLB as 

a Quarantine Pest due to its detrimental effects on wood, and stringent measures are in place 

to prevent it becoming established. 

The regionality of BPLB is mainly dependent on the availability of host material, i.e. pine 

(Hosking & Bain, 1977). In other words, where there is higher density of pine trees and/or pine 

products, there is a greater chance of encountering the BPLB.  

Morphology  

Understanding the morphology of the BPLB allows for its correct identification, especially when 

it may look similar to other beetles that are not classified as a Quarantine Pest.  

BPLB eggs are an opaque white colour, cylindrical and less than 2 mm in size. The larvae can 

grow to be up to 25 mm in length, are white, and have a slightly flattened shape (Figure 1). 

Larvae have a pair of black projections at the rear of the body (NSWDPI, 2015). 

When ready to pupate, larvae create pupal chambers 10-20 mm within the sapwood, and 

firmly plug the exit holes with coarse strands of wood. The pupal phase of BPLB life cycle 

takes about 50 days to complete. Adults emerge in the ratio of about two females to three 

males (Scion, 2009). 

Adult BPLB are 12–30 mm in length, and reddish brown to black in colour, with males of this 

species usually being smaller and having lighter colouration when compared to the female 

counterpart (NSWDPI, 2015). Four parallel ridges run the length of the wing cases. The 

antennae are half to three-quarters the length of the body (Figure 2).  
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Body size is a poor indicator of species and sex for BPLB, since body size between individuals 

varies greatly. However, proportions between body parts are stable between species and/or 

sexes (Wang & Leschen, 2003). 

   

Figure 1        Figure 2 

Images sourced from (NSWDPI, 2015). 

Life Cycle 

Understanding the life cycle of the BPLB allows for targeted control methods specific to the 

different stages and timing of their development. The BPLB life cycle is between 1-2 years, 

depending on temperature and the rate at which larvae move into the sapwood of a tree 

(Hosking & Bain, 1977). 

The female BPLB is attracted to the chemical odours produced by pine trees, and lay their 

eggs in the cracks and crevices of the pine tree’s bark, preferably in burnt over unburnt logs 

(80:20 ratio) (Suckling et al., 2001; Scion, 2009). Each female can lay around 1,000 eggs, in 

groups of 5-50 (Scion, 2009). Hosking & Bain (1977) note that almost all eggs hatch, with this 

high rate of fecundity allowing populations of BPLB to grow rapidly. 

Logan & Barrington (2015) demonstrated a correlation between the temperature and the rate 

of development of the BPLB eggs, with an optimum temperature of 33-34°C resulting in the 

shortest incubation period. However, eggs were able to develop over a relatively wide 

temperature range, although incubation period increased as temperature decreased. This 

range includes temperatures as low as -10°C, with incubation periods reaching past 60 days. 

Another study found that egg viability declined to 50% after 2 weeks at 8°C. The ideal short-

term storage temperature for BPLB eggs was found to be 12°C (van Epenhuijsen et al., 2012). 

Larvae hatch after approximately 10 days, and start feeding on the host tree’s tissue layers 

just underneath the bark, boring towards the middle of the tree as they feed. The degree of 

damage to the host tree is dependent on temperature and the scale of the infestation.  BPLB 

larvae will firstly consume the phloem layer for around 1-month before progressing into the 

sapwood (Romo et al., 2015; Romo et al., 2018). Mating typically occurs straight after 

emergence, followed by dispersion in search of new hosts (Suckling et al., 2004). BPLB are 

most active and fly primarily during dusk through early night (9pm-12pm) and can travel up to 

3km during each flight (Suckling et al., 2001). Females tend to have a higher, and longer, 
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activity rate each night, compared to males, whilst males may have a second activity period 

around dawn (Suckling et al., 2001). Temperature and diet may affect BPLB size and survival 

rate, but currently there is no known correlation between the effects of temperature on 

reproduction and breeding rates (Scion, 2009). 

Figure 3 shows the typical development stages of beetles from the Cerambycidae family, 

which includes BPLB and the Asian long horned beetle (Bohne, n.d.). 

 

Figure 3 
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The Problem BPLB Represents  

As an introduced species to New Zealand, BPLB poses complex problems, directly to 

industries such as Forestry, and indirectly to associated industries, such as NZBSC, that need 

to consider control mechanisms for preventing the spread of BPLB. 

 

For the Forestry Sector 

The BPLB is a problem for countries that have strong Forestry sectors as the beetle causes 

damage to dying, burnt, and on some occasions processed wood. Damage occurs as the 

larvae start feeding just beneath the bark layer of dying or burnt pine trees (Hosking & Bain, 

1977).  

In forests, BPLB’s impact is not as significant since infestations are usually limited to dead 

trees and woody debris. The reason BPLB is classified as a major pest is due to how fast they 

react in response to fire, which greatly reduces the window of time where wood from burnt 

trees can be salvaged. 

A side from the physical damage to the wood, BPLB is associated with the spread of wood-

staining fungi, such as Ophiostoma spp., which further contributes to the devaluation of the 

salvaged wood (Scion, 2009). 

Finally, and most importantly, live BPLB in association with harvested logs are a Biosecurity 

risk for which importing countries require phytosanitary measures, as export timber must be 

free of live insects.  At present, BPLB does not occur in North America, Japan, and anywhere 

in the Southern Hemisphere other than New Zealand.  

The risk of adult BPLB sheltering in packets of timber intended for export has diminished 

significantly since the introduction of greater attention to mill and port site hygiene where it is 

vital to remove pine debris to reduce the sites attractiveness to BPLB (Hosking & Bain, 1977).  

 

For the Buttercup Squash Industry 

At a grower level, BPLB does not impact on growing conditions or final quality of the buttercup 

squash. It is at the post-harvest and export levels, where wood packaging is introduced that 

BPLB becomes an issue. 

Buttercup squash quality is affected by the maturity of the fruit at harvest and the post-harvest 

storage conditions. The optimum shipping temperature is 12-15°C, with chill damage occurring 

below 10°C. Buttercup squash experience approximately 10% weight loss between harvest 

and arrival in Japan.  A study by Wright & Grant (1999) looked at simulated post-harvest 

storage conditions to ensure buttercup squash arrived in optimal quality in Japan. The best 

conditions for storage were 12-14°C for 14 days and then 7 days at ambient temperature. It is 

transported by sea between January and April, with shipping taking around 2 weeks to travel 

and 4-5 days for customs clearance. The fruit could be stored for up to 3 weeks depending on 

the market. The maximum time between harvest and consumption is 8 weeks (Wright & Grant, 

1999). 
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The BPLB is a passenger pest that uses the wood packaging, i.e. the bins.  They do not usually 

attack processed wood, but instead use the cracks and crevices of the bins to hide during 

daylight hours (Pawson & Watt, 2009). It is for this reason, wood products are usually heat 

treated and/or fumigated. 

Despite control measures in place, BPLB interceptions by importing countries, beyond their 

tolerance levels, can impact market access in the destination market, and risk the export 

market opportunity. In particular, BPLB is classified as a Quarantine Pest for the top two export 

markets for the NZBSC (Japan and Korea).  

Although there is no evidence that BPLB damages, or lays eggs on, freshly sawn timber, the 

adult behaviour of utilising timber packets and stacked logs as day-time refuge is a serious 

export quarantine risk (Hosking, 1970; Hosking & Bain, 1977). To comply with Forest Product 

Import and Export Regulations, fumigation or other acceptable treatments are required prior 

to export (Hosking, 1970). The traditional practice in New Zealand has been to fumigate logs 

with Methyl Bromide during BPLB’s flight periods (Pawson et al., 2007). 

 

The Way the Beetle Can be Managed 

In this section we examine the range of control measures recorded in the literature, to inform 

possible control measures, which can help provide insights for how NZBSC could mitigate the 

risk BPLB poses to their operation. 

Control measures for BPLB can be preventative or reactive. Preventative controls aim to 

prevent the occurrence of BPLB at the operation site (e.g. packhouse), while reactive controls 

aim to eliminate BPLB after it is detected. 

There are limited learnings regarding BPLB management in terms of elimination of the pest. 

Rather, management techniques for how to reduce the attractiveness of an area to the BPLB 

are identified by the literature. The majority of the literature is in relation to determining 

population for forestry operations. This does, however, provide insights for the BPLBs 

behaviours which could be used by NZBSC members.  

Reactive Controls 

Natural Management 

The most important natural factors limiting populations of BPLB appear to be host availability, 

and overcrowding of larvae. Mortality occurs through both physical damage to one larva by 

another, and overcrowding leading to competition for food. In New Zealand, the only identified 

predator of BPLB is the larva of the “click beetle” (Thoramus wakefildi). The roles of such 

predators, parasites and insect-feeding fungi have not been researched in detail (Hosking & 

Bain, 1977; Scion, 2009). Overseas, the woodpecker is identified as a potential predator bird 

for the BPLB, domestically it has been anecdotally suggested birds such as sparrows eat the 

beetle. 
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Fumigation 

As BPLB is classified as a Quarantine Pest, the most accepted Phytosanitary measure to 

control and eliminate is the use of fumigation with Methyl Bromide, usually after BPLB is 

detected in-country. However, Methyl Bromide’s use for Phytosanitary pre-shipment 

treatments has a harmful impact on the environment. New Zealand has signed various 

international agreements, such as Vienna Convention and the Montreal Protocol, resulting in 

the need to phase out Methyl Bromide use. As of September 2020, this is still an ongoing 

process. In order for Methyl Bromide to be fully phased out, an alternative fumigant is required.  

Several studies have looked into using Ethanedinitrile (EDN) as an alternative fumigant for the 

control of all BPLB life stages in sawn timber exports, including wood packaging, following 

successful introduction into Australia (Pranamornkith et al., a & b, 2014; Najar-Rodriguez et 

al., 2015). The study confirmed EDN is highly toxic to all life stages of BPLB, with toxicity 

increasing at higher temperatures, and eggs noted as the most susceptible to EDN (Najar-

Rodriguez et al., 2015). EDN is therefore a potential Phytosanitary alternative for BPLB. 

Irradiation 

There has been one study that examined the effect of ionising radiation as a Phytosanitary 

measure for pine exported from New Zealand. The study showed that this treatment was 

effective at rendering BPLB infertile. However, more research would be needed (Van Haadel 

et al., 2017). 

 

Preventative Controls 

Monitoring 

Multiple studies have been undertaken to determine potential alternatives to fumigation. BPLB 

can be managed by regular monitoring of BPLBs presence.  

Light 

There has been considerable research into the use of certain types of light sources to reduce 

the attractiveness of a site to the BPLB. Bright white UV lights have been identified as more 

attractive than low intensity yellow lights, i.e. using low-pressure sodium based yellow lighting 

is less likely to attract BPLB to a site, by effectively reducing the long range visual 

attractiveness of a site (Suckling et al., 2001; Pawson et al., 2007; Scion, 2009). UV-black 

light was found to be up to 4-times more attractive to BPLB than other lighting types tested 

(Pawson et al., 2009). Another study suggested further investigation into the effect of red 

spectra lighting on BPLB as a way for more targeted trapping (Pawson et al., 2007). Light 

sources have also been used as a lure in traps.  

Yellow light on its own will not completely eliminate BPLB from sites. There are other volatile 

attractants in play. However, it is identified as able to substantially reduce populations and 

contribute to a reduced need for Methyl Bromide treatment (Pawson et al., 2007). 

An interesting NZ Herald article from 2004 reports on the response by the Australian 

authorities to a ship transporting pine products from New Zealand, where the ship was made 

to wait offshore before being sent back to Auckland for fumigation, with more than 1,000 BPLB 
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detected onboard. It is suspected that the BPLB were attracted to the ship’s lights at night as 

it sailed past land within BPLB flight range.  

Attractant - Fuscumol 

Sex pheromones levels can overload the sensory system of BPLB, leaving males disoriented, 

and unable to locate females and or host materials (TEDex Suckling). Suckling et al., (2001) 

demonstrated that female BPLBs move upwind in response to olfactory stimuli, particularly in 

response to the smell of burnt pine. It also appears that the BPLB sex pheromones do not 

have a wide effective range (Suckling et al., 2004). 

Fuscumol ((E)-6,10-dimethyl-5,9-undecadien-2-ol) has been shown to be a strong attractant 

to both sexes of BPLB, and can be used as a cost-effective and environmentally safe tool for 

detection & monitoring of BPLB (Mitchel et al., 2011; Zunic-Kosi et al., 2019). Adding male 

BPLB pheromones to the fuscumol solution was found to be less effective than just fuscumol 

(Zunic-Kosi et al., 2019).  

Repellents - Green Leaf Volatile 

Studies have been conducted on BPLB repellents. Green leaf volatile topical solution (a 1:1:2 

mixture of green leaf volatiles, (E)-2-hexen-1-ol, & (E)-2-hexenal in mineral oil) was been 

identified and trialled as a deterrent for BPLB (Kerr, 2010; Suckling et al., 2001). The 

application of this solution to traps, reduced the BPLB captures by 5-fold (Suckling et al., 

2001). It is believed that green leaf volatiles disrupt the attraction of BPLB to other odourants. 

In this particular study, the painting of logs with green leaf volatiles significantly decreased the 

rate BPLB attacked the cut logs and seedlings by 40-60% (Kerr, 2010) and reduced the 

oviposition (egg-laying) rate by 98.5%. This shows that these functions can be disrupted 

(Suckling et al., 2001). It is thought that green leaf volatiles may signal the lost opportunity for 

the BPLB to take up residence in fire-damaged habitat (Suckling et al., 2004). 

Trapping 

Traps act as monitoring techniques as well as control measures. However, high numbers of 

BPLB can overwhelm monitoring traps. Traps are useful indicators of population levels across 

the seasons (Scion, 2009). Past MPI market access programme monitoring used 15 adult 

beetles as the threshold for determining when the BPLB flight season begins, and ends when 

less than 15 beetles are trapped for 5 consecutive days (New Zealand Biosecurity Institute, 

2011; Scion 2015). During the flight season, extra precautions can then be taken to minimise 

the risk of BPLB infestation of wood products. 

The MPI market access trapping programme (experiment to determine if protocols could 

change) has allowed authorities to make decisions on whether individual ports could begin 

night loading of timber exports. The results of this monitoring programme mean that only 

Nelson, Napier, and Picton are barred year round from night loading (Scion, 2015).  

Traps can be repellent or attractant traps, depending on whether they attract or repel BPLBs. 

Trapping methods include UV-light and chemical attractants (Lindgren funnel) (New Zealand 

Biosecurity Institute, 2011). Pawson et al., (2007) found light trapping to be the most effective 

method for trapping BPLB. The application of scents (such as α-pinene and ethanol) to traps 

significantly improved their effectiveness, compared to non-scented traps (Suckling et al., 

2001; Sweeney et al., 2004; Brockerhoff et al., 2006; Kerr, 2010). 
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Kerr (2010) also found that the background colour of the traps impacts on their effectiveness, 

with darker traps capturing more BPLB. It is thought that it relates to BPLB being attracted to 

the dark colour of burnt pine. This suggests that BPLBs make active decisions based on a 

combination of stimuli (Kerr, 2010). 

Advancements in trapping could be a potential new avenue to explore in BPLB management. 

Some Brown Marmorated Stink Bug (BMSB) tendencies draw parallels to BPLB, e.g. 

passenger insects, offering potential improvements to control mechanisms. Suckling et al., 

(2019) have been using novel design traps to monitor and control BMSB in Italy. Their newly 

designed traps have a continuously high efficacy, in comparison to older sticky panel traps, 

where the efficacy decreases over time, as dust and debris accumulates.  

Suckling et al., (2019) also examined the efficacy of insecticide treated netting, named “The 

Nazgûl”, on the BMSB in Italy for control of populations within a fixed boundary. A pheromone 

concoction was applied to a coat hanger which was then covered with an insecticide treated 

net. The device was able to attract and eliminate the nymphs and adult BMSB within a certain 

effective range. This study noted that the lethal traps caught and killed up to 3.5x more nymphs 

and adult BMSB, as compared to identically-baited sticky panels during a 3-week period. This 

offered opportunities in providing a snapshot of the seasonality for each development stage 

of BMSB, and contributing to the suppression of the population by removing future offspring 

(Suckling et al., 2019). 

Audio Cues 

Audio control mechanisms are known to be used for other insects and pests. To date, there 

appears to have been no research in this area.  

Site Hygiene 

Early literature looking at controlling BPLB at timber yards, recommended monitoring and 

managing yard hygiene, to minimise the risk of debris attracting the BPLB (Scion, 2009). 
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Phytosanitary & Post-Harvest Considerations 

There are several standards and requirements that must be met in order for buttercup squash 

to be exported.  

NZBSC affiliated packhouses export buttercup squash in wooden bins, made from pine wood. 

Wooden bins are optimal hosts for BPLB. These wooden bins are assembled from wood 

treated according to International Standards for Phytosanitary Measures Publication No. 15 

(ISPM15) regulations. ISPM15 regulations describe the measures required to reduce the risk 

of introduction and spread of Quarantine Pests, associated with the movement of wood 

packing material in international trade (Food and Agriculture Organisations of the United 

Nations, 2019). ISPM15 notes that as basis for the regulations:  

“Wood originating from living or dead trees may be infested by pests. Wood packaging material is 

frequently made of raw wood that may not have undergone sufficient processing or treatment to remove 

or kill pests and therefore remains a pathway for the introduction and spread of quarantine pests.” (Food 

and Agriculture Organisations of the United Nations, 2019). 

“The true origin of any piece of wood packaging material is difficult to determine, and thus its 

phytosanitary status cannot easily be ascertained” (Food and Agriculture Organisations of the United 

Nations, 2019). 

ISPM15 requires the wood to go through heat treatment for a minimum of 30 minutes at 56°C. 

(Food and Agriculture Organisations of the United Nations, 2019). 

In addition to ISPM15 requirements, the Ministry for Primary Industries (MPI) outline the 

Importing Country Phytosanitary Requirements (ICPRs), for organisations involved in export 

supply chains to understand and follow the required actions for specified products and 

packaging (MPI, 2002). ICPRs cover the pests and/or diseases of a product, as well as any 

potential pests or diseases of the materials used to make the packaging (e.g. pine wood crates 

and pallets).  

Consignments of buttercup squash exported to Japan need to follow these requirements, in 

order to prevent the spread of unwanted pests and/or diseases. According to the ICPR for 

Japan:  

“any incoming shipments require pest proofing either by covering all openings with a net (mesh size no 

bigger than 1.6mm) or by completely sealing the consignment.”  

A forestry ICPR for which describes the requirements that wood packing material needs to 

meet in order to be exported. The document notes that: 

“Wood packaging material and dunnage must be marked in accordance with ISPM 15.” (MPI, 2003) 

The Cargo Handbook for Squashes sets the optimum carrying temperature ranges between 

10-13°C, with the maximum loading temperature into the containers being 2°C above the 

carrying temperature (BTM, n.d, Pumpkins). This temperature range allows for successful 

hatching of eggs and development of the larvae (van Epenhuijsen et al., 2012).  
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Industry Survey 

As part of this research project, key stakeholders were surveyed to understand the industry’s 

practices in managing BPLB risk. 

The project team utilised a questionnaire (Appendix 2) to guide the conversations with 

packhouses, which covered monitoring and control of BPLB, source and assembly of bins and 

any differences between shipping methods. It was also an opportunity to engage with the 

packhouses to understand what they have found useful, what has been difficult and hear the 

areas they feel could be addressed and improved. 

The attitudes of all stakeholders surveyed was positive and cooperative. 

Procedures 

The project team contacted all 6 NZBSC packhouses, 2 of which are located in the Hawkes 

Bay and 4 in Gisborne. In general, the packhouses follow similar BPLB control procedures 

between facilities, with the general process based on the requirements of NZBSC, MPI and 

ICPRs. The packhouse facilities do range in age, condition, layout, and pest control measures 

so there is a degree of variability. 

All packhouses surveyed have operating manuals onsite, that clearly outline the step by step 

actions to perform, and guidance on what each step requires. All procedures documented in 

the operating manuals are audited as part of the MAO requirements and industry best practice.  

It is noted that the use of the word ‘check’ was commonly seen, although determining what is 

involved in a ‘check’ may need review and definition, as what is considered a “check” may be 

different for different staff members.  

To minimise operation during the peak BPLB active hours, buttercup squash packhouses only 

operate during daylight hours (anywhere between 5am and 8pm) throughout the buttercup 

squash export season, which runs from December to May (NZHEA, n.d.). At the end of the 

day, packhouse premises are shut down and closed up, with strictly controlled after-hours 

access. Some packhouses have strong personnel movement controls, while others admitted 

that personnel management systems on their site could be strengthened. 

NBZSC packhouses use yellow lights instead of white light (this minimises the UV/blue 

spectrum emissions which attract the BPLB). This is utilised on all lighting onsite, where 

possible in an attempt to prevent attracting the BPLB and other insects. Lights are not used 

after dusk unless absolutely necessary at packhouses.  

Insecticide sprays (typically Ripcord) are applied every 7 to 14 days, depending on the 

appropriate application levels as per the label to control BPLB. Application rates are higher 

and timing between sprays shorter, in BPLB high risk areas (e.g. entrances and high 

movement areas) compared to other areas of the packhouses, as well as following bad 

weather. It was noted that spraying regimes could be aligned to ensure they are consistent. 

One issue noted regarding BPLB controls was the definition of areas sprayed to control BPLB. 

Manuals stated, “applied to all areas where BPLB may attempt to gain entry to the packhouse 

and bin construction and storage areas”, but this may be subjective between packhouses, or 

even between different staff. 
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Following the surveys with the packhouse staff, it was noted that there is continuous 

monitoring for BPLB during the export season. This is done by walking around the premises, 

and collecting any dead (including body parts) or alive BPLB.  Live and dead BPLB are 

disposed of in plastic bags. The time, date, temperature, weather and number of beetles are 

recorded for any find. One packhouse noted that the most beetles (up to 2,000) were found 

when the temperature was in the 23-26°C range. 

Lures & Other Traps 

Trapping was previously considered by the packhouses as a useful control measure which 

provided an indication of pest levels. However past experience with trap effectiveness has led 

to the trapping being discontinued. In the past, packhouses had chemical attractant lure traps, 

where BPLB are killed or held until the trap is emptied. One respondent indicated that the 

rationale behind lure traps were counterproductive to trying to prevent the BPLB from coming 

to the packhouse site. The NZBSC industry therefore stopped utilising chemical attractant 

lures approximately 5 years ago due to their ineffectiveness. 

Traps are designed to help establish pest population density based on capture rate. Facilities 

tend to rely on the findings from the morning walk-around inspections to determine the high 

flight season. The other anecdotal comment was the level of sparrows and other birds present 

in the morning as a general indicator of increased BPLB presence. Birds are opportunistic 

predators, and their consumption of BPLB can make it harder to find evidence of the BPLB 

during the morning inspection, with only wings remaining as evidence according to our survey. 

Packaging 

Buttercup squash is exported in wooden bins, constructed onsite from flat-packed, heat 

treated materials, sourced from a pool of pre-selected suppliers. The bins come in 2 different 

sizes, depending on whether the product will be shipped by container or break hold. The bins 

shipped in the break hold are constructed in a more robust manner. The wooden bin materials 

arrive via curtain sided trucks, with enough material for approximately 600 bins in each 

delivery.  

The flat-pack materials are moved to the wood storage area during daylight hours. The wood 

used to construct the bins is stored in areas segregated from the main work area, and covered 

with ICPR compliant netting. The wood storage areas are regularly edge sprayed to 1m around 

the perimeter, both inside and out, and sometimes up the netting. High movement areas are 

sprayed more often. 

The majority of bins are built on the day they are needed due to space restrictions, with only 

a few being held overnight for the next day. The assembly of the bins is a relatively quick 

exercise taking between 1-2 minutes per bin to construct. The process of constructing does 

result in the bin being man-handled in such a manner it is expected that any hidden adult 

BPLB would be dislodged. Bins are physically checked with visual and physical actions. A 

“rudimentary bang” physical test is undertaken by lifting one corner of the bin and dropping it 

back to the ground.  
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One industry respondent mentioned that the squash industry had previously researched using 

plastic or steel bins that could be reused. The research indicated that the price of wood was 

more cost effective for the industry, especially with the one-way trips. The length of the 

buttercup squash season and the volume of product being exported was also noted as not 

conducive economically or practically for returnable non-wood bins.  The practicality of 

returnable crates/bins from an export perspective makes this difficult in almost every produce 

industry sector. 

Site Netting 

Packing facilities appear to rely on insect-proof netting of various qualities as the major method 

of controlling BPLB and other insects. Mesh netting is used for insect control for most 

packhouse areas. Respondents all confirmed that the netting used to secure the facility areas 

had 1.6mm or smaller holes. It was generally accepted that it was not the size of the mesh 

holes that posed the risk for BPLB breaches, but rather the joins, edges and gaps the netting 

might acquire over time, that allowed insect entry. The use of mesh for packhouse entryways 

was also noted as a potential risk. High movement areas should consider alternatives to Velcro 

joinery on the doors to minimise the risk of BPLB entering along with people or through gaps, 

air-lock double doors could be investigated. 

Prof. Max Suckling recommended applying Cypermethrin to the netting for insect control, as 

it is more effective than pyrethrin based insecticides. Currently, packhouses only use residual 

insecticide sprays 1m either side of the netting on the ground, and sometimes up to 1m high 

on the netting walls. 

The interviewed packhouses stated that monitoring of bins following the movement from 

storage areas into the packhouse area should also be increased, as BPLB may infest the 

crates once they have been moved. Similarly, storage facilities for export ready products were 

noted as potentially needing system refinements to improve BPLB control. 

Use of netting around consignments was not mentioned. 

Air Temperature & Ventilation 

Questions asked in relation to buttercup squash storage conditions determined that 10-20°C 

is the optimal temperature range for buttercup squash, which are prone to chill injury. 

Maintaining temperatures below 8°C to control BPLB is unachievable, as this would result in 

damage to buttercup squash. Ventilation is also required for storing buttercup squash, as 

squash generates carbon dioxide while in storage. 

The industry notes that the BPLB interceptions appear to be primarily related to containers 

rather than the break hold. There are a number of hypotheses as to why this might be the 

case, such as quarantine inspection methods, logistics and behaviours of the importing 

country for containers vs break hold, that the temperature in the break hold might be lower, or 

that the air movement in the break hold is greater than that of a container and might suck the 

beetles out during transit.  
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Transport 

There is greater control for managing BPLB when loading into containers onsite, compared to 

a third party offsite or into the break hold. Fewer parties involved in loading reduces the risk 

of BPLB. In addition, it is noted some packhouses use insecticide on the floor of the container 

before loading. This is understood as an expanding trend with more organisations taking up 

this practice. To date there have been no objections from any interested party to this practice.  

Staff Training & Awareness 

Packhouses indicated that they have a number of key Senior Managers and staff that provide 

knowledge continuity across seasons. However, seasonal staff are more transient, and new 

staff training is required every season. Packhouses indicated that some training resources 

related to Biosecurity, and BPLB in particular, such posters and other aids, are displayed in 

packhouse facilities, but seasonal staff may not use these effectively as the management 

might expect. Multiple respondents agreed that staff awareness training in relation to BPLB 

could be increased. 

Staff responsible for morning surveillance checks do receive buddy training from the 

packhouse manager, but the training depth and amount may differ between packhouses. 

Packhouse staff interviewed believe that while current training systems and resources are 

adequate, there exist opportunities to improve their effectiveness and improve resource 

standardisation between facilities, to improve staff awareness of BPLB. This is reflected in the 

fact that NZBSC is working with packhouses to develop a best practice guide. 
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Review of Industry Documents 

It is noted that there is a significant body of literature available on the NZBSC website, although 

BPLB does not feature as the primary topic in the NZBSC document list. Throughout our 

Industry Surveys, we were provided with various industry documents to help us understand 

procedures and processes in relation to BPLB. 

Export Marketing Strategy 

NZBSC prepares an Export Marketing Strategy (EMS) document for each production season. 

The project team was given access to the latest EMS, which was effective from 15th October 

2019. This document covers a wide range of areas relevant to the export buttercup squash 

industry. Of particular interest with regards to BPLB are Section 3.5.5 and Appendix 4. These 

relate to the requirements, and responsibilities, for the management of BPLB, in the buttercup 

squash product pathway. This states that the NZBSCs objective is to eliminate all BPLB from 

their product, at all stages of the product pathway. These sections are designed to advise the 

exporters and packhouses of the risks attached to BPLB detection.  

The main control measures stipulated in the EMS are: 

● Shook timber is sourced from approved suppliers and arrives free from BPLB. 

● Nighttime storage of export ready products should be held in a secure environment 

from BPLB. 

● Packhouses should not operate during nighttime hours. 

● End-point Phytosanitary Inspection should be conducted during daytime hours. 

● Internal and external lighting should be yellow light (high- or low-pressure Sodium). 

● Any white lights should be in a fully secured area. 

● Residual insecticide must be applied correctly to storage and packhouse facilities. 

● A monitoring programme must be in place for BPLB. 

● BPLB packhouse staff awareness and training programme on BPLB risk management 

must be in place with evidence provided to the pre-season IVA auditor. 

Packhouses also require Service Level Agreements with suppliers such as exporters, 

transporters, shook suppliers and storage facilities to confirm they will follow appropriate BPLB 

control measures. 

The EMS also notes that an Independent Verification Agency (IVA) undertakes pre-season 

BPLB audits to determine if the Ministry Approved Organisation (MAO) packhouse can export. 

Checks include suitability of premises, records of BPLB finds, records of BPLB staff 

awareness training against the EMS risk outcomes. 

Documents Provided by Packhouses 

We were provided with a copy of the MAO System Requirements Procedures from a 

Packhouse. These instructions were clear, and provided guidance to personnel on actions to 

take. It is noted that there could be more clarification around works such as ‘check’, or this 

could be linked to staff training. 
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Each Packhouse has its own Operating System that follows the guidelines of NZBSC and 

MPI. However there is likely to be differences between these and the interpretations of the 

standards. This in conjunction with different operating site ages, layouts, locations and 

processes, that can lead to variations which could impact effective BPLB control measures. 

The development of an industry best practice guide by the NZBSC, in conjunction with its 

packhouses, will be a valuable asset in ensuring consistency. This activity is a work in 

progress at the time this research project was undertaken.  

Analysing Interceptions 

Analysis of the data provided by NZBSC on the interceptions reported by the MPI in relation 

to Japanese BPLB detections over the past 5 years/seasons show trends that allow for control 

measures to be considered. Between 2016 and 2019 there were 2-4 interceptions per season, 

generally in March. For the 2020 season, there were 12 BPLB interceptions from late January 

until April, with 8 of these occurring in March. The interceptions correlate with the larger BPLB 

infestations noted by packhouses from early February through March (weeks 7-13). 

MPI Plant Export Traceback reports for the 2020 season show 3 exporters, 4 packhouses, 

and at least 4 transport / freight companies were involved in the various interceptions. It 

appears that there may be a trend that where more than 1 organisation is involved in the 

product pathway to get the export ready product from packhouse to ship increases the risk for 

BPLB. 

Traceback investigations showed all stakeholders had procedures in place, which were 

accurately followed by competent staff to meet Phytosanitary requirements. There was 

mention of high flight numbers for BPLB for a couple of the packhouses. Some interesting 

observations noted by MPI related to the time delay between treatment of the wood packaging, 

storage, phytosanitary inspection, and use of the wood packaging. The other observation 

related to the reliance on control measures, rather than elimination of pests from historic 

packhouse structures. 

It is noted that the level of detail recorded in relation to BPLB interceptions in Japan increased 

for the 2019 and 2020 seasons. 

 

Other New Zealand Industries 

It was suggested by NZBSC for the project team to contact other sector groups known for 

exporting product to Japan, and determining if and how they manage BPLB risk. 

Following conversations with industry participants involved in kiwifruit and apples, BPLB is 

noted as not a critical issue to other crops. The reasons for this are: 

● The main harvest seasons fall after the peak BPLB flight season. 

o Kiwifruit falls between March and May.  

o Apples fall between January and June with the peak in March - May. 

● The primary packaging material used is cardboard. 

o Kiwifruit and apples are packed using cardboard, polyliner or plix and do not 

bulk ship in bins. 

o Plastic bins are increasingly used in the field at harvest. 
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● The storage temperatures are lower. 

o Kiwifruit are held between -1.0 and +1.0°C. 

o Apples are stored and shipped at -0.5 and +0.5°C. 

o Both are stored for longer periods of time in cool store than buttercup squash. 

● The processing line varies between crops. 

o Kiwifruit process lines include brushes and high-speed pack lines.  

o Apples go through a chlorinated water dump, brushes and a high-speed pack 

line. 

o High speed fruit sorting. 

It is noted that, like buttercup squash, kiwifruit can also travel containerised or in break hold. 

Apples have encountered some issues with BPLB in Nelson a few years ago in relation to pre-

made cardboard packaging arriving contaminated with BPLB trapped in the stretch wrap. The 

literature indicated that Nelson Port is one of the few that cannot undertake night loading at 

the port due to the risk of BPLB. 
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Conclusions  

The buttercup squash industry takes the threat BPLB poses as a Phytosanitary Quarantine 

Pest to its export markets seriously. The industry is therefore committed to reviewing and 

improving BPLB protocols. This includes frequent pre-season site audits by an approved third 

party, which ensures packhouses are complying with the key site protocols, based on the EMS 

outcomes stipulated by NZBSC, MPI requirements, and ICPRs. 

The buttercup squash industry already follows the majority of the standard control 

mechanisms suggested by academic research. BPLB control measures in the buttercup 

squash industry already take advantage of the beetle’s biology such as using: 

● low- or high-pressure sodium yellow lighting in the majority of buildings at each 

packhouse.  

● only operating during daylight hours. 

● maintaining a clean site, whereby attractive materials are securely stored. 

● insecticide spray programmes, in and around high-risk areas and buildings. 

● netting to prevent the entry of BPLB into storage, packing, and loadout areas. 

From the industry surveys, it is apparent that the management culture is vital to the success 

of the implemented BPLB risk management practices. Site access, use of lights after hours, 

maintaining netting, routine morning checks, and spray programmes all play a part in reducing 

the risk this beetle has on export market acceptance. 

The exception to the literature, in practices followed, is the use of traps as a monitoring tool to 

track the BPLB seasons population progression, and therefore be able to react quickly when 

control measures need to be ramped up. In the past NZBSC packhouses have trialled and 

evaluated the use of traps and alternative packaging materials. In the past 10 years, there has 

been an increase in the research of trapping for Quarantine Pests, particularly the BMSB, 

which can also for the most part be applied to BPLB. Past research looked at pheromones as 

attractant lures, and research has now found green leaf volatiles (smells) to be an effective 

repellent for the BPLB. 

Packhouses cannot change their locations, or the construction of their building, nor can they 

change the time of year they operate, or the temperature in which buttercup squash must be 

stored to maintain post-harvest quality. They can, however, stay on top of BPLB management, 

with tight protocols to reduce the risk of BPLB.  However, there are multiple methods to monitor 

the occurrence of BPLB at a designated site. It is important to note that locations where there 

is a high availability of host material will require stricter monitoring and control measures for 

BPLB management. 

Most of the buttercup squash processes and systems require human input (e.g. someone to 

walk around and count beetles or evidence of beetles, manual spray systems, assembly  

movement of bins), which increases the possibility of human error in detecting or preventing 

BPLB, compared to more mechanised or automated industries. A focus on staff training and 

awareness about the BPLB should be considered and facilitated. 
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There is a clear trend that a few packhouses are not adequately mitigating the risk of BPLB 

as well as others.  This offers the opportunity for shared learning around best practices. The 

development of the NZBSC best practice guide will be a step in the right direction. There is no 

one single control factor for BPLB.  Preventing BPLB interceptions overseas requires the full 

arsenal of control methods working together to minimise risk.  A better systems approach to 

BPLB risk mitigation is needed across the industry. 

 

 

Recommendations 

Overall, while reasonably effective in controlling BPLB, the buttercup squash industry 

procedures & processes offer opportunities for improvement, which could reduce the number 

of BPLB interceptions overseas. Based on the findings of the literature review and the industry 

survey, we recommend the buttercup squash industry consider the following to improve BPLB 

management, which we have broken into two categories, Operating Procedures and Control 

Measures. 

Operating Procedures: 

● staff awareness training for site operating protocols and Biosecurity risks, in particular 

BPLB. 

● development of an applicable training resource suite, to support staff awareness 

training annually. 

● develop and implement the intended best practice guide including a workshop. 

● foster a two-way culture within the packhouse organisations reinforces behaviours to 

minimise BPLB risks. 

● strengthen the inspection behaviours when items are moved between facility areas 

such as wooden bins from storage to packing to loadout and where container loading 

occurs offsite. 

Control Measures: 

● Trial using a green leaf volatile solution, applied to the wooden bins to reduce their 

attractiveness to BPLB. 

● Revisit the use of traps to monitor capture rates of BPLB throughout the season. 

● Examine the use of insecticides on container floors to ensure they do not pose a risk 

to food safety.  

Professor Max Suckling has voiced his desire to work with the NZBSC, should they wish to 

undertake trials of efficacy for applying green leaf volatiles to crates, and in understanding the 

advancements in trapping. 

However many of these recommendations are selected for implementation, the additional 

awareness of BPLB will strengthen NZBSC’s tool kit to manage BPLB.  There is no one 

solution to the BPLB risk mitigation for buttercup squash exports.  Rather strengthening 

existing systems consistently across all packhouses.  
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Appendices 

Appendix 1 – Industry Participant List 

Name  Industry Level  Date 

Owen Symmans NZBSC Business Manager 18 August 2020 

Don Turner NZBSC Chairman  19 August 2020 

Dr. Max Suckling 
Science Group Leader, 
Biosecurity 
Bioprotection 

3 September 2020 

Leaderbrand – Geoff Griffin Operations Manager 8 September 2020 

NH Packing – Jo Hammond Packhouse Manager 8 September 2020 

Coxco – Omi Badsar Managing Director 8 September 2020 

BrownRigg – Karen Bloor Commercial Manager 8 September 2020 

Bostock – Bridgit Huckle Squash Packhouse 9 September 2020 

Zespri – Shaun Slattery Market Access Manager 11 September 2020 

Four Seasons – Elliot 
Callender 

General Manager 16 September 2020 

T&G Global – Duncan Park  
Head of Market Access & 
Compliance 

16 September 2020 

Owen Symmans NZBSC Business Manager 18 September 2020 
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Appendix 2 – Industry Survey Packhouse Questionnaire 

Contact 
Name  

 
Phone 
Number 

 Company  

Question  Response 

Do you monitor for BPLB?  

How do you monitor for BPLB?  

If BPLB is found, what do you do?  

Do you build your own bins?  

What are the bin’s specifications?  

How do you store the bins/bin 
materials? 
 
Are they ISPM 15 compliant? 

 

Do you use netting and what are the 
specifications (e.g. hole size 
1.6mm)? 

 

Is the net treated?  

What pest controls you have in 
place? 

 

What type of lighting do you use on-
site? 

 

Any difference in the shipments in 
container vs break hold? 
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Appendix 3 - Table of Scientific Names for BPLB 

Each of the names below refers to a species of wood-boring beetle described by different 

researchers. (Catalogue of Life, n.d.) 

Scientific Name Sub-Species Researcher & Date 

Arhopalus ferus  dichrous  Mandl, 1972 

Arhopalus ferus  ferus Goggi, 2006 

Arhopalus tristis - 

Villiers, 1967 & 1978; 
Halperin & Holzschuh, 1993; 
Zuzarte, 2001; 
Hua, 2002; 
Gouillard, 2003 

Callidium tristis - Fabricius, 1787 

Criocephalum polonicum - Motschulsky, 1845 

Criocephalus ferus - 
Mulsant 1839;  
Marquet 1899;  
Smith 1905 

Criocephalus polonicus - 

Peyerimhoff, 1919; 
Tempère, 1934;  
Schaefer, 1937;  
Villiers, 1946;  
Iablokoff, 1950;  
Joly, 1960 

Criocephalus rusticus ferus Mulsant, 1839 

Criocephalus tristis - Fabricius, 1787 
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2019
Trapping Brown Marmorated Stink Bugs: “The Nazgûl” Lure 

and Kill Nets.

Suckling, D. M., Mazzoni, 

V., Roselli, G., Levy, M. 

C., Loriatti, C., Stringer, 

L. D., Zeni, V., Deromedi, 

M. and Anfora G.

Insects
Academic 

paper

Brown 

Marmorated 

Stink bug

Volume 10, Issue 433; 

doi:10.3390/insects10120433. Retrieved 

from www.mdpi.com/journal/insects on 4 

September 2020.

1970 Arhopalus ferus, an introduced Cerambycid borer. Hosking, G. P.

 Res. Leafl. For. 

Res. Inst. (NZ) 

ODC

Academic 

paper

Burnt Pine 

longhorn 

Beetle 

Issue 29, pages 4-6.

1977
Arhopalus Ferus (Coleoptera: Cerambycidae); Its Biology in 

New Zealand.
Hosking, G. P., Bain, J.

 New Zealand 

Journal of 

Forestry 

Science

Academic 

paper

Burnt Pine 

longhorn 

Beetle 

Volume 7, Issue 1, pages 4-15

1998 August
The Effects of the Burnt Pine Longhorn Beetle and Wood-

staining Fungi on Fire Damaged Pinus radiata in Canterbury. 
Bradbury, P. M. 

 New Zealand 

Forestry.

Academic 

paper

Burnt Pine 

longhorn 

Beetle 

Retrieved from 

http://nzjf.org.nz/free_issues/NZJF43_2_19

98/F267DC60-24C8-4512-90EA-

59F3AD9A07AB.pdf on 4 September 2020.

2001 July
Behavioural and electrophysiological responses of 

Arhopalus  tristis  to burnt pine and other stimuli. 

Suckling, D. M., Gibb, A. 

R., Daly, J. M., Chen, X. 

and Brockerhoff, E. G.

Journal of 

Chemical 

Ecology.

Academic 

paper

Burnt Pine 

longhorn 

Beetle 

DOI: 10.1023/A:1010355710509.

2003

Identification and distribution of Arhopalus species 

(Coleoptera: Cerambycidae: Aseminae) in Australia and New 

Zealand. 

Wang, Q. and Leschen, 

R. A. B. 

New Zealand 

Entomologist.

Academic 

paper

Burnt Pine 

longhorn 

Beetle 

DOI: 10.1080/00779962.2003.9722108.

2004 August
Burnt Pine Longhorn – can chemical ecology yield new 

control tactics. 

Suckling, M., Gibb. A., El-

Sayed, A., Brockerhoff.

NZ Journal of 

Forestry.

Academic 

paper

Burnt Pine 

longhorn 

Beetle 

Issue 31

2004
Phosphine as a Fumigant to Control Hylastes  Ater  and 

Arhopalus  Ferus , Pests of Export Logs. 

Zhang,Z., Epenhuijsen, 

C. W. V., Brash, D. and 

Hosking, G. P. 

New Zealand 

Plant Protection

Academic 

paper

Burnt Pine 

longhorn 

Beetle 

Fumigant Issue 57, pages 257-259

2007 July

Light trapping as a potential tool for Arhopalus ferus 

(Coleoptera: Cerambycidae) control at wood processing 

facilities. (Client Report No. 12412 Sydney Number 41382). 

Pawson, S. M., Watt, M. 

and Brockerhoff, E. 

Academic 

paper

Burnt Pine 

longhorn 

Beetle 

Retrieved from 

https://fgr.nz/documents/download/771 on 

15 September 2020

2009 1-Feb

Using Differential Responses to Light Spectra As a 

Monitoring and Control Tool for Arhopalus ferus (Coleoptera: 

Cerambycidae) and Other Exotic Wood-Boring Pests. 

Pawson, S. M., Watt, M. 

S. and Brockerhoff, E. G.

Journal of 

Economic 

Entomology

Academic 

paper

Burnt Pine 

longhorn 

Beetle 

Volume 102, Issue 1, 79–85, 

https://doi.org/10.1603/029.102.0112. 

Retrieved from 

https://academic.oup.com/jee/article-

abstract/102/1/79/2199087?redirectedFrom

=fulltext on 15 September 2020. 

2010 Olfactory and Visual Cues in Host Finding by Bark Beetles. Kerr, J. L

University of 

Canterbury 

Thesis

Academic 

paper

Burnt Pine 

longhorn 

Beetle 

Retrieved from 

https://ir.canterbury.ac.nz/handle/10092/52

55 on 4 September 2020.

2012 18-Jan
Rearing and storing Arhopalus ferus life stages in the 

laboratory for experimental purposes.

Epenhuijsen, C. W. V., 

Somerfield, K G. and 

Hedderley, D.

 New Zealand 

Journal of 

Forestry 

Science

Academic 

paper

Burnt Pine 

longhorn 

Beetle 

Issue 42, pages 15-23. 

2014

Relative methyl bromide tolerances of Arhopalus ferus 

(Mulsant), Hylurgus ligniperda (F.) and Hylastes ater 

(Paykull) adults.

Pranamornkith, T., Hall, 

M.K.D., Adlam, A.R., 

Page, B.B.C., Connolly, 

P.G., Somerfield, K.G. 

and Brash, D.W.

 New Zealand 

Plant Protection 

Academic 

paper

Burnt Pine 

longhorn 

Beetle 

Issue 67, pages 80-85.

2015
Ovarian development in Arhopalus ferus (Coleoptera: 

Cerambycidae). 

Barrington, A. M., Logan, 

D. P.

New Zealand 

Plant Protection 

Society.

Academic 

paper

Burnt Pine 

longhorn 

Beetle 
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2015

Comparative Growth and Survival of Hylungus ligniperda 

(Coleoptera: Scolytinae) and Arhopalus ferus (Coleoptera: 

Cerambycidae) Reared on Artificial or Natural Diet at 15 or 

25°C.

Romo, C.M., Bader, M. 

K. F., Pawson, S. M. 

 Journal of 

Economic 

Entomology

Academic 

paper

Burnt Pine 

longhorn 

Beetle 

Volume 109, Issue 1, pages 232-239. 

Retrieved from 

https://academic.oup.com/jee/article-

abstract/109/1/232/2614369 on 16 

September 2020.

2017

Tolerance of Hylurgus  ligniperda  (F.) (Coleoptera: 

Scolytinae) and Arhopalus ferus (Mulsant) (Coleoptera: 

Cerambycidae) to ionising radiation: a comparison with 

existing generic radiation phytosanitary treatments.

Haandel, A., Kerr, J. L., 

Laban, J., Massart, X., 

Murray, T. J., O’Connor, 

B. C., Pawson, S. M., 

Romo, C. M. and Walker, 

S. 

 New Zealand 

Journal of 

Forestry 

Science

Academic 

paper

Burnt Pine 

longhorn 

Beetle 

Phytosanitary 

Treatment
Issue: 47, page 18.

2018 7-May

Measuring wood-boring depth of Arhopalus ferus and 

Prionoplus reticularis in Pinus radiata logs informs the 

development of phytosanitary treatments. 

Romo, C.M., Bader, M. 

K. F., and Pawson, S. M.

Entomologia 

Experimentalis 

et Applicata. 

Academic 

paper

Burnt Pine 

longhorn 

Beetle 

DOI: 10.1111/eea.12710.

2019

A male-produced aggregation sex pheromone of the beetle 

Arhopalus rusticus (Coleoptera: Cerambycidae, Spondylinae) 

may be useful in managing this invasive species.

Žunič-Kosi, A., Stritih-

Peljhan, N., Zou, Y., 

McElfresh, J. S., and 

Millar, J. G. 

Scientific 

Reports

Academic 

paper

Burnt Pine 

longhorn 

Beetle 

Volume 9, Issue 19570. Retrieved from 

https://doi.org/10.1038/s41598-019-56094-

7 on 4 September 2020.

2014

Ethanedinitrile: potential methyl bromide alternative to control 

Arhopalus ferus (Mulsant) in New Zealand sawn timber 

exports.

Pranamornkith, T., Hall, 

M.K.D., Najar-Rodriguez, 

A., Adlam A.R., 

Somerfield, K.G., Page, 

B.B.C., Hedderley, D.I., 

and Brash, D.W

 New Zealand 

Plant Protection

Academic 

paper
Fumigant Issue 67, pages 75-79.

2020 11-Jun

Inexpensive Screening Method to Validate the Efficacy of 

Ethanedinitrile Fumigant on the Forest Invasive Nematode 

Pest Bursaphelenchus xylophilus. 

Douda, O., Stejskal, V., 

Manasova, M., Zouhar, 

M. and Hnatek, J. 

Sustainability
Academic 

paper
Fumigant

Volume 12, Issue 11, 4765; 

https://doi.org/10.3390/su12114765. 

Retrieved from https://www.mdpi.com/2071-

1050/12/11/4765/htm  on 4 September 

2020.

Developing new fumigation schedules for the phytosanitary 

treatment of New Zealand export logs: comparative toxicity 

of two fumigants to the burnt pine longhorn beetle, Arhopalus 

ferus. 

Najar-Rodriguez, A.J., 

Hall, M.K.D., Adlam, 

A.R., Hall, A.J., Burgess, 

S.B., Somerfield, K.G., 

Page, B.B.C. and Brash, 

D.W.

New Zealand 

Plant Protection,

Academic 

paper
Fumigant Issue 68, pages 19-25.

2016

Research on the Actual Situation of Fumigant Residues in 

Various Agricultural Commodities after Fumigation by Methyl 

Bromide, Hydrogen Cyanide and Phosphine (Report No. 3).

Akagawa, T., Nishizaki, 

H., Hayashi, H., Naito, 

H., Oogita, T., and 

Kobatake, T.

Research 

Bulletin of Plant 

Protection 

Service Japan

Academic 

paper
Fumigant Issue 52, pages 45-50, Heisei 28 

1999
Effects of pre‐shipping storage conditions on buttercup 

squash quality rots. 

 Wright, P. J. and Grant, 

D. G.

New Zealand 

Journal of Crop 

and Horticultural 

Science. 

Academic 

paper
Quality

Volume 27, Issue 4, Pages 337-343, DOI: 

10.1080/01140671.1999.9514114.

2019
Februar

y

Regulation of wood packaging material in international trade 

– ISPM15.

Food and Agriculture 

Organization of the 

United Nations

Academic 

paper
Regulations

 Retrieved 

from https://www.ippc.int/static/media/files/

publication/en/2019/02/ISPM_15_2018_En

_WoodPackaging_Post-

CPM13_Rev_Annex1and2_Fixed_2019-02-

01.pdf on 1 September 2020.

2004

Host Volatile Attractants and Traps for Detection of 

Tetropium fuscum (F.), Tetropium castaneum L., and Other 

Longhorned Beetles (Coleoptera: Cerambycidae). 

Sweeney, J., Groot, P. 

D., MacDonald, L., Smith, 

S., Cocquempot, C., 

Kenis, M. and Gutowski, 

J.

Environmental 

Ecology

Academic 

paper

Wood-Boring 

Beetles

Volume 33, issue 4, pages 844-854. 

Retrieved from 

https://academic.oup.com/ee/article/33/4/84

4/445945 on 08 September 2020.
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2006

Nationwide survey for invasive wood-boring and bark beetles 

(Coleoptera) using traps baited with pheromones and 

kairomones. 

Brockerhoff, E. G., 

Jones, D. C., Kimberley, 

M. O., Suckling, D. M., 

Donaldson, T.

Forest Ecology 

and 

Management.

Academic 

paper

Wood-Boring 

Beetles
 doi:10.1016/j.foreco.2006.02.046.

2009
An experimental test of a visual-based push-pull strategy for 

control of wood boring phytosanitary pests.  

Pawson, S. M. and Watt, 

M. S. 

New Zealand 

Forest Owners 

Association.

Academic 

paper

Wood-Boring 

Beetles

Retrieved from 

http://www.nzfoa.org.nz/images/stories/pdfs

/content/barkbeetle/42441-

pawson_and_watt_21-5-08.pdf. on 4 

September 2020.

2011 1-Aug

Fuscumol and fuscumol acetate are general attractants for 

many species of cerambycid beetles in the subfamily 

Lamiinae.  

Mitchell, R., Graham, E. 

E., Wong, J. C. H., 

Reagel, P. F., Striman, B. 

L., Hughes, G. P., 

Paschen, M. A., Ginzel, 

M. D., Millar J. C. and 

Hanks, L. M.

Entomologia 

Experimentalis 

et Applicata.

Academic 

paper

Wood-Boring 

Beetles

Retrieved from 

http://www.life.illinois.edu/hanks/pdfs/Mitch

ell%20et%20al%202011%20Fuscumol%20

EEA%20141.pdf on 4 September 2020.

2014 June

Development and Evaluation of a Trapping System for 

Anoplophora glabripennis (Coleoptera: Cerambycidae) in the 

United States. 

Nehme, M. E., Trotter, T. 

R., Keena, M. A., 

McFarland, C., Coop, J., 

Hull-Sanders, H. M., 

meng, P., Moraes, C. M., 

Mesher M. C. and 

Hoover, K.

Environmental 

Entomology

Academic 

paper

Wood-Boring 

Beetles

Volume 43, Issue 3, DOI: 

10.1603/EN14049.

2018 27-Apr
Developing trapping protocols for wood‐boring beetles 

associated with broadleaf trees. 

Rassati, D., Marini, L., 

Marchioro, M., Rapuzzi, 

P., Magnani, G., Poloni, 

R., Giovanni, F. D., 

Mayo, P., Sweeney, J.

Journal of Pest 

Science.

Academic 

paper

Wood-Boring 

Beetles

 https://doi.org/10.1007/s10340-018-0984-y. 

Retrieved from 

https://www.researchgate.net/publication/32

5093720_Developing_trapping_protocols_f

or_wood-

boring_beetles_associated_with_broadleaf

_trees on 16 September 2020.


