Staff Assessment Report

APP202529: import and release the moth
plant rust fungus, Puccinia araujiae, as a
biocontrol agent for the weed moth plant
23 October 2015

Purpose

An application to import and release the moth plant rust fungus, Puccinia araujiae, as
a biocontrol agent for the weed moth plant, Araujia hortorum

Application number

APP202529

Application type

To obtain approval to release new organisms

Applicant

Northland Regional Council

Date formally received

17 August 2015

2

EPA advice for application APP202529

Executive Summary and Recommendation
In August 2015, Northland Regional Council made an application to the Environmental Protection Authority
(EPA) seeking to introduce the moth plant rust fungus (Puccinia araujiae) as a biological control agent for the
weed moth plant (Araujia hortorum).
We examined the beneficial and adverse effects to the environment, market economy, and society and
communities, in addition to the effects on Māori and their relationship to the environment in our assessment
of the application.
The applicant presented evidence to show that the moth plant rust fungus will not infect native New Zealand
species based on taxonomic analysis and safety testing conducted in quarantine. New Zealand jasmine
(Parsonsia spp.) is the only native plant that is in the same family as moth plant but it belongs to a different
sub-family. Host range testing showed that moth plant rust only attacks plants in the sub-tribe to which moth
plant belongs, therefore, New Zealand jasmine is not considered susceptible to the rust. The moth plant rust
may attack the exotic ornamental species tweedia since it is in the same sub-tribe as moth plant. Tweedia is
valued by some home gardeners and sold by specialist nurseries, however, any attack by the moth plant rust
on tweedia is considered to occur incidentally only, and any adverse effects on the nursery industry from the
introduction of the rust are likely to be small.
Therefore, we consider that the introduction of the moth plant rust will not have any adverse effects on native
species or on plant species that are valued by home gardeners and the nursery industry in New Zealand.
We also note that the introduction of the moth plant rust fungus is unlikely to reduce the intrinsic value of our
ecosystem as we consider it unlikely to displace native and valued fauna and flora, rapidly alter ecosystems
or hybridise with native rust fungi.
We note that reductions in vigour and spread of moth plant by the moth plant rust is likely to lead to the
restoration of native ecological process and functions which will improve biodiversity and conservation
values.
We considered that the benefits that may follow the introduction of the moth plant rust fungus will outweigh
any identified risks and costs.
We also considered that the moth plant rust fungus meets the minimum standards set out in section 36 of
the Hazardous Substance New Organisms (HSNO) Act.
We recommend that the application be approved.
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1. Purpose of this document
On 6 August 2015, Northland Regional Council applied to the Environmental Protection Authority
(EPA) to introduce the moth plant rust fungus, Puccinia araujiae.
This document has been prepared by EPA staff to advise the Decision-making Committee on our
risk assessment for the release of the moth plant rust fungus. 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.

2. Application process
Northland Regional Council lodged an application with the EPA on 6 August 2015 seeking approval
to release the moth plant rust fungus 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 26 August
2015 as required by section 53(1)(b) of the Act. The submission period ended on 7 October 2015.

3. Submissions
The EPA received 37 submissions which are summarised in Appendix 1. Most submitters supported
the release of the moth plant rust fungus to control moth plant infestations in New Zealand, except
for Clinton Care and Dr John Liddle (CE, Nursery and Garden Industry New Zealand) who neither
supported nor opposed the application, and Margaret Hicks who opposed the application. Margaret
Hicks and John Liddle wish to be heard in support of their submissions. Te Rūnanga o Ngāi Tahu
reserved its right to be heard if a hearing is to be held for other submitters. We received a late
submission from Bruce Burns (Motutapu Restoration Trust) on 13 October 2015. We waived the time
frame under section 59 of the HSNO Act to be able to include the submission in our assessment of
the application.

4. Submissions from DOC and MPI
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.
MPI did not make any comments on the application.
DOC supports the application. DOC noted in their submission that the moth plant rust is host specific
as was shown by host range testing. DOC considers the rust to pose negligible risk to native flora
and fauna of New Zealand. Their submission is included in Appendix 2.
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5. Moth plant as the target weed
Moth plant is an invasive species in natural and modified low land
environments, as well as on conservation land and islands in the Hauraki Gulf
and off the east coast of Northland
Moth plant was originally introduced as an ornamental in the 1880s for cultivation in gardens and
parks but once it escaped cultivated environments it rapidly spread and became naturalised in the
New Zealand environment in 1888 (New Zealand Plant Conservation Network 2010). Table 1
presents the taxonomic classification of moth plant.
Table 1: Complete taxonomic description of moth plant:
Taxonomic Unit

Classification

Order

Gentianales

Family

Apocynaceae

Tribe

Asclepiadeae

Sub-tribe

Oxypetalinae

Genus

Araujia

Species

hortorum Fourn.

Common names

moth plant, kapok vine, cruel plant, milk weed or wild choko vine

The native range of moth plant is south-eastern Brazil, Argentina, Paraguay and Uruguay.
Moth plant is an unwanted organism under the Biosecurity Act 1993 and is listed on the National
Pest Plant Accord. Moth plant is banned from sale, propagation or distribution. It is also listed in the
Consolidated List of Environmental Weeds in New Zealand published by DOC.
The plant has distributed throughout the Auckland region, throughout the northern part of the North
Island including the Coromandel Peninsula, Northland and islands off the coast of these regions, and
in the Nelson/Marlborough area.
David Havell (Technical Advisor, DOC) submitted that moth plant is widely distributed in the north of
the North Island, scattered in Gisborne, in the Wairarapa and Horowhenua regions of the lower North
Island. There are also records of moth plant infestations on the West Coast and in the Nelson district
(Landcare Research 2015a).
In an unpublished Landcare Research report, it is noted that there are no quantitative data available
to show distribution or project possible incursion rates by moth plant infestations in the future (Hill
and Gourlay 2011). DOC submitted a moth plant distribution map consolidating data in their BioWeb
weeds database in 2011 which shows the areas where moth plant has successfully invaded (Figure
1). These areas are predominantly low land comprising loose fertile soils in areas of moderate to
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high rainfall. Moth plant is intolerant to cold temperatures which has played a role to limit the
southern expansion of moth plant infestation (Winks and Fowler 2000).
Moth plant has typical vine-like growth which allows it to clamber over other low growing plants whilst
it smothers native plants and causes a decline in species diversity by competing for nutrients, light
and other resources.
Moth plant spreads mainly by wind-borne seeds that become free from pods as they dry out and split
during winter months. Seeds may travel long distances (up to 40 km) on fine silky tufts. Dispersal
can also occur via animals, human activities and by water (Auckland Regional Council 1999).
DOC submitted that lowland bush relics and restoration plantings which are especially susceptible to
weed invasion can be compromised by moth plant infestation. Mr Havell further noted moth plant
seedlings readily grow in shady conditions and light wells, and in low open vegetation on coastal
fringes and cliff faces.
Within the Auckland region, residents are required to control moth plant on their properties if it is
within a moth plant containment zone – areas that border the Waitakere Ranges, Hunua Ranges and
Hauraki Gulf islands (Auckland Council 2015).

Figure 1 Moth plant distribution in New Zealand showing it is abundant in northern North Island locations,
particularly Northland, Auckland, the Hauraki Gulf and the Coromandel (DOC BioWeb, 2011)
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Moth plant is managed as part of a site-led weed programme by DOC
DOC submitted it has moth plant control and surveillance programmes on at least five offshore
islands where endemic and threatened plants occur. The Poor Knight Islands and Hen and Chicken
Islands are 22 and 12 kilometres offshore respectively. These islands have been the site of moth
plant infestations for 10 to 16 years which demonstrates the long range dispersal capability of moth
plant seeds.
DOC noted that at least 12 national priority biodiversity management units and 40 reserves contain
moth plant infestations, and at least four community groups run moth plant programmes on public
conservation land.
DOC further noted that the wide distribution of moth plant does not allow for this weed species to be
managed as a weed-led eradication programme but rather as part of site-led programmes. DOC
submitted that a weed-led eradication approach will only be beneficial where there are small
localised populations of moth plant, for example in the Wairarapa or the South Island.

Moth plant poses threats to conservation values for a number of local government
and non-government agencies
During consultation that was undertaken by Richard Hill on behalf of the applicant for the proposed
introduction of biological control agents for moth plant, a number of agencies provided more details
of the impact that moth plant has had in their regions (Hill 2011, Landcare Research 2015a). The
most noteworthy responses are summarised below.
John Mather (Bay of Plenty Regional Council) noted during this consultation phase that moth plant is
widespread in coastal areas of Bay of Plenty. It has infested kiwifruit orchard shelterbelts, estuary
margins, coastal back-dune areas and transport corridors. Mr Mather noted that moth plant is a
significant problem to the kiwifruit industry. Fiona McTavish (General Manager Strategy, Bay of
Plenty Regional Council) submitted to the EPA that moth plant is listed as a restricted pest under
their Regional Pest Management Strategy (RPMS) 2011-2106. This translates to the weed being
widespread throughout the region although Bay of Plenty Regional Council do not actively manage it
since they do not have resources available to do so.
Catherine Law (Taranaki Regional Council) noted to the applicant that moth plant is not generally
perceived as a problem in Taranaki and is not included in the RPMS however “there is potential for
significant infestation of riparian areas and other public amenity areas currently vegetated with
desirable species” from where it exists on private properties.
Moth plant is recognised as an environmental and public threat according to the Waikato Regional
Council RPMS. It is categorised as a progressive containment species. In other words, the intent of a
moth plant control programme is to contain and reduce the distribution of the weed to a defined area
over time (Waikato Regional Council 2014).
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Moth plant is not included in Hawke’s Bay Regional Council’s RPMS, however, Darin Underhill
(Biosecurity Team Leader, Plant Pests) noted to the applicant that staff time is spent on the plant in
respect to advising the public on how to control the plant.
Phil Karaitiana (Gisborne District Council) noted that moth plant has a limited control status in their
RPMS. “Essentially weeds in this category are widely spread, established in suitable habitats and
cause adverse effects in specific areas.” The Council must undertake surveillance, monitor, educate
and enforce statutory obligations under the Biosecurity Act. These obligations are that no land
occupier shall sell, propagate, knowingly communicate or spread moth plant. Mr Karaitiana further
noted that moth plant has a negative impact on the environment and on social and economic values
in the greater Gisborne region (Landcare Research 2015a).
Moth plant has total control status in the Greater Wellington Regional Council’s RPMS. This means
that moth plant is controlled at all known sites on an annual basis. This status also requires land
occupiers to notify Greater Wellington of moth plant on any land they own or occupy within the
region, and allows Greater Wellington to choose the most appropriate methods for control and for
any additional costs to be borne by the landowner/occupier. Richard Grimmett noted to the applicant
that “it is well documented of the potential of the plant if allowed to establish and spread uninhibited”.
Moth plant was declared as a total control pest plant in the RPMS for Marlborough in 2012. Jonathan
Underwood (Biosecurity Coordinator, Marlborough District Council) noted in his submission to the
EPA that moth plant infestations are mainly found in Blenheim, with smaller isolated infestations
found in Waikawa, Picton and Renwick. The current objective for management of moth plant is
eradication from Marlborough.
Gareth Eloff (Queen Elizabeth II National Trust) noted that moth plant is recorded as a threat in 119
registered covenants. Nan Pullman (Whangarei regional representative, QEII National Trust)
submitted to the applicant during the consultation phase that she has ongoing battles with moth plant
at a number of sites within the Whangarei district where moth plant has been targeted for a number
of years.
Moth plant is designated as a containment (removal) pest plant in the Waitakere and Hunua Ranges
and the Hauraki Gulf Islands weed control zones, and a surveillance pest plant throughout the
remainder of the Auckland region. It is recognised as a major threat to the Auckland region as it is
spreading throughout the region and has the potential to colonise new habitats in natural areas. Holly
Cox from the Auckland Council noted that there is a large programme on Waiheke Island targeting
moth plant infestations which covers both surveillance and control of the weed. Ms Cox noted that
moth plant is a problem in roadside reserves, on commercial sites, vineyards and lifestyle blocks.
Moth plant is classified as a community pest control plant in Northland. This means that moth plant is
widespread throughout the region and is considered to cause damage to native ecosystems by
smothering existing vegetation and preventing native plant regeneration. Northland Regional Council
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prohibits the sale, offer of sale, propagation, breeding or multiplication of moth plant (Landcare
Research 2015a).

The nuisance that moth plant causes to private landowners and occupiers is
highlighted by the number of submissions to the EPA that support the application
to release moth plant rust
The EPA received 26 submissions from private individuals that manage moth plant on their land or
work as volunteers to control weeds on conservation estates. A significant proportion of these
submitters are based in Northland and thus we consider that moth plant poses a threat to
conservation values and negatively affect landowners’ enjoyment of their properties in this region of
New Zealand in particular. A summary of the submissions is included in Appendix 1.

Moth plant can presently only be controlled by physical and chemical methods
however these methods are limited in their efficacy as most moth plant infestations
are either inaccessible or inconspicuous
A number of herbicide mixtures are recommended as effective chemical control methods against
moth plant. These include commercial preparations such as Banvine Herbicide which contains 2,4dichlorophenoxy-acetic acid and 3,6-dichoro-2-methoxybenzoic acid; Grazon which contains triclopyr
butoxethyl ester and diethylene glycol monoethyl ether; and Escort which contains metsulfuronmethyl (Winks and Fowler 2000).
None of the herbicides on the market target moth plant directly therefore non-target damage due to
herbicide application occurs when herbicides are applied via knapsack or handgun sprayers. Nontarget damage can be minimised when herbicides are applied directly to cut trunks or stems of moth
plant.
Moth plant programmes are affected by the ongoing incursion of seeds into control sites due to
populations that are in close proximity and the inability to identify new populations before they fruit
since they may be inconspicuous. The early detection and eradication of new populations is
constrained by the inaccessibility of some sites or the hidden locations of new populations
establishing. Moreover, seed banks can remain viable for more than five years from the time of being
shed (Winks and Fowler 2000, Hill and Gourlay 2011).
Physical control tactics include hand pulling of young plants, and cutting of larger plants to apply
herbicides to exposed trunks. The choko-like fruits and stems leak a white sap that can cause rashes
and sore eyes on weed control workers and therefore it is recommended that gloves and safety
glasses are worn when cutting stems and handling plant material. John Mather (Environment Bay of
Plenty) noted that “the plant is difficult to control organically as it snaps off just below the surface if
hand-pulling. It then coppices and regrows from this point.”
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6. Organism proposed for release
Rust fungi form parasitic relationships with particular host plants and are
responsible for effects that cause premature ageing of plant organs, leaf and
stem canker, loss of foliage and reduction in plant vigour
Rust fungi are obligate parasites of vascular plants that develop long-term feeding relationships with
their hosts. The disease caused by these fungi is referred to as rust. The typical symptom is a rustcoloured lesion on plant leaves or on any above-ground organs (McKenzie 1998).
Rust fungi have life cycles with up to five spore stages. They can complete their life cycles either on
a single host or on two unrelated plant hosts. Most rust fungi that are present in New Zealand are
considered to complete their life cycle on one host only (McKenzie 1998). There is one indigenous
rust that can complete its life cycle on two hosts, and a further three introduced rusts that have
previously been recorded in New Zealand that use primary and alternate hosts to complete life
cycles on (McKenzie 1998).
There are 170 known genera of rust fungi worldwide with only 22 genera known to exit in New
Zealand.
Almost 46% of the rusts known in New Zealand have arrived in New Zealand and therefore are not
native to New Zealand. 38% of rust fungi are considered to be endemic, occurring naturally only in
New Zealand; and 16% are indigenous, therefore, they occur naturally in New Zealand but also
found elsewhere (McKenzie 1998).
Rust fungi penetrate the intercellular space of the host plant’s stems, petioles or leaves with a
complex series of infection mechanisms. This includes branching filaments called hyphae that
produce enzymes that break down plant cuticles and cell walls until specialised hyphal tubes called
haustoria penetrate plant cells to absorb nutrients and water (Mendgen, Hahn et al. 1996).
Rust pathogens of native plants are considered to be host specific as they may have evolved
together in their native habitat (McKenzie 1998). Non-host plants have specific defensive
mechanisms that allow them to be resistant against infection by rusts that they did not evolve with.
These defensive mechanisms include rapid plant cell death when a hyphae from an unknown rust
fungus penetrates a plant cell, which is controlled by parasite-specific resistance genes in the plant
(Heath 1997). This means that the fungus will not be able to feed on the plant by absorbing water
and nutrients from the cell and therefore cannot establish a parasitic relationship with the plant.

Moth plant rust
Moth plant rust fungal cultures were isolated from moth plant material collected in the field in
Argentina and Uruguay during surveys of insect fauna and plant pathogens associated with the plant
in its native habitat between 2004 and 2009 (Waipara, Winks et al. 2006, Delhey and Kiehr 2009,
Anderson 2015).
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Moth plant rust was found in four populations of moth plant in the north and northeast of Buenos
Aires province in Argentina when surveys were first undertaken in 2004. During a follow up survey in
2006, “appreciable” damage was found to the populations in these regions due to infection by the
rust (Delhey and Kiehr 2006). The researchers noted that “disease intensity was very high and
considerable damage on the target plant could be inferred”. They concluded that diseases (such as
the rust fungus) are important regulators of moth plant population densities in Argentina.
Field observations and laboratory experiments that were performed to determine the host range of
the fungus confirmed that the moth plant rust completes a life cycle on a single host, therefore, it is
microcyclic (i.e. it’s only host is moth plant, or other plants within the same subtribe as shown in host
testing) and lacks three of the five spore stages that many rust fungi have. The moth plant rust has
only been shown to produce teliospores and basidiospores.
Moth plant rust transmits from moth plant to moth plant via teliospores. Researchers in Argentina
noted that its microcyclic status makes it a promising biocontrol agent for moth plant in New Zealand
since it requires one host only (moth plant) to complete its life cycle on (Delhey and Kiehr 2009).
Preliminary testing undertaken in containment in Argentina on moth plants obtained from New
Zealand showed that the rust infected three out of six plants grown from three seed lines. The
researchers concluded that moth plants from New Zealand are susceptible to moth plant rust
infection (Delhey and Kiehr 2009). We consider this to be important as local environmental pressures
can change the physiological and/or genetic constitution of organisms. Moth plants in New Zealand
may have developed into different biotypes or genotypes of the species due to New Zealand’s
unique conditions which could have rendered New Zealand moth plants resistant to moth plant rust
infection. The taxonomic classification of the moth plant rust fungus is shown in Table 2.
Table 2: Taxonomic description of the moth plant rust fungus
Taxonomic Unit

Classification

Class

Pucciniomycetes

Order

Pucciniales

Family

Pucciniaceae

Genus

Puccinia

Species

araujiae Lev.

Common names

moth plant rust
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A number of plant fungal pathogens have been introduced to New Zealand
and they have shown to be successful biocontrol agents against
environmental weeds whilst not having significant adverse effects on nontarget plants
The first fungal biocontrol agents that were intentionally introduced into New Zealand were old man’s
beard leaf fungus in 1990 and mist flower white smut fungus in 1998. There have also been a
number of self-introductions by fungi such as blackberry rust and bridal creeper rust which are
thought to have arrived in New Zealand either accidentally or autonomously by wind-dispersed
spores (Harman, Waipara et al. 2008, Hayes, Fowler et al. 2013).
Surveys of five fungi, which included the mist flower white smut fungus, blackberry rust, bridal
creeper rust, the rust Puccinia hieracii var. piloselloidarum to control mouse-eared hawkweed and
Californian thistle rust on plants that are closely related to the target weeds, were undertaken
between 2000 and 2009 (Waipara, Barton et al. 2009). These surveys aimed to determine the
degree, if any, off-target damage that the pathogens have caused since they were introduced.
The intentional introduction of the mist flower white smut fungus caused major damage to the weed.
Average percentage mist flower cover declined over five years from 81% to 1.5% in research plots
and that was directly attributed to activity of the smut fungus. The decline in mist flower cover was
accompanied by an increase in species diversity and increase in cover of native plants. In contrast,
average percentages of exotic plants (excluding mist flower) did not change significantly (Barton,
Fowler et al. 2007).
The bridal creeper rust fungus, Puccinia myrsiphylli, which was intentionally introduced into Australia
to control the scrambling perennial vine bridal creeper in 2000, was detected in New Zealand for the
first time in 2005. It is thought that the rust arrived in New Zealand by spores traveling on air
currents. The rust is shown to have caused severe damage to bridal creeper populations in its
established range in northern New Zealand with up to 100% premature defoliation of the plant prior
to both fruit ripening and natural ageing processes over two active growing seasons of the weed
(winter-spring, autumn) (Harman, Waipara et al. 2008).
Of the five pathogens surveyed by Waipara and co-authors in 2009, incidental non-target damage
was only observed in the case of the blackberry rust when it infected native Rubus cissoides,
commonly referred to as bush lawyer or tātarāmoa, and evergreen blackberry, R. laciniatus. The
blackberry rust was released in Australia in 1991 for the control of European blackberry, R.
fructicosus. It is thought to have travelled to New Zealand via its wind-blown spores. Possible nontarget effects in New Zealand were predicted in host range testing when the fungus was first being
considered as a potential biocontrol agent for European blackberry in Australia. It has, since its
arrival in New Zealand, not been observed to infect the three commercially grown Rubus species in
New Zealand, namely raspberry, blackberry and loganberry. And to-date, blackberry rust has not had
significant population level impacts on bush lawyer (Waipara, Barton et al. 2009).
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We consider that the track record of pathogen biocontrol programmes supports the notion that fungal
pathogens are highly specific to their host plants and that potential off-target damage can be
adequately predicted in host range testing.

7. Risk assessment
Risk assessment assumptions
Our assessment of the benefits and risks associated with the release of moth plant rust to control
moth plant is based on the assumption that the moth plant rust fungus will successfully establish in
the New Zealand environment and develop self-sustaining populations.
We note that the rust may take some time to establish and build self-sustaining populations;
therefore, the effects of the organism on moth plant populations will be gradual at first. We also note
that rust fungal infestations will need to reach high levels to cause optimum damage to moth plant
populations to be beneficial.
We identified the benefits and risks associated with the moth plant rust from the information provided
by the applicant, scientific evidence that was collected during a literature review, and additional
information provided by submitters. We performed a preliminary risk assessment on the material in
the application and distributed this via the Application Summary and Information for Submitters when
the application was publically notified on 26 August 2015. The preliminary risk assessment focussed
on the risks, costs and benefits that were identified by the applicant. This was undertaken to
encourage interested parties to submit their feedback to the EPA so that we can consider all relevant
information to perform a comprehensive risk assessment of the application to introduce the moth
plant rust fungus to New Zealand.

8. Assessment of benefits (positive effects)
The applicant identified potential beneficial effects on the environment, the market economy, society
and communities, and Māori culture and traditions that can be associated with the release of the
moth plant rust to control moth plant in New Zealand. We have assessed all benefits and discuss the
elements that we considered to have a significant result. Therefore, those effects where the
likelihood and magnitude of the effects are considered to be low or speculative were not assessed.

Our assessment of potential environmental benefits
The applicant identified the following benefits of the moth plant rust if infection causes significant
damage to moth plant vegetation:
 The rust fungus will limit vegetative spread and abundance of the weed within existing sites by
reducing moth plant photosynthesis and growth, killing stems, and causing defoliation.
 The rust fungus will limit seed production which will limit the spread and introduction of moth
plants to new sites.
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 Infection by the rust fungus will lead to defoliation of moth plants which will reduce shading effects
to underlying plants. This will assist to restore native ecological processes and improve
biodiversity in weed impacted areas.
 Biological control of moth plant populations will lead to significant reductions in herbicide use,
which will lead to improved environmental outcomes such as off–target and incidental damage
that broad-spectrum herbicides cause.
We developed benefits pathways in our assessment of the areas of impact to demonstrate what we
consider to be the ultimate benefits that may follow the introduction of the rust fungus (see Appendix
3). Our assessment of the likelihood that these ultimate benefits may occur follows below.

Reductions in moth plant abundance is expected to restore native ecological process and
functions which will improve biodiversity and conservation values
We consider that there is strong evidence in the scientific literature demonstrating the adverse
impacts that invasive plant species have on ecological processes, functions and native fauna and
flora species diversity (for example, Randall 1996; Vitousek et al., 1997; Van Kleunen et al., 2015).
Weedy plant species, such as moth plant, degrade biological systems by utilising resources that
would normally be available to support native species and their functions in food webs.
Therefore we consider that reductions in the abundance of moth plant populations may lead to
restored ecosystems where native species flourish, and deliver better biodiversity and conservation
outcomes.
We consider it likely that native ecological processes will be restored and improvements in
biodiversity and conservation values will follow when moth plant populations are controlled by the
rust fungus. A key benefit of the rust fungus is that it can access hard to reach moth plant
populations as the rust fungus disperses via wind-borne spores. This, in turn, will reduce the need for
physical or chemical control methods.
The ability of the rust fungus to reduce the spread of moth plant to ecologically valued areas or
offshore island locations is considered to be another beneficial effect. It is likely that infection of the
moth plant by the rust fungus will reduce fruit production and, as a result, limit seed distribution.
We consider the consequences of releasing the moth plant rust will have minor to moderate
beneficial impact on native ecological processes which will underpin restoration of biodiversity
values. Therefore we consider the effects to be significant.

Reductions in moth plant abundance is unlikely to lead to significant reduction in herbicide
usage and, therefore, unlikely to reduce incidental herbicide contamination of the
environment on a national scale
DOC submitted that the wide distribution of moth plant does not allow for the weed to be managed
as a weed-led eradication programme but rather as part of a site-led programme. This implies that
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conventional control methods including herbicide use are not governed by moth plant alone. Moth
plant is most often controlled by herbicides amongst a suite of weeds at the same sites.
We consider that it is unlikely that control of the weed by moth plant rust will lead to significant
reductions in overall herbicide usage in New Zealand. There are no moth plant specific herbicides
available and where moth plant invasions occur, their populations are either in close proximity to
native species that diminishes the use of herbicides, or they exist in expansive or inconspicuous
populations that are beyond chemical control. We however note that reductions in herbicide use is
likely to occur once moth plant is successfully controlled by the rust fungus where populations of the
weed are limited in their distribution (e.g. in the Wairarapa or South Island) or it is the primary weed.
On a national level, significant reductions in herbicide use will only occur after a period of time when
biological control has successfully led to suppression of a range of weeds.
C. Jack Craw of Whangarei, who was Biosecurity Manager for Auckland Council between 2003 and
2011, submitted in response to the EPA’s preliminary risk assessment that he considers that
biological control of moth plant will eliminate or greatly reduce herbicide use where the weed is the
only adventive or at the least the most common adventive species.
We consider that the consequences of releasing the moth plant rust will have minimal impact on
herbicide usage nationally to reduce collateral environmental damage. We do however note that
there may be localised beneficial environmental impacts where moth plant populations exist that are
the most common or only invasive species and they can be effectively targeted with herbicides. The
control of those populations by moth plant rust may lead to contained reductions in local herbicide
usage and may have minor beneficial impact on reducing incidental herbicide contamination of the
environment. We consider that the effects of reducing localised herbicide usage may have low
beneficial effects on the wider environment.

Our assessment of potential benefits to the market economy
Control of moth plant is considered to be a measurable cost to DOC, regional councils, territorial
authorities and private land owners/occupiers. However, actual costs directly attributed to moth plant
control are difficult to determine since moth plant is often managed as part of a site-led control
programme, and not a weed-led programme. That is because most funded weed control
programmes target a number of weeds including moth plant across an area and a significant
proportion of control is performed by private landowners. As a result, dollar amounts can only be
estimated. DOC and some of the regional/unitary and non-government territorial authorities have
provided indicative costs to control or mitigate the effects of moth plant infestation to the applicant
(Landcare Research 2015a). A summary of costs that align most strongly with control and
management of moth plant directly follows below.
DOC estimated that costs to control moth plant in its major weed control programmes such as the
programmes on remote offshore islands vary from approximately $5,000 to $93,000 per year per site
(Landcare Research 2015a). The programmes may last 10 years or longer to fully eradicate moth

October 2015

16

EPA advice for application APP202529

plant from these sites. The total costs to run eradication programmes over their life span can range
from $500,000 to $1m, or over $300,000 to contain small infestations for up to 20 years.
Costs directly attributed to control of moth plant in the greater Wellington region was determined to
be $36,798 since 2009 (Landcare Research 2015a). Richard Grimmett of Wellington Regional
Council submitted that the amount of resource put towards this species is small since its spread in
the Wellington area is still limited, However they consider the investment is important to maintain
moth plant to its current limited distribution and thereby minimising its ability to spread so that it
becomes too costly to control using conventional methods. Mr Grimmett noted that biological control
of moth plant will enable the Council to allocate funds to other weed species where no effective
biocontrol agents are available.
Moth plant is not listed in Hawke’s Bay Regional Council’s Regional Pest Management Strategy,
however, Darin Underhill (Biosecurity, Hawke’s Bay Regional Council) submitted that they receive 20
to 30 phone calls every year regarding control of moth plant. This has an approximate cost in staff
time of $1,500 per year.
Waikato Regional Council performed a cost benefit analysis (CBA) to determine whether moth plant
should be included in its regional pest management plan (Waikato Regional Council, 2013). The
CBA was conducted back in 2002, however, the cost/benefit situation is not expected to have
changed significantly for moth plant hence the CBA has not been updated to reflect status quo. Moth
plant was deemed as a “containment control” species as the CBA produced a positive net benefit at
a lower cost compared to eradication of moth plant or allowing the plant to continue to grow
unmanaged, in other words to do nothing about moth plant in the Waikato. The Council estimated
that it will spend $29,369 annually (adjusted to present day terms) to inspect, monitor, enforce and
control moth plant using conventional methods every year for the next 10 years in the region. The
cost to the region to contain moth plant over the next 10 years is $381,765 net present value.
The Wildlife Reserve Committee of Moturoa Island in the Bay of Islands estimate that they spend
more than $5,000 and between150 to 200 person hours controlling moth plant annually.
Auckland Council estimated that in 2010/2011 the total annual costs to control moth plant and
support community efforts to control and survey moth plant by volunteers and the general public in
the region came to $1,131,660 (Landcare Research 2015a). Roughly half of this cost was attributed
to the amount the general public had spent on moth plant. Moth plant has containment (removal)
status in weed control zones around the Waitakere and Hunua Ranges and coastal land facing the
Hauraki Gulf. Land owners/occupiers must remove and continue to monitor for moth plant in all weed
control zones and on specified coastal mainland sites (Auckland Council 2015). Holly Cox from
Auckland Council acceded that the figure that the general public spends on moth plant in particular is
difficult to gauge It was estimated to be four times the dollar amount the Council spent in 2010/2011
(Landcare Research 2015a).
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We note that it is expected that some of the control costs associated with moth plant in the Auckland
region and elsewhere may include costs for a number of different weeds that grow within the same
weed control zones. Therefore, the costs to control individual weeds in a site-led program is not
considered separately, compared to weed-led programmes, as this is difficult to determine
accurately.
In addition, it is challenging to express environmental benefits, such as biodiversity and conservation
values, that are likely to follow the control of moth plant once the moth plant rust established, in
dollar amounts.
To determine the possible regional economic benefits that may result from the biological control of
moth plant we consider that there may be reductions in moth plant cover, due to moth plant rust
infection of moth plant population in the Auckland region, of between 20% (lower bound and
conservatively estimated if the moth plant rust does not establish large populations) and 80% (upper
bound). The upper bound is considered the optimum success rate that may be expected to occur
once moth plant rust establishes large populations in New Zealand that attacks the weed, and based
on high defoliation levels recorded for two other biocontrol pathogens in New Zealand: bridal creeper
rust and mist flower smut fungi (Barton, Fowler et al. 2007; Harman, Waipara et al. 2008).
A 20 to 80% reduction in moth plant cover may translate into annual savings of between $226,332
and $905,328 to control moth plant using conventional physical and/or chemical methods, and to
monitor moth plant in the Auckland region by the Council, volunteers and the general public.
As a result, we consider that it is likely that the release of moth plant rust will lead to local/regional
beneficial economic effects. This will be accomplished by reducing control and management costs
for land owners, regional councils and other territorial authorities that control moth plant as part of a
regional pest management strategy or similar mechanism. The degree of local and regional
economic benefits will depend on the abundance of moth plant and current control strategies that are
used to manage the weed. However, we consider it unlikely for the moth plant rust to have
economic benefits at a national level. Any national benefits will be minimal because moth plant is
not a target weed throughout the country and money allocated to control moth plant in particular will
be allocated to projects that target other weeds once control by the rust suppresses moth plant
abundance effectively. We therefore consider that any economic benefits from the introduction of the
moth plant rust on a national scale will be negligible.

9. Our assessment of the potential adverse effects on the
environment
The applicant considered that the introduction of the rust fungus may adversely affect our
environment if any of the following occur:
 Native plant populations are infected by the moth plant rust.
 Decline in moth plant abundance lead to invasion by other weeds.
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 Reductions in moth plant numbers lead to changes in food webs that will negatively impact native
species, and reduce the intrinsic value of our ecosystem.
We developed pathways to demonstrate the areas of impact that we consider may be adversely
affected by the introduction of the rust fungus. The pathways are shown in Appendix 4.

Host range testing showed that native New Zealand plants will not be at risk from infection
by the rust fungus
Host range testing was conducted in containment on plant species that are closely related to moth
plant to determine whether they will be susceptible to infection by the rust fungus (Anderson 2015).
Moth plant (Araujia hortorum) is a member of the dogbane family or Apocynaceae and in New
Zealand this family is represented by the native genus Parsonsia, known in the vernacular as New
Zealand jasmine, Akakaikiore or Kaikū. There are three Parsonsia species in New Zealand: P.
capsularis (not threatened), P. heterophylla (not threatened) and P. praeruptis (threatened- nationally
endangered) (New Zealand Plant Conservation Network 2015). The applicants included P.
heterophylla as a proxy for all Parsonsia species in addition to other plant species that are related to
moth plant in its testing protocol to determine the host range of the rust. Table 3 summarises the
outcome of the host testing performed in a containment facility in Argentina.
Table 3: Summary of testing performed on plant species within the family Apocynaceae, of which moth
plant is a member, to determine the host range of the moth plant rust fungus

Subtribe

Asclepiadi
nae

Oxypetalinae

Tribe

Asclepiadeae

Asclepiadoideae

Subfamily

October 2015

Percentage
of plants
developing
rust
infection
symptoms

Plant species

Category

Number of
plants
tested in
containment

Araujia hortorum
(moth plant )

Target
weed

51

96%

A. angustifolia

6

100%

Morrenia odorata
(latex plant)

7

86%

M.
brachystephana

6

100%

Oxypetalum
coeruleum
(tweedia)

Ornamental
exotic
species

Was not tested; expected to
be susceptible to infection

Asclepias
curassavica
(blood flower;
tropical milkweed)

Valued
exotic
species

12

0%
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Apocynoideae

Subfamily

Rauvolfioideae

Tribe

Subtribe

Percentage
of plants
developing
rust
infection
symptoms

Plant species

Category

Number of
plants
tested in
containment

Gomphocarpus
physocarpus
(swan plant)

Valued
exotic
species

16

0%

Marsdenieae

Hoya carnosa
(waxplant)

9

0%

Nerieae

Nerium oleander
(common
oleander)

8

0%

Mandevilla laxa
(Chilean jasmine)

8

0%

Mandevilla
sanderi (Brazilian
jasmine)

2

0%

5

0%

8

0%

Neriinae

Mesechiteae

Echiteae

Parsonsiinae

Parsonsia
heterophylla (New
Zealand jasmine;
Kaikū)

Vinceae

Vinceae

Vinca major
(large periwinkle)

Native
species

The host testing method including the test plant selection was peer reviewed by Dr Sarah Dodd, a
plant pathologist with professional experience in weed biocontrol using plant pathogens, including
rusts. Dr Dodd concluded that the testing was completed in accordance with best practice and all
conclusions drawn from the testing are correct.
The results from the testing showed that only plant species in the same sub-tribe as moth plant
Oxypetalinae developed disease symptoms. These species were Araujia angustifolia, Morrenia
odorata (latex plant) and M. brachystephana. They are not recorded as being present in New
Zealand. All other plants outside of the moth plant’s sub-tribe did not develop infectious symptoms in
the tests. There are no other native plant species that belong in the same sub-tribe or tribe
(Asclepiadae) as moth plant in New Zealand (Landcare Research 2002-2015a). The native
Parsonsia species, which belongs to a different tribe, is the closest related native species and did not
display any infectious symptoms.
We consider it highly improbable that the rust fungus will infect native plant species if it is released
in New Zealand.
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Reductions in moth plant populations will not displace native and valued fauna species that
depend on moth plant for food and shelter, or bring changes to ecosystem interactions
Surveys of insect fauna on moth plant at 12 sites in New Zealand were conducted between October
2002 and March 2004. The surveys were conducted to identify possible insect and fungal biocontrol
agents of moth plant that already exist here but also to determine the range of insects that are
associated with the weed in New Zealand (Waipara et al. 2006).
Waipara and colleagues found that there were no specialised moth plant associated insects present
at the study sites, and that damage to moth plant populations by insects and fungal pathogens in
New Zealand was minimal. Therefore, the researchers concluded that there is limited potential to
source a biocontrol agent for moth plant in New Zealand (Waipara et al. 2006).
Since there were no specialised or valued insects found to be associated with moth plants only for
food or shelter, any insect species affected by declining moth plant populations will find other
sources of food or shelter in neighbouring vegetation.
We considered if the introduction of the species of moth plant rust, Puccinia araujiae, will bring about
changes in food webs and ecosystems in our risk assessment.
Mycoparasites
We note that there are at least 119 exotic and native rust fungal Puccinia species already present in
New Zealand (McKenzie 1998). Rust fungi can be attacked by other fungi known as mycoparasites.
If any of the mycoparasites that are present in New Zealand attack P. araujiae, it may lead to higher
population levels and spore loads of the mycoparasite that, in turn, can lead to higher levels of attack
on other rust species including native Puccinia species.
The applicant considered that the potential for high mycoparasite loads to suppress other rust fungi
is likely to be highly localised and contained since the moth plant rust is host specific as was shown
by host range testing. Therefore, any interactions with mycoparasites will be localised and restricted
to moth plant habitats only.
Vegetation and ecosystem effects
We also consider that any decrease in moth plant numbers and changes in vegetation once the rust
fungus establishes and infects populations of the weed will be gradual. The infection of plants is
expected to appear systematically and therefore weed populations will not be destroyed by the rust
in a short time frame. As a result, larger ‘downstream’ or ‘ripple’ effects on the ecosystem will not
occur immediately and any change will take place gradually. We consider that adaptation within food
webs will thus be slow and on-going; however, in the absence of research into ecology and
ecosystem adaptation when a new species is introduced and another becomes suppressed, the
ultimate effects cannot be predicted with certainty.
The applicant noted that weeds that occupy similar niches to the moth plant may invade areas where
moth plant populations decline due to control by the rust fungus. They also noted that other weed
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species, such as Japanese honeysuckle and old man’s beard, that have similar ecological effects to
moth plant do not necessarily occur where moth plant populations are located. Thus the applicant
does not expect any of these or other climbing weeds to replace moth plants when populations start
declining but if this happens the effects are expected to be neutral.
We consider it unlikely that the introduction and establishment of the rust fungus will lead to
displacement of native or valued insect fauna, or lead to significant changes in ecosystem
interactions.

It is very unlikely that the rust fungus will hybridise with native rust fungi once it
establishes in the New Zealand environment
Hybridisation is the process when two related organisms of different species or genera cross-breed
to make a hybrid. There are 22 genera of rust fungi in New Zealand. There are only two genera
within the family of Pucciniaceae that contain native rust fungi: Puccinia, of which moth plant rust is a
member, and the Uromyces.
No species belonging to any of the 22 genera of rust fungi in New Zealand have been isolated from
moth plant (McKenzie 1998). The EPA also undertook a survey of all known fungi that were isolated
and deposited in the Landcare Research New Zealand Fungi culture collection up to today. We
found that none of the native Puccinia or Uromyces species deposited in the Landcare Research
collection was previously isolated from moth plant in New Zealand (Landcare Research 20022015b).
In the survey of fungal pathogens found on moth plants by Waipara et al. (2006), 16 fungal species
were identified at 12 study sites. Two species were considered to be abundant on moth plants but
they are not rust fungi. The remaining 14 were not specific to any host or were identified as
secondary pathogens, thus they infected the plants after damage caused by insect feeding or as a
result of primary infection.
Therefore we consider that there will be minimal opportunity for interactions between moth plant rust
and other rust fungi since it is expected that moth plant rust will only infect moth plant in New
Zealand. The moth plant rust may also parasitise the exotic ornamental tweedia but this species is
occasionally grown in private gardens only. We consider that any potential for hybridisation, and
related impact on New Zealand’s inherent genetic diversity, will occur when related rust fungi attack
moth plant which only occurs incidentally.
On the whole, we consider that it is unlikely that there will be any significant adverse impact on the
intrinsic value of our ecosystem from the introduction of the rust fungus to control moth plant since
native and valued fauna will not be displaced, ecosystems will not be disturbed, and moth plant rust
will have minimal opportunity to interact with other rust fungi on its natural host. Any consequences
on the environment from the release of the moth plant rust will be minimal thus we consider any
adverse effects to be negligible.
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10. Our assessment of the potential effects on exotic
ornamental plants, and the associated adverse effects on
society and communities
There may be adverse effects on the appreciation of ornamental plants if the moth plant rust fungus
attacks ornamental plants that are related to moth plant: tweedia, swan plant and tropical
milkweed/bloodflower (Table 3).

Tweedia
Oxypetalum coeruleum (tweedia) is a species of flowering plant that was introduced to New Zealand
and occasionally grown as an ornamental species. Attempts to grow tweedia in containment during
the host range testing were not successful and therefore the researchers could not determine
whether the moth plant rust will attack tweedia (Anderson 2015). Oxypetalum coeruleum belongs to
the same sub-tribe as moth plant and therefore it must be assumed that this species would be
susceptible to the moth plant rust in New Zealand. Dr Sarah Dodd, who reviewed the host range
testing methodology, noted that “given it (tweedia) belongs to the susceptible sub-tribe and is
assumed susceptible to the pathogen, confirmation by testing would add no further value to the risk
assessment process”.
The applicant considered that any negative effects on tweedia by the moth plant rust will depend on
the levels of infestation that the moth plant rust fungus built on its host, moth plant. It is expected that
rust fungal infestation will need to reach high levels to cause sufficient damage to moth plant
populations to be beneficial. If this does not occur then any risk to tweedia is expected to be minimal.
However, if tweedia is affected by the moth plant rust gardeners will be able to mitigate damage by
applying fungicides.
Consultation with gardeners and lovers of ornamental plants was undertaken by Landcare Research
through the New Zealand Gardener magazine to gauge the public’s response to the possible attack
of tweedia by biological control agents for moth plant (Hill 2011). The public’s views were mixed with
many stating that a biological control agent to control moth plant is welcomed and that protection of
native species must come first before we give consideration to the impacts on desirable exotic
species. However, a number of responses also showed that some gardeners attribute great value to
exotic ornamental plants, including tweedia.
Dr John Liddle, Chief Executive of the Nursery and Garden Industry New Zealand, submitted to the
EPA that tweedia is grown in New Zealand to provide nectar and a host for monarch caterpillars. Dr
Liddle further noted that propagation of tweedia is restricted to specialist nurseries and gardeners,
and is “a valued ornamental among enthusiast New Zealand gardeners and when available is used
by florists in bridal bouquets”. However, he stated that the impact on the nursery industry from
tweedia being infected with moth plant rust fungus is likely to be small.
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Swam plant and tropical milkweed
Host range testing was performed on two other ornamental milkweed species that are prized by New
Zealand gardeners: swan plant (Gomphocarpus physocarpus) and bloodflower or tropical milkweed
(Asclepias curassavica). Neither species were infected by the moth plant rust in containment testing.
These species are not in the same sub-tribe as moth plant and, as a result, confirmed that the moth
plant rust fungus will not attack any species outside of its sub-tribe.
Jacqui Knight from the Monarch Butterfly New Zealand Trust noted to the applicant that moth plant,
tweedia, swan plant and tropical milkweed are valued by gardeners who foster monarch butterflies
(Landcare Research 2015a). Monarchs use the swan plant and tropical milkweed as a source of
nectar and to complete their life cycle on, and monarch caterpillars can use moth plant and tweedia
as alternative food sources (Arter-Williamson 2009). However, monarch butterflies will not lay their
eggs on either moth plant or tweedia. Ms Knight highlighted the value of swan plant and tropical
milkweed as hosts to monarchs and as important model species since they can teach the public
about biological interactions and biodiversity principles. She also pointed out that these plants have
economic value to wholesale growers and nurseries.
Ms Knight requested that more swan plant (G. physocarpus) and tropical milkweed (A. curassavica)
plants should be tested, in addition to expanding the test plant list to include other species of
Gomphocarpus and Asclepias, including rose milkweed (A. incarnate) and butterfly flower (A.
syriaca) to assess their susceptibility to moth plant rust. Ms Knight suggested that by including more
species in host range tests, the probability to predict off-target effects would be greater.

Adequacy of host range testing
We consider host range testing that is performed according to best practice to be adequate to
identify possible off-target effects of new biocontrol agents. The original host range testing method
prescribed by Wapshere (1974) relied on phylogenetic relationships between a weed and other
plants to identify those that are closely and more distantly related. This methodology assisted with
putting together a plant species list to test for off-target effects. The centrifugal phylogenetic method
was since updated due to the rapid development of molecular tools that led to new understandings of
the phylogenetic relationships between species. This has created new levels of certainty in
establishing strict relationships between species, and has meant that not as many species from
related taxa need to be included in a test species list as was proposed by Wapshere in 1974 (Briese
2005).
We note that advances in molecular tools coupled with an increasing body of work on plant pathogen
biocontrol agent releases in New Zealand and worldwide create high levels of confidence in the test
methodology (see 6.12-6.17). The test species selection and testing methodology were considered
to meet current best practice by an independent reviewer, Dr Sarah Dodd. Therefore, we consider
that no additional testing will be required to attempt to define the moth plant rust’s host range further.
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The testing shows that no plant species outside of the sub-tribe that moth plant belongs to
(Oxypetalinae) will be affected by the rust. Therefore, we consider that no additional plant species in
related sub-tribes, including the Asclepiadinae, need to be tested as any other Asclepias or
Gomphocarpus species are equally distantly related to moth plant and other plants within the
Oxypetalinae.
Tweedia is the only other plant species in New Zealand that may be infected by the rust. Moth plant
rust disperses via wind-borne spores from infected plants and migrates where wind currents take the
spores and distribute them to new locations. The spores cannot find moth plant populations or other
potentially susceptible plants on their own accord. Hence, we consider that moth plant rust spores
will come across tweedia that generally exist as individual plants in private gardens by accident only.
The rust however will be effective against moth plants in moth plant populations where they occur in
conservation estates since spores can distribute more efficiently between plants that exist within the
same space.
Therefore we consider it unlikely that the introduction of moth plant rust will adversely affect tweedia
at a population level as it is grown in home gardens or nurseries away from where moth plant
infestations occur in conservation estates and inaccessible rural areas, although there are also moth
plant infestations present in urban environments in some areas. Any attack on tweedia will occur
incidentally and localised infections of tweedia by the moth plant rust (or any other rust fungi that are
already present in New Zealand) can be managed by fungicide application. In response to this
statement in the EPA’s preliminary risk assessment, Dr Liddle from Nursery and Garden Industry
New Zealand submitted that this is based in the belief that suitable fungicides will be available and
the “erroneous assumption” that all home gardeners use fungicides.
We consider that any consequences from the introduction of the moth plant rust will have minimal
effects on the enjoyment of ornamental plants by home gardeners. Therefore we consider any
adverse effects to be negligible.

11. Conclusion on benefits and risks assessment
After completing our risk assessment and reviewing the available information, we consider that the
adverse effects of releasing moth plant to control moth plant rust are negligible and the
environmental benefits are significant (Table 4). Therefore, our assessment is that the benefits from
the release of moth plant rust outweigh the risks.

Table 4: Summary of our assessment of the benefits, risks and costs associated with the release of
moth plant rust to control moth plant.
Potential outcomes

Likelihood

Potential beneficial effects on the environment
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Potential outcomes

Likelihood

Consequence

Conclusion

Restoration of native ecological process
and functions which will improve
biodiversity and conservation values

Likely

Minor to moderate

Significant

Significant reductions in herbicide use
nationally, and thus reducing collateral
environmental damage

Unlikely

Minimal

Negligible

Minimal

Negligible

Minimal

Negligible

Minimal

Negligible

Potential beneficial effects to the market economy
Significant economic benefits that follow
the introduction of the moth plant rust on
a national scale

Unlikely

Potential adverse effects on the environment
Reducing the intrinsic value of our
ecosystem from the introduction of the
rust fungus, including displacing native
and valued fauna and flora, disturbing
ecosystems and risk of hybridisation with
native rust fungi

Unlikely

Potential adverse effects on society and communities
Attacks on ornamental plants and
associated adverse effects on home
gardeners

Unlikely

12. Relationship of Māori to the environment
The potential effects on the relationship of Māori to the environment have been assessed in
accordance with section 6(d) and 8 of the Act. Under these sections all persons exercising functions,
powers and duties under this Act shall take into account the relationship of Māori and their culture
and traditions with their ancestral lands, water, sites, waahi tapu, valued flora and fauna and other
taonga, and the Treaty of Waitangi.
The applicant engaged with Māori via the EPA’s national Te Herenga 1 network, a Maori Reference
Group (MRG) and regional consultation with iwi in Northland.

1

Te Herenga is made up of Māori resource and environmental managers, practitioners, or experts who represent their

iwi, hapū, or Māori organisation on matters of relevance to the activities and decision making of the EPA.
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Consultation with the Māori Reference Group
The MRG is made up of four members with expertise and experience relevant to biological control
applications. The MRG was established to facilitate consultation with Māori interests that may be
impacted by the release of new weed biocontrol agents. The MRG noted that they neither represent
their individual iwi or hapū nor represent a unifying voice for Māori interests. The MRG also noted
that they will not comment on every application for a new pest control agent but consider the
principle level impacts of new biocontrols and provide guidance that should be covered in individual
applications.
The MRG noted that the broad cultural principles that apply to considerations on the introduction of
new biological control agents, pest management and environmental protection are Kaitiakitanga 2 and
Manaakitanga3. The MRG considered that new biocontrol agents pose the potential to both have a
positive impact by aiding in the restoration of balance and reduction in environmental degradation,
and a negative impact by leading to further disturbance. This, the MRG considered, influence iwi or
hapū’s ability to ‘manaaki’ for their whanau and visitors.
The applicant noted that with reference to the cultural principles identified in the group’s report
(Appendix 5), the MRG recognised that the proposed introduction of biocontrol agents to control
weeds may have significant direct beneficial effects on taonga, and indirectly on the wider native
ecosystem. The MRG recommended that applicants should identify the beneficial role that particular
biocontrol agents have for iwi and hāpu that may be most directly impacted by the weed and the
proposed biocontrol programme. In addition, the MRG recommended applicants to consider how
habitat restoration plans and monitoring will be undertaken to determine the long-term effects of new
agents. The applicant noted that the MRG considered taxonomic analysis and host range testing to
provide a degree of assurance that risk to non-target native organisms is likely to be minimal.

Consultation with Te Herenga
The EPA furnished Te Herenga with information about the seven biocontrol release applications that
the National Biocontrol Collective intend to submit to the EPA in 2015 and 2016, including the current
application to release the moth plant rust fungus. The applicant noted that no responses were
received concerning the biological control of moth plant control by the rust fungus in particular,
however, a number of responses were received in response to the application to release the beetle
Colaspis argentinensis to control moth plant in 2011 (APP201039). These comments and a digest of

2

The responsibility of Māori to manage the natural resources within and beyond their hapū and iwi boundaries for the

benefit of future generations.
3

The ability of iwi, hapū or whanau to ‘manaaki’ (support and provide for) their people and visitors, which is central to the

maintenance and enhancement of ‘mana’. It is noted as a key cultural principle and practice, and extends to physical,
spiritual and economic wellbeing.
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all responses were included in, and commented on, in the application for moth plant rust (Landcare
Research 2015b).
We consider the following comments from the applicant’s consultation with Māori as noted in their
summary of iwi responses (Landcare Research 2015b) in our assessment: direct effects on native
plant species (by the introduction of a new biocontrol agent); indirect effects on native flora and
fauna, and other valued species (by the introduction of a new biocontrol agent); the need to monitory
future effects (following the introduction of a new biocontrol agent); benefits specific to Māori; and the
integration of various control methods including indigenous solutions.
We consider the applicant provided sufficient information to determine the potential effects that moth
plant rust will have on native or taonga species, ecosystems and traditional Māori values, practices,
health and well-being. As noted above in 9.4 to 9.7, we consider it highly improbable that moth plant
rust will attack native Parsonsia species. We consider it unlikely that the moth plant rust will have
indirect adverse effects on the intrinsic value of our ecosystems, including displacing native and
valued fauna and flora and disturbing ecosystems; and that it is very unlikely that the rust fungus will
hybridise with native rust fungi once it is establishes in the New Zealand environment (9.8 – 9.20).
Gerry Te Kapa Coates, on behalf of Ngāi Tahu’s HSNO Committee, submitted to the EPA that they
have concerns of any unintended infection effects of moth plant rust fungus and strongly
recommends that a scheme should be put in place to monitor this. Landcare Research Manaaki
Whenua and the National Biocontrol Collective have recently developed a national assessment
protocol to ensure that long-term monitoring of introduced biocontrols is undertaken in a consistent
manner. Ecosystem consequences will be evaluated as part of the assessment and this will include
measurements of weed abundance and agent population/damage every 5 to 10 years (Landcare
Research 2015c). This will allow biocontrol practitioners to better monitor future effects. We also
consider that an assessment protocol will support the development of our understanding of the longterm impacts of new biocontrol agents on the receiving environment, including the ecosystem and
economic consequences.
The applicant did not identify economic and environmental benefits specific to Māori.
The applicant noted that there are no known indigenous solutions to combat moth plant. We note
that there were no specialist moth plant feeding invertebrates found on moth plant populations
(Waipara et al. 2006). And of the plant pathogens isolated and identfied on moth plant at 12 study
sites in New Zealand, none were considerd to be highly effective to suppress moth plant vigour
(Waipara et al. 2006).

Consultation with Northland iwi
The applicant contacted authorities of all iwi in the Northland region for comment and feedback
regarding the intention to use moth plant rust as a biocontrol agent against moth plant in late June
2015. The applicant did not receive comments back by the time the final application was submitted to
the EPA on 6 August 2015.
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We consider the applicant has taken positive steps to ensure Māori are consulted and thereby
participating with Māori during the application process.

13. Minimum Standards
Prior to approving the release of new organisms, the EPA is required to determine whether the
organisms meet the minimum standards set out in section 36 of the HSNO Act.

Can moth plant rust cause any significant displacement of any native species
within its natural habitat?
The applicant provided evidence that moth plant rust will not attack native species. Taxonomic
analysis showed that moth plant rust belongs to the Oxypetalinaea sub-tribe and host range testing
confirmed that the moth plant rust is specific to plants within this sub-tribe. As there are no native
plant species that belong to this sub-tribe in New Zealand, native species will not be at risk of attack
by the moth plant rust fungus.
There are no native and specialist species that are associated with, or live on, moth plant only.
Therefore we consider that infection of moth plant and reductions in vigour and abundance of moth
plant populations in New Zealand will not displace native species since invertebrates will be able to
use other plant species for food, shelter and reproduction.

Can moth plant rust cause any significant deterioration of natural habitats?
We consider that the effects on moth plants will be gradual at first and on-going since it will take time
before moth plant rusts build to large levels of infestation that will cause significant population level
suppression of moth plant abundance. Therefore it is not likely to cause significant deterioration of
natural habitats. Ecosystem changes will be adaptive and compensatory to reductions in moth plant
abundance and vigour.

Can moth plant rust cause any significant adverse effects on human health
and safety?
Moth plant rust is not known to cause any adverse effects on human health and safety.

Can moth plant rust cause any significant adverse effect to New Zealand’s
inherent genetic diversity?
It is not expected that control of moth plant by moth plant rust will change New Zealand’s genetic
diversity as there are no native rust fungi or other plant pathogens that only parasitise moth plant.
We also consider it very unlikely that moth plant rust will have opportunity to interact and hybridise
with native rust fungi since moth plant rust will be only be found on its host moth plant, or very
possibly on tweedia if rust spores land on tweedia where plants grow in urban environments. We
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therefore consider that there are limited chances to cause adverse effects to New Zealand’s genetic
diversity of its native rust fungi.

Can moth plant rust cause disease, be parasitic, or become a vector for
human, animal or plant disease?
Moth plant rust is not known to cause disease or become a vector for animal, plant or human
disease in its native range. We therefore consider that moth plant rust is not known as a possible
vector of disease.

Conclusion on the minimum standards
We consider that moth plant rust meets the minimum standards as stated in the HSNO Act.

14. Can moth plant rust establish undesirable self-sustaining
populations?
Section 37 of the Act requires EPA staff to have regard to the ability of the organism to establish an
undesirable self-sustaining population and the ease with which the organism could be eradicated if it
established such a population.
We note that the purpose of the application is to release moth plant rust and to allow for the
organism to establish, develop self-sustaining populations and disperse to parasitise its host, moth
plant, in our environment. This is the foundation of a classical biological control strategy and
therefore we consider that any population of moth plant rust will not be undesirable.

15. Recommendation
Our assessment has found that the benefits of releasing moth plant rust outweigh any identified risks
or costs. We therefore recommend that the application be approved.
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Appendix 1: Summary of submissions
#

Submitter

Support/
Oppose

Summary of submission
Volunteers for local environmental organisations in Northland
and notes the nuisance of moth plant in the region. There are
more areas in their immediate vicinity including remote and
inaccessible locations are infested by this weed.

111518

Terry and Ali Goodall

Support

Noted the potential risk of introducing new organisms to mitigate
the threats to biodiversity, however, the risks of relentless
infestation by this weed does not outweigh the risks that moth
plant may cause if careful and considered use is made of the
rust fungus.
As a member of Whareora Landcare Group has spent many
hours removing moth plant from a 2000 ha project area to
maintain indigenous forest.

111519

Ngaire Tyson

Support

Well researched biocontrol would make the difference to
successfully control moth plant and will assist to eradicate moth
plant from project area, as new seedlings sprout in previously
cleared areas every year.
Moth plant is a significant weed in Northland, progressively
spreading and smothering areas of native bush

1111520

David Mules
(Reconnecting
Northland)

Support

Control and eradication of moth plant is extremely labourintensive, requiring repeated visits to areas before pods and
seedlings are eradicated.
Large infested areas remain untreated and the range of this
weed continues to spread.
Has personally seen negative effects of moth plant on property.

111521

Solomon Tipene

Support

Attempts to remove the plant not successful with many young
plants of parent plants growing in their place.
Moth plant is a Total Control pest plant in the Marlborough
RPMS 2012. The current objective is eradication from
Marlborough. Infestations are primarily found in urban
landscapes of Blenheim, Picton, Waikawa and Renwick.

111522

Jonathan Underwood
(Biosecurity
Coordinator,
Marlborough District
Council)

Support

Moth plant poses threat to integrity of ecosystems. Through the
release of Puccinia araujiae it is anticipated that vegetative
spread and biomass of weed can be limited and potentially
reduce levels of traditional control input required.
The biggest benefit with having P. araujiae present in the
environment in Marlborough will be to infect moth plant
infestation before they are detected and limit their distribution
potential.
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#

Submitter

Support/
Oppose

Summary of submission
Moth plant is spreading and though removal is possible it takes
considerable work even where small areas of moth plant are.

111523

111524

Warren Farrelly

Support

Clinton Care

Neither
support or
oppose

If the moth plant rust is released it will suppress moth plant, but
its release should be subject to the rust’s inability to affect native
plants.
Proposes the importation of Danaus erippus (the southern
monarch butterfly) to control moth plant instead of the moth plant
rust fungus. The butterfly caterpillars eat more leaves and cause
more damage to moth plant.
Moth plant is identified as being one of the highest ranked
adventive species in northern New Zealand. It has long distance
dispersal capability; it invades natural areas at some distance
from source including offshore islands.
It has established in near-pristine bush and many other totally
pristine native habitats, but also is a serious pest of orchards,
windbreaks, gardens, scenic reserves, and industrial and waste
areas. Moth plant is very common, ubiquitous in many places
and control programmes would be prohibitively expensive.

111525

C. Jack Craw
(Biosecurity Manager,
Auckland Council,
2003-2011)

Support

Regarding collateral damage to tweedia; Auckland Council
Biosecurity staff found no tweedia in trade and found that this
species is not favoured. Tweedia was once sold infrequently but
now appears to be neglected in the nursery trade.
Confident that no native or economically significant species
closely related to moth plant will suffer spillover impacts of the
fungus.
Considered that the assertion in the EPA’s preliminary risk
assessment that there will be no significant decrease in
herbicide use to be incorrect in respect of infested natural
ecosystems. There are many habitats where moth plant is the
only adventive or at least the most common adventive so
successful biocontrol would mean zero or greatly reduced
herbicide use in these areas.

111526

Greg Stump (Bream
Bay Coastal Care
Trust)

Support

Moth plant is a danger to native bush and bee industry. Moth
plant should be controlled for the protection of New Zealand.
Moth plant grows extensively along One Tree Point Road,
smothers trees, blow seeds into people’s gardens.

111527

Roberta Jones

Support
Moth plant has not been seen in native bush but may only be a
matter of time before it threatens forests.
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#

Submitter

Support/
Oppose

Summary of submission
Moth plant is a serious environmental hazard in Northland and a
significant risk to native flora and fauna.

111528

Bob Drey

Support
Eradication of this species will enable the restoration of
Northland’s stressed ecosystem.

111531

Theo Klee

Support

Supports submission on moth plant as lots of areas in and
around Russell are infested.

111534

Ted Greenwood

Support

Moth plant will “submerge” Northland bush by overgrowing it.
Spent last year uprooting plants and gathering seed pods along
SH1 in Northland.

111535

David Clarkson

Support

The Kerikeri area was free of moth plant 20 years ago. Moth
plant is now infesting several hundred acres and spreading
rapidly.

1111536

Hilary Miller

Support

Moth plant is dispersing widely throughout the North Shore and
rural areas. Volunteers are unable to deal with the increasing
number of infestations and Auckland Biosecurity is unable to
provide support due to the weak RPMS status of moth plant.
Welcome anything that can help to control moth plant before it
becomes established in gardens, reserves and bush areas.

111537

111538

111539

Helen Gilbert

Eric Spur

Corry Tierney (Moturoa
Island community)

Support

Moth plant vine grows aggressively, smothering native
vegetation. Moth plant seeds profusely and germinating plants
have greatly increased in numbers over the last decade.

Support

Moth plant is a serious weed that smothers native and other
vegetation. Spent many hours hand-weeding moth plant in both
private and public reserves. This control option is unsustainable
in the long term.

Support

Moth plant is very aggressive and damaging invasive weed and
is spreading throughout the designated wildlife areas on the
island.
Volunteer and paid hours are spent to contain and reduce moth
plant spread with limited success.

111540

Paul Asquith (Chair,
Moturoa Island Wildlife
Reserve Committee)

October 2015

Support

Moth plant is the most aggressive and damaging invasive weed
on Moturoa island. It has been present on the island for more
than 15 years. It is still spreading into regenerating bush areas
to the detriment of the emerging natural and assisted planting
native regrowth in spite of efforts to contain it.
Annually more than $5000 is spent and well over 150 to 200
man hours to keep moth plant in check. Frequent windblown
seed reinvasion from untreated areas on the mainland occurs. A
biocontrol rust will be a favourable solution.
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Support/
Oppose

#

Submitter

111541

Ros Cole-Baker
(Taiharuru Coastal
Care Group)

Support

Mark Naude
(Matamata-Piako
District Council)

Support

Support efforts to find effective, safe and affordable methods to
control pest plants.

111542

Summary of submission
Moth plant tangles on roadsides, flowering profusely, and
sending huge quantities of windborne seeds out.
Have spent time cutting and poisoning larger plants, and pulling
out smaller ones along local roadsides each year.

111543

Todd Hamilton
(Whangarei Heads
Landcare Forum)

Support

The Whangarei Heads Landcare Forum (WHLF) undertakes
work to enhance ecological value of the Whagarei Heads
through animal and plant pest management. The WHLF has
undertaken control of moth plant for almost 15 years. It has not
been able to keep up with increasing weed problem. Moth plant
is a serious threat to native forest and scrub land. An effective
biocontrol will reduce threats to native vegetation and would
mean significant savings in resources which can be used to
control other weeds for which there are no biocontrols.

111544

Sheryl Mai

Support

Hopes the fungus proves to be a worthy opponent to the
rampant and invasive weed moth plant.

111545

John Hawley (Maranui
Conservation Ltd)

Support

Maranui Conservation own and cares for 423 ha of indigenous
forest in the Brynderwyn Hills (Mangawhai, Kaipara District).
There is a QEII National Trust Open Space Covenant over this
property. The property was relatively moth plant free until 2010
when a flowering moth plant was discovered on a neighbouring
property. The plant was poisoned however since then moth plant
seedlings were found on the Maranui estate. The land managers
are proactively surveying for moth plant seedling to ensure that
new plants do not mature but this is complicated by the fact that
the property is large and has steep terrain.
An effective biocontrol against moth plant is essential given the
possibility that the weed may spread over the 8300 ha of forest
in the wider Brynderwyn Range. The rust fungus would limit the
spread and seed production and thereby maintain indigenous
biodiversity.
The Landing is a luxury housing and vineyard development
situated on a coastal sheep and cattle farm of approximately 300
ha in the Bay of Islands.

111546

Matthew Aldrich (The
Landing)

Support

Moth plant has been the biggest plant pest problem on the
estate for over 10 years. Over 300 man hours are spent
controlling the weed each year at considerable cost.
Current control methods including herbicides is uneconomical,
unsustainable and largely ineffective as the spread continues.
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#

Submitter

111547

Pamela Adams
(Maungatapere
Mountain Trust)

111548

Wade Rowsell

Support/
Oppose

Summary of submission

Support

Maungatepere Mountain is a broadleaf forest, west of
Whangarei. A number of shelterbelts in both kiwifruit and
avocado orchards in the vicinity of the mountain provide an ideal
breeding ground for this weed. Chemical and physical control
are costly and labour intensive, and ecologically damaging.

Support

Moth plant is an incredibly invasive weed that has crept over the
northern part of the Kerikeri inlet. Annually thousands of plants
are pulled out along the road side. Only limited impact on this
plant is achieved by manual removal.
Moth plant is a highly invasive plant throughout the Russell
Landcare Trust’s area or interest: Russell peninsula from Okiato,
Te Wahapu and Tapeka to Manawaora. Moth plant is a
particular threat once it gets into the canopy and causes issues
for weeders due to its toxic sap.

111552

Helen Ough Dealy
(Russell Landcare
Trust)

Support

111553

Zane Wright (Far North
District Council)

Support

The Trust’s work benefit the restoration work of the Guardians of
the Bay of Islands to help protect islands of the eastern Bay of
Islands from reinvasion by weeds (Project Island Song). Having
moth plant rust working on the mainland will help protect the
islands from repeated moth plant invasions.
Moth plant is quite bad in the far north.
Moth plant is not a widespread weed in the Northland area,
particularly Bream Bay, Ruakaka River catchment, Brynderwyn
and Takahiwai Hills. There are other more pressing pest
problems and other environmental issues in Northland that
require attention.

111554

Margaret Barbara
Hicks

Oppose

Once a new rust fungus is released it is likely to spread widely
due to the ideal conditions in Northland and can be difficult to
control.
The moth plant rust fungus belongs to the Puccinia genus, a
very prolific rust fungal family. Concerned about the ability of
moth plant rust fungus to infect other plants and its ability to
mutate.
New plant material that is periodically introduced to New
Zealand may be susceptible to moth plant rust (or other
introduced rust) infection.
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#

Submitter

111556

111557

Linda Donaldson
(Secretary, Ngunguru
Sandspit Protection
Society Inc.)

Rod Brown (Vision
Kerikeri)

Support/
Oppose

Summary of submission
Concerned about increased distribution and aggressive growth
of moth plant on the Ngunguru Sandspit and greater Tutukaka
Coast. The Society noted the expected benefits of the moth
plant rust as a bioecological control agent of moth plant.

Support
They also would like to receive assurance that the rust will not
infect non-target plants, or directly or indirectly affect local and
commercial food plants, e.g. kiwifruit, grapes, fruit trees or native
plants.

Support

There are thickets of this vine in the Bay of Islands and have
been involved with moth plant control efforts in DOC reserves
and offshore islands. While efforts have contributed to control in
places, windblown seed combined with general apathy and
ignorance have done little to help control the weed in this area of
fertile soil and high rainfall by volunteer efforts alone.
Ngāi Tahu supports the application but has major concerns that
they would like to have addressed:

111558

Gerry Te Kapa Coates
(Te Rūnanga o Ngāi
Tahu HSNO Komiti)

Support



Monitoring of any unintended infection effects of moth
plant rust fungus on any at risk native species; and



Addressing the question of the ease of which moth
plant rust fungus could be recovered or eradicated.

They recommend that applicants should provide comment on
any relevant native habitat restoration plans that would manage
the removal of a weed species that provide beneficial effects to
native species. Applicant should ensure recognition and
assessment of impacts against appropriate national and regional
Treaty principles and provisions.
Moth plant is a particular problem for covenanters in Northland,
Auckland, Bay of Plenty, North Waikato and Coromandel where
it is currently recorded at multiple locations in over 50 QEII
covenants.
The QEII National Trust firmly believes biological control to be
one of the most viable solutions for covenanters trying to sustain
natural processes in their covenants.

111559

Mike Jebson (Chief
Executive, QEII
National Trust)

Support

QEII has previously secured funding to target moth plant
infestations but it has become such a prevalent landscape weed
(especially in Northland) that ongoing labour costs are no longer
sustainable. Additionally, infestations often lie outside covenant
boundaries such as roadsides, gullies where there is no legal
access to control source populations.
QEII considered that the risks associated with releasing of the
moth plant rust have been addressed by the applicant and that
these risks are considerably less than costs of not approving the
proposed release.
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#

Submitter

Support/
Oppose

Summary of submission
Moth plant is recognised as a perennial climbing weed that
forms a dense mat of vegetation. It had aggressive climbing
characteristics which pose threats to native forest margins, bush
remnants, cultivated gardens and amenities and infrastructure.

111560

Davor Bejakovich
(Manager Biosecurity,
Greater Wellington
Regional Council)

October 2015

Support

Moth plant is not widely established in the Wellington region and
is under an intensive control programme in the region. It is
among the 11 total control pest plant species listed in the
Wellington Regional Council RPMS which means that moth
plant is controlled at all sites in the region on an annual basis.
Moth plant is labour intensive and problematic, with each site
having to be combed for the target species, and the smaller
plants manually removed and the larger plants cut and stumptreated with a herbicide gel. Because moth plant disperses via
windblown spores, it is essential that control is completed
annually before the seed pods mature. The climbing nature of
moth plant makes spraying difficult without damaging any native
vegetation underneath.
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#

Submitter

Support/
Oppose

Summary of submission
The NGINZ does not anticipate any significant impacts on
nursery production as a result of the moth plant rust fungus.
However they note that, or comment on:

111561

Dr John Liddle (Chief
Executive, Nursery and
Garden Industry New
Zealand; NGINZ)

October 2015



Only five individual plants belonging to Parsonsia
heterophylla (New Zealand jasmine) were tested in
host range testing and, although no inoculation by moth
plant rust was reported, the NGINZ comments that it is
likely that the five specimens originated from plants
from one provenance in New Zealand. Given the
significance of New Zealand jasmine, the level of
confidence the EPA has in the results to make a
decision based on five test plants is questioned.



The NGINZ recognises that tweedia may become
infected by the moth plant rust if released in New
Zealand. Tweedia is regarded as a valued ornamental
amongst New Zealand gardeners and is grown to
provide nectar and a host for Monarch caterpillars.
Propagation of tweedia is restricted to specialised
nurseries and gardeners and the impact on the nursery
industry from the release of the rust fungus is likely to
be small.



Contests the assertion by the EPA in their preliminary
risk assessment that moth plant rust will come across
tweedia by accident only. This calls into doubt the
impact the pathogen may have on moth plant as well.
There is no good reason why moth plant rust will not
impact tweedia in New Zealand.



The statement by the applicant and EPA in their
preliminary risk assessment that any attack of tweedia
by the moth plant rust fungus can be managed by
fungicide use is questioned. The NGINZ states that this
is based on the belief that suitable fungicides will be
available and erroneous assumption that all gardeners
use fungicides.

Neither
support or
oppose
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#

Submitter

111562

Fiona McTavish
(General Manager
Strategy, Bay of Plenty
Regional Council,
BOPRC)

Support/
Oppose

Support

Summary of submission
Moth plant is widespread in the Bay of Plenty and a listed pest in
the regional pest management plan 2011-2016. Its widespread
nature means it is listed as a restricted pest therefore BOPRC
do not actively manage it. Moth plant fails cost/benefit analysis
for active control options. Passive control in the form of
biocontrol agents could reduce the distribution and adverse
effects of this species in the Bay of Plenty that otherwise would
not be managed.
BOPRC support the claim that biological control is the only
means of achieving widespread environmentally acceptable and
cost effective control. BOPRC also support the notion that moth
plant is both a significant threat to the integrity of rural land,
reserves managed by DOC and local authorities and also a
significant nuisance in urban settings.
Moth plant is a major and ongoing weed infestation that the
Trust have to deal with on the 1500 ha Motutapu Island in the
Hauraki Gulf. Thousands of hours and large amounts of funds
have been put into repeatedly removing moth plant from forest
remnants and new restoration plantings.

111563

Bruce Burns (Motutapu
Restoration Trust)

Support

For practical reasons, volunteers have had to concentrate efforts
around core habitat which makes up about one-tenth of the
island and moth plant invasion has been almost unchecked on
other parts of the island.
A species-specific moth plant biocontrol agent will be a hugely
significant step forward for the restoration work on the island.
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Appendix 2: Submission from Department of Conservation
Application number: APP202529
Applicant: Northland Regional Council, on behalf of the National Biocontrol Collective
Application purpose: to import and release the moth plant rust fungus, Puccinia araujiae as a
biocontrol agent for the weed moth plant Araujia hortorum.
Submission period closes: 7 October 2015
Thank you for the opportunity to comment on this application. We do not wish to be heard at a
public hearing in support of our comments.
DOC and the National Biological Control Collective
The Department of Conservation is a member of the National Biological Control Collective, along
with the regional councils (and Landcare Research as the science provider/adviser). The
Department provides funding to the Collective to assist with the biological control of weeds
programme.
The Department of Conservation supports this application to import and release the moth plant rust
fungus, Puccinia araujiae as a biocontrol agent for the weed moth plant Araujia hortorum.
Assessment of risk to conservation values
From a botanical perspective, while native dogwoods occur in New Zealand, they are in a different
subfamily and are not closely related to moth plant. Given Landcare’s testing has shown that the
rust is host-specific it is our opinion that the moth plant rust fungus, Puccinia araujiae poses a
negligible risk to the native flora and fauna of New Zealand.
The moth plant weed (Araujia hortorum) is a significant environmental weed and contributions to
successful control via a biocontrol agent will help to protect conservation values.
Comments co-ordinated on behalf of the Department of Conservation by:
Verity Forbes
Technical Advisor Biosecurity Threats
Science and Technical Group, Wellington

Contributors:
David Havell, Technical Advisor Threats, Science & Technical, Hamilton (based in Auckland)
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Appendix 3: The pathways that demonstrate our assessment of the environmental
benefits that may follow the release of the moth plant rust

Introduction and
establishment
of rust fungus in
New Zealand

Reduces photosynthetic
activity and growth rate,
and cause defoliation and
vine dieback following
systematic infection of the
weed

Reduces moth plant
vegetative spread
and biomass

Reductions in
abundance of weed
populations

Reduces shading effects to
underlying vegetation

Reduces fruit production and limit seed
distribution
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Improve biodiversity and
conservation values

Restore native ecological
processes and functions

Reduces the spread and introduction
of moth plants to new sites

Contain moth plant
populations to
existing sites
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Appendix 4: The pathways that demonstrate our assessment of the adverse
environmental effects that may follow the release of the moth plant rust

Infects native
plants

Introduction and
establishment of
rust fungus in
New Zealand

 Displace native and valued
Reduces moth plant
populations

Hybridise with native
rust fungi
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fauna
 Disturb ecosystem interactions

Negatively affects New Zealand’s inherent
genetic diversity

Reduces intrinsic value
of our ecosystem
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Appendix 5: Māori Reference Group Report
Introduction
This document summarises some key Māori cultural principles identified by a Māori reference group
compiled to consider the suite of proposed biological control agent applications made on behalf of the
National Biocontrol Collective by Manaaki Whenua Landcare Research Ltd (Manaaki Whenua). This is not
an exhaustive set of principles, and may be developed further as a result of subsequent discussions or
applications.
This document may therefore be a source of reference material for future biocontrol applications.

Background
The National Biocontrol Collective includes representatives from 12 regional councils and unitary authorities,
and the Department of Conservation. Manaaki Whenua is the primary science provider to the Collective and
coordinates many of its application proposals.
As the reference group is considering several potential applications, they will be providing principle level
comment on the Māori interests potentially impacted by the release of the biological control agents.
Therefore the reference group will not be providing substantive or detailed comment on the issues raised by
each application, but rather identifies issues the applicants should aim to address in each application. In
addition the reference group has provided some guidance or recommendations to the Collective on how to
approach such applications in future in terms of their engagement with Māori and the way they address
potential impacts on Māori interests.

Opening statements
The reference group notes that the overall aspiration of its members is to restore native ecosystems, and in
the context of biocontrol proposals that aspiration relates to an active reduction in pest plant species. Its
members also recognise that only iwi can define what a restored native ecosystem means within their
respective rohe or takiwa (tribal area), noting that some exotic species now provide considerable value to
different communities (including exotic commercial species).
Reference group members also note that exotic (including pest) species have and continue to arrive in New
Zealand as a result of natural migration, accidental introduction and purposeful release. Some of the species
that have become pests are the result of purposeful releases allowed either through the absence of
regulation, or through inadequate regulation.
In addition, members acknowledge that historically Māori were alienated from significant tracts of land, which
were subsequently cleared of native vegetation in favour of alternative land uses often involving exotic
commercial and other species. A portion of those alienated lands has now been either returned to iwi or
placed under joint management arrangements through Treaty of Waitangi Settlements. Reference group
members noted from their own settlement experiences, that often lands are returned in a poor state placing
significant burden (financial, cultural and spiritual) on Māori.
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Members note that although as Treaty partners both the Crown and Māori have a responsbility to work
together to address the impacts of pest species, it is the Crown as the partner responsible for setting
regulatory policy, who is obliged to resource such measures.
Finally members acknowledge that established pests cause significant economic, environmental, cultural
and social impacts to our unique environment and natural advantage. As one of the tools for pest
management, biological control aims to reduce risk and reverse harm from damaging organisms. The
reference group fully supports this aim and has provided its comments below in the hope of further
advancing continuous improvement across the pest management regime.

Principles
Tiaki - Kaitiakitanga
The reference group acknowledged the well recognised kaitiakitanga responsibility of Māori to manage the
natural resources within and beyond their hapū and iwi boundaries for the benefit of future generations.
Members also noted the reciprocal relationship of kaitiakitanlagarga, highlighting the primary principle of
‘tiaki’. This principle is expressed as the responsibility of the atua (spiritual guardians) for supporting their
offspring or elements within the environment, including tangata whenua (literally meaning people of the
land). Some noted the atua provide for their children (including people), rather than people taking from the
atua. This reciprocal responsibility is an intergenerational one, that recognises the enduring and
interdependant relationship between the environment and its component parts (including people). Unnatural
changes (e.g. artificially dispersing species in new areas) disrupt this delicate relationship though if allowed
the tiaki – kaitiaki relationship returns to balance where enabled. It could also be argued that the introduction
of biocontrol species aims to support enabling the tiaki relationship by dampening down the negative impacts
of pest or weed species on ecosystem health.
Recognising this relationship requires Māori to take an extraordinarily long term view, including of making
changes to the environment that may have unanticipated implications well beyond our current and
foreseable needs. This long term view is difficult to reconcile in terms of individual biocontrol applications.
However members consider the work of Manaaki Whenua as primary science provider to many of the
introductions, important in terms of maintaining a repository of information and monitoring data in a form
accessible by kaitiaki Māori. Such information can inform future introductions, and enable Māori to better
understand potentially uncertain disruptions to the tiaki – kaitiaki relationship.
Manaakitanga
Tangata whenua continue to observe their cultural rights and ownership over taonga within the boundaries of
each iwi or hapū. One of the key outcomes of kaitiakitanga (explained above) is to ensure the maintenance
of balance in the environment to provide for everyone within their region. The ability of iwi, hapū or whanau
to ‘manaaki’ (support and provide for) their people and manuhiri (visitors), is central to the maintenance and
enhancement of ‘mana’. Often noted as a key cultural principle and practice, manaakitanga extends to
physical, spiritual and economic wellbeing.
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Members noted that the actions of others (including Crown agencies – who are themselves considered
manuhiri or visitors) impact on the ability of tangata whenua to manaaki by modifying and disturbing the
balance within the environment. This includes impacting on the ability of Māori to continue to access taonga,
or to manage their resources which in turn degrades their wellbeing and inhibits their physical ability to
manaaki.
On considering the principle of manaakitanga, members agreed that biocontrol agents pose the potential to
both positively impact by aiding in the restoration of balance, and negatively impact by disturbing it further.
The recommendation noted above will aid in enabling tangata whenua to monitor this, but will have particular
relevance at a regional level. The reference group agreed if appropriate for regional councils and the
Department of Conservation to work with iwi and hapū in their areas on pest management strategies that
include monitoring impacts in terms of manaakitanga.
Broad biophysical considerations
Kaitiakitanga exists within a mātauranga Māori framework, founded on whakapapa which is a system of
ordering and outlining the relationships and interconnections between elements within the natural
environment. In accordance with this framework Māori will be concerned to know the anticipated and
unanticipated potential impact of the introduction of biocontrol agents across the breadth of trophic and
ecosystem levels.
For example.....
The group will expect the applicants to consider these impacts at their broadest level, and to provide
comment and/or data to inform that comment. In addition, members felt it important for the applicants to
clearly outline the regional existence and extent of each pest weed species. This would more effectively
enable hapū and iwi in those regions to consider the potential risks, costs and benefits of specific relevance
to them. The absence of this information is likely to inhibit the ability of iwi to provide comment because of
the local nature of their kaitiakitanga responsibilities.
Specific impacts to culturally valued species
The reference group recognises that standard host range testing and taxanomical analysis has been
conducted, or is in progress, for each of the proposed agents. To date this data provides some assurance
that any direct adverse effect from the non-target feeding and hybridisation of native species is likely to be
minimal.
In addition, the results indicate there is likely to be significant direct beneficial effect to culturally valued
species arising from the reduced health of the weed species. For example in some cases the feeding of
biocontrol agents on canopy smothering weed species (e.g. Privet) will lead to significant damage and
defoliation opening up the canopy for native regeration beneath. This also has indirect beneficial effects to
the wider native ecosystem.
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However the research methodology and results do little to address indirect impacts to culturally valued
species. In particular the group noted examples of pest weed species now filling potentially beneficial niches
for native species arising from the decline or absence of native habitats.
Relevant to the current proposals, reference group members noted that Tradescantia had in some regions
replaced native habitats for inanga spawning. Members also noted that at a local level (e.g. Waikato region)
that mullet were observed to have been feeding on Lagarosiphon major. Reference was also made to the
biocontrol agent application previously lodged to manage broom where Te Rūnanga o Ngāi Tahu noted in
their submission that broom had become a food source for Kereru. In other instances at the bush margins,
weed species were providing valuable nurseries for regenerating native species, though there is now
evidence that the regenerating ecosystem will be different to the native predecessor.
Members were concerned that these indirect effects required closer scrutiny to identify whether pest weed
species had replaced native habitats in supporting native species. However members also noted a clear
preference for native habitats rather than relying on exotic replacements, particularly recognising that the
exotics posed the risk of complete displacement over time. With this in mind members noted that without
committment to targetted native restoration plans, the viability of local populations of culturally valuable
species such as inanga and mullet could be placed at risk.
Recommendations:
1. That Manaaki Whenua and/or other research providers, maintain information and monitoring data in
an accessible form for kaitiaki Māori.
2. That regional councils and the Department of Conservation work with iwi and hapū in their areas in
the development and implementation of pest management strategies that include the identification
and monitoring of impacts to manaakitanga.
3. That the applicants map the existence and extent of each pest weed species in each of the
applications so Māori are able to consider impacts at their specific rohe level.
4. Section 36 of the HSNO Act requires decision makers to consider a set of minimum standards which
includes consideration of any displacement of native species from their natural habitat, or cause any
significant deterioration of natural habitats. In accordance with this requirement, the reference group
considered the need for applicants to provide comment on, or model the potential broader trophic
impacts of introducing each biological control agent. This is consistent with a kaitiakitanga framework
and would better enable Māori to provide comment from that perspective.
5. That applicants continue to provide information in each of the applications about the potential
beneficial role each pest weed species may have for local populations of native species.
6. That applicants provide comment on any native habitat restoration plans of relevance that would
manage the depletion or removal of weed species providing beneficial effects to native species.
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Regional / rohe based priorities informing national decision making
Reference group members were clear from the outset of this process that they are not participating in the
group as ‘representatives’ of their individual hapū or iwi. Instead they were appointed because of the skills
and experience they bring to the discussion. However, as locally and regionally based kaitiaki it became
apparent through the course of discussion that bringing local and regional issues and priorities to a national
forum could be both beneficial and challenging.
Benefits arise from the provision of information based on the intergenerational observation of the natural
environment at a local level. These observations are valuable to decision makers to ensure they have the
best available information, and are fully informed of the potential impacts to Māori interests. Challenges arise
when you bring that locally based information together and then assess and weigh it through a national lens.
This is problematic because iwi and hapū provide their experience and knowledge in good faith on the
assumption that it will be assessed and weighed in a manner consistent with their tikanga and their locally
based priorities. For example Waikato iwi may give greater weight to indirect adverse effects to Tradescantia
which provide inanga spawning grounds than other iwi or Councils who give greater weight to the adverse
effects posed by Tradescantia.
The reference group acknowledged that most of the Regional Councils would have specific relationships with
hapū and iwi in their regions (some required by settlement statute). The Councils should also have some
understanding of the interests and concerns of those iwi of relevance to the weed species and biocontrol
agents subject to the proposed applications. Members requested that the applicants include available
information of this nature in the applications, in order that at a local level hapū and iwi can more readily
comment through submissions. The reference group also noted that the Council and Department members
of the Biocontrol Collective recognise the value of their individual relationships with iwi and more proactively
work with them to prioritise its work programme moving forward.
Recommendations
7. That the applicants consider including information about hapū and iwi interests and priorities relating
to the proposals at a regional level to provide context for decision makers so appropriate weight can
be attributed to risks, costs and benefits. The reference group is aware that some iwi have planning
and pest management priority agreements or relationships with Councils that could provide a useful
source of this information.
8. That the Biocontrol Collective, through their Regional Council members, work more proactively with
hapū and iwi in their regions to better understand their interests and priorities so they can be
effectively incorporated in future work programmes and applications.

Treaty Issues & Settlement Principles
Reference group members noted frustration at the use of Court defined Treaty principles in risk
assessments, rather than mutually agreed principles between the Crown and iwi in Settlement negotiations.
Given the increasing number of Treaty settlements it is difficult to assess each application at a national level
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against regionally defined and agreed Treaty principles so members accepted the need to use well defined
and nationally referenced principles in national decision making. Applicants will need to consider collating
those principles through their engagement with applicants.
However members also noted that many Treaty settlements include or result in agreements with local pest
management agencies including councils and Department of Conservation. Members were keen that when
engaging with Māori on future applications, the members of the biocontrol collective work with the iwi and
hapū in their area to ensure recognition and assessment of impacts against appropriate Treaty principles
and provisions.
Recommedation:
That biocontrol collective members work with the iwi and hapū in their respective areas on the development
of future biocontrol applications to ensure recognition and assessment of impacts (both positive and
negative) against appropriate Treaty principles and provisions.
Recommedation:
1. That biocontrol collective members work with the iwi and hapū in their respective areas on the
development of future biocontrol applications to ensure recognition and assessment of impacts (both
positive and negative) against appropriate Treaty principles and provisions.
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