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Version information

Version No. Comments Approved by Date of approval

1.0 For external release Enrico Perotti 28 June 2022

New Zealand is a member of the World Trade Organisation and a signatory to the Agreement on the
Application of Sanitary and Phytosanitary Measures (“The Agreement”). Under The Agreement,
countries must base their measures on an International Standard or an assessment of the biological
risks to plant, animal or human health.

This document provides a scientific analysis of the risks associated with the importation of Persea
americana plants for planting. It assesses the introduction of pests and pathogens associated with
Persea americana budwood imported from around the world, and assesses the potential impacts of
those organisms should they enter and establish in New Zealand. The document has been internally
and externally reviewed and is now released publicly for feedback. Any significant new science
information received that may alter the level of assessed risk will be included in a review, and an
updated version released.

Biosecurity New Zealand Persea americana plants for planting IRA, June 2022 ¢ 4



Import Risk Analysis

Table of Contents

1.
2.
3.
4.
4.1

4.2
4.3

6.2

6.3

6.4

Background 6
Objectives 6
IRA Scope 6
IRA methodology 7
Hazard identification 7
Pest risk assessment 8
Management considerations 8
Summary of IRA conclusions 9
Summary of Pest Risk Assessments 9
Bacteria 9
6.1.1 Phytoplasmas 0n @VOCadO ...........cccioiiiiie e e 9
6.1.2 Xanthomonas campestris and X. axonopodis avocado pathovars ...........ccccceeviciveeene 11
6.1.3 Xylella fastidiosa (bacterial [eaf SCOICH) ........occueiiiiiiiiei e 12
Fungi 14
6.2.1 Akaropeltopsis sp. (sooty blotch of avocado) .......coeeoeieioiiiiieeeee e 14
6.2.2 Ambrosia fungi of the Ambrosia Fusarium Clade (AFC), Graphium spp. and
Paracremonium spp. vectored by beetles of the Euwallacea fornicatus species complex........... 14
6.2.3 COlITOITICAUM SPP. .ttt e st e sre e srn e e e 15
6.2.4 Clonostachys pseudochroleuca (avocado branch dieback and wilting)............cccccc...... 16
6.2.5 Cophinforma tUMEIACIENS. .........coi et 17
6.2.6 DiapOrtiE PEISEAE ..ottt e e eae e ane e enneeeneeen 17
6.2.7 1D oo ) g1 g LI (=g USSP 19
6.2.8 Dothiorella @romatiCa. ............ueeeieeeeeeeee et e e re e e eee e enneeennee e 20
6.2.9 Elsinoe perseae — avoCado SCAD.........ciiiiiireiieeeie e e et e e e e e e see e eee e snneeenee e 21
6.2.10  Gliocladiopsis forsbergii, Gliocladiopsis peggii and Gliocladiopsis whileyi ................... 21
6.2.11 Grovesinia moricola (zonate leaf SPOt) ........oov i 22
6.2.12  Lasiodiplodia pseudoth@obromMae................cccccuiiiieiiiiiiiieee et 23
6.2.13  MycoSPhaErella PEISEAE .............occcuiieiiuiiie ettt e et rae e 24
6.2.14  NEOCOSMOSPOIA PEISEAE ..o e eeee et e e e st e eneeaanne e e e e e e eeeeaneeeaneean 25
6.2.15  NeofusicoCCUM NONQUABSITUIM ............cccueeieiiiie ettt e nee e 26
6.2.16  PeStalotiopsis IONQISEIA ..........uuuuiiieiiieiiiiie ettt r e 27
6.2.17  Phyllachora gratisSima (1ar SPOL) .....cceeecuieeriiiiie ittt e ee e e e sneee e e e 28
6.2.18  Phyllosticta perseae (leaf SPOt diISEASE) .......cuvreeiiiiiiiiiiiiiee e 28
6.2.19  Pleiocarpon algeriense and Cylindrocladiella peruviana...............ccccccooeeoieecoiencnnnnnnn. 29
6.2.20  Podosphaera persae-ameriCana@eE ...............cccueeuueueeiaeniieeessiieeeeessineeeeessseeesssnsseeessssees 30
6.2.21 PSeUudOCErCOSPOra PUIMDUIEA ........c.ccicueeeieeeieiieeeiieie e sttt sttt ee e et eae e e annee s 31
6.2.22  Pseudoidium perseae-americanae (powdery mildew of avocado)..........cccceeeviievereennnne 32
6.2.23  Pyrrhoderma noxium (DrOWN OOt FOT)......coeioiieiiiie e 33
6.2.24  Raffaelea spp. (laurel Wilt diSEASE).........cceerieiriiiiiieieeee e 33
6.2.25  Rhizoctonia noxia (thread blight) .........cccuieiiiiiiie e 34
6.2.26  Rhizoctonia theobromae (vascular-streak dieback) ..........cccoveeiiiiiiiiiiie 35
6.2.27  Scolecobasidium musae (sooty blotch and flyspeck (SBFS))......cccccceveiiivninneinceenne. 35
6.2.28  SOOLY MOUIAS .....eeeiiiiiii ettt 36
Oomycetes 36
6.3.1 Phytophthora mengei (Phytophthora trunk canker)...........ccoceeiiieiic i 36
6.3.2 Phytophthora palmivora (bud rot of Palms) .......coeiiiiie e 38
Viroids 39
6.4.1 WA\VoTor=To [0 JE=101 a1 o] o] (o1 o R/ o 1o 1 39
6.4.2 Potato spindle tuber VIroid ..........cocoiiiiiiii e 40

5 e Persea americana plants for planting IRA, June 2022 Biosecurity New Zealand



1. Background

This import risk analysis (IRA) has been developed in response to a request to develop a new Import
Health Standard (IHS) for the importation of avocado (Persea americana) plants for planting.

Pathways and commodities covered in this IRA are provided in Table 1-1.

Table 1-1: List of pathways and commodities assessed in this IRA

Commodity type Pathway description
Sea or air cargo from countries that have commercial
Persea americana plants for planting avocado orchards and publish their research in
English or Spanish languages.

2. Objectives

Biosecurity New Zealand'’s objectives in developing an IRA are to:

1. Identify which pests and diseases present a level of risk to New Zealand on the
commodity(ies) and pathway(s) included in the scope, and
2. Evaluate the effect of risk management measures on the level of that identified risk,

in order to ensure that the risk managers have the information they need to recommend appropriately
effective risk management measures.

3. IRA Scope

The scope of the IRA considers the following key questions:

e What are the detailed commodity and pathway descriptions?
e Are there any additional risk management questions?

Detailed commodity description

The commodity description defines the form of the commodity that is covered by this IRA,
e.g. the commodity species and form under consideration. The commodity description may

Purpose also include commercial production and/or grading requirements or other commodity quality
specifications, and any actions taken that may remove or treat pests or diseases.

e Budwood!/ leafless cuttings' of Persea americana and all its varieties and cultivars,
brought into level 3A post-entry quarantine (3A PEQ) for a period of active growth
with a minimum of three distinct phenological growing events (referred to as ‘shoot
flush’).

e Budwood!/ leafless cuttings are cuttings taken from mother plants. The cuttings do
not have leaves, roots or soil attached to them, only buds.

Commodity e Budwood! leafless cuttings are dipped in 1% w/v sodium hypochlorite for 2 minutes
Description upon entry into the quarantine facility.

e The PEQ period involves visual inspection of plants for the presence of pests and
symptoms. Visual inspections by an MPI inspector are usually carried out during
active growing seasons - for other plants for planting there are two inspections in
the spring, two in the summer and one during the slower growth periods. A similar
regime will be designed for avocados. Inspections by a facility operator are carried
out at least twice a week.

' As Persea americana is an evergreen species, the frequently used commodity type in the IHS of ‘oudwood/dormant cuttings’
will be changed to ‘budwood/leafless cuttings’ to acknowledge the non-dormancy of the species.
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Detailed commodity description

All imported plants for planting must comply with basic conditions as set out in Ministry for
Primary Industries (MPI) import health standard 155.02.06 “Importation of Nursery Stock”
(IHS 155.02.06). In addition to a period of PEQ, these include:

e Clean (including free from soil), inert/ synthetic materials for protection, packaging,
and shipping.

e Phytosanitary certification stating that the exporting country has inspected the
commodity and found it free of visually detectable regulated pests.

e Pesticide treatments for insects and mites.
Please note: measures for specific pests listed under the “Basic Conditions” section
of IHS 155.02.06 are not counted as basic measures but are specified measures.

Detailed pathway description

The pathway description defines the countries and methods the commodity will be sourced
Purpose from and travel to New Zealand. The pathway description may also include commercial-
specific pathway requirements.

Pathway Sea or air cargo from countries that have commercial avocado orchards and publish their
Description research in English or Spanish languages.

Risk management questions

Specific questions that the risk manager needs answered in order to make a decision. They

Purpose are based on the scope of the overall project.

PRAs will include information on the following risk management questions.

What factors influence the likelihood of the pest or disease being detected during the
growing period (a period of active growth with a minimum of three distinct phenological
growing events referred to as ‘shoot flush’) in 3A PEQ?

Description e What symptoms will the pest or disease exhibit?
e What are the known environmental conditions conducive to symptom expression?
What are the limitations to taking samples for potential testing?

e What plant part should be tested?
e What is the optimum season for conducting detection testing?

4. IRA methodology

The IRA process involves three principal stages:

1. Hazard identification
2. Pestrisk assessment
3. Evaluating risk management options

The IRA methodology used by Biosecurity New Zealand (BNZ) is described in more detail in the BNZ
Guidelines for Undertaking an Import Risk Analysis Version 1.0.

4.1 Hazard identification
A hazard is a pest or disease that:

e s not present in New Zealand (or is present but still represents a biosecurity risk, e.g. is
capable of vectoring pathogens not present in New Zealand);

e s associated with imported risk goods and import pathways; and

e has the ability to establish and cause harm in New Zealand.
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Hazard identification (hazard ID) is the process where a list of pests and diseases potentially
associated with the commodity is compiled and then assessed against specified risk evaluation
criteria, in order to determine which potential hazards require further assessment.

The results of the hazard ID provide the following:

e Pests and diseases identified as potentially meeting the criteria to be quarantine pests? and
diseases, associated with the commodity, and potentially not being managed by compliance
with the commodity description and therefore requiring further assessment are listed in the
Annex (Chapter 9).

e Groups (e.g. genera or families) and high-profile pests and diseases that did not meet the
criteria to require pest risk assessment are listed in Appendix 1, along with the rationale for
excluding them.

e Given the scope of the IRA (Chapter 3), only pathogens (i.e. bacteria, fungi, nematodes,
viroids and viruses), or diseases were considered.

4.2 Pest risk assessment

The purpose of risk assessment is to determine the level of risk that hazard pests and diseases
(identified at the hazard ID stage as requiring further assessment) pose to New Zealand. Specifically,
the pest risk assessment (PRA) concludes whether the pest or disease meets the risk evaluation
criteria for requiring additional measures over and above the commodity description.

For this import risk analysis, pests and diseases that could potentially be associated with the
commodity on entry into New Zealand and meet the criteria to be considered for additional measures
are those that:

e cannot be contained in a Level 3A PEQ facility and/or
e cannot be detected during a period of active growth with a minimum of three distinct
phenological growing events (‘spring-flush’) in Level 3A PEQ.

The PRA addresses the following:

e Likelihood of entry:
o The likelihood of entry into New Zealand given the commodity and pathway
descriptions
e Likelihood of exposure and establishment:
o The ability of the pest or disease to move from the commdity into a suitable
environment to allow establishment (exposure)
o The suitability of the New Zealand environment for the pest or disease (including
climate, host plants and vectors)
e The potential impacts in New Zealand:
o Economic impacts: on economically important plants (symptoms on individual plants,
crop yield, costs of management practices, trade restrictions, rate of spread, etc.)
o Environmental impacts: on native plants/taonga and ecologies/hauropi
o Human health, sociocultural impacts: on people/tangata whenua

4.3 Management considerations

For those pests or diseases for which a PRA concluded that the criteria to be considered for additional
measures have been met on at least one pathway, information relevant to management options,
where available in the literature, have been evaluated. This information pertains to such options as:

e Post entry quarantine Level 3B
e  Specified environmental conditions
e Diagnostic tests

21n the context of this risk assessment a quarantine pest is an organism that is not present in New Zealand (or is present but
still represents a biosecurity risk, e.g. is capable of vectoring pathogens not present in New Zealand) and is capable of
establishing and causing harm in New Zealand.
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5. Summary of IRA conclusions

A summary of the pest and diseases that meet the criteria to be considered for additional measures
are listed in Table 5-1.

Table 5-1: Pests and diseases that meet the criteria to be considered for additional measures.

Pest/disease
group

Bacteria

Fungi

Oomycetes

Viroids

6. Summary of Pest Risk Assessments

Species meeting the criteria to be considered

for additional measures

Phytoplasmas (i.e. Candidatus Phytoplasma solani

Jthat have a vector in New Zealand
Xanthomonas campestris and X. axonopodis
Xylella fastidiosa

Colletotrichum spp.

Diaporthe perseae

Diaporthe sterilis

Dothiorella aromatica
Gliocladiopsis spp.

Lasiodiplodia pseudotheobromae
Neocosmospora perseae
Neofusicoccum nonquaesitum
Pestalotiopsis longiseta

Pleiocarpon algeriense and Cylindrocladiella
peruviana

Podosphaera perseae-americanae
Pseudoidium perseae-americanae
Phytophthora mengei
Phytophthora palmivora

Avocado sunblotch viroid

Potato spindle tuber viroid

PRA conclusions

Level of Risk
Moderate

Moderate
High
Moderate
Low
Very low
Low
Very low
Moderate - High
Low
Moderate

Low
Moderate

Very low
Very low
Moderate
Moderate
Moderate

Moderate

Level of uncertainty

High
High
Moderate
Moderate
Moderate
Moderate
Low
Moderate
Moderate
Moderate
Moderate

Moderate
Moderate

Low
Low
Moderate
Moderate
Low

Low

The following sections provide a summary of the pest risk assessments described in detail within the
Annex to this IRA.

6.1 Bacteria

6.1.1 Phytoplasmas on avocado

Phytoplasmas are bacteria that lack cell walls. They colonise the phloem of their plant hosts as well as
various parts of their insect vectors. Phytoplasma infection is associated with a wide range of
symptoms affecting all plant parts and can be fatal to the plant. Phytoplasmas belonging to the
stolbur group (16SrXIl), likely ‘Candidatus Phytoplasma solani’, (16SrXlI-A) have been identified in
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symptomatic avocado trees in Spain, and an unidentified phytoplasma has been identified in
symptomatic avocado trees in Chile.

Summary of PRA conclusions

Given the arguments and evidence presented:

The avocado-infecting phytoplasmas meet the criteria to be hazards on imported Persea
americana budwood imported to New Zealand because they:
o Are not known to be present in New Zealand, and

o have the potential to enter New Zealand on Persea americana budwood (as described in
the commodity description), and
o have the potential to establish in New Zealand and cause harm to New Zealand.

The avocado-infecting phytoplasmas pose an overall moderate risk on Persea americana
budwood imported to New Zealand if there is a competent® vector in New Zealand, and negligible
risk if there is no competent vector because they:

o have a very low likelihood of entering New Zealand on Persea americana budwood (with

moderate uncertainty) because:

. Persea americana is a known host of “stolbur” (likely ‘Ca. P. solani’), and the
phytoplasma found in Chile;

. It is unlikely that avocado budwood will be taken from phytoplasma infected trees,
since infections appear to be uncommon;

. There is only a low volume of budwood entering Post Entry Quarantine (PEQ),
which lowers the likelihood that infected budwood would enter PEQ even further;

. Phytoplasmas would occur in association with budwood, as they are systemic

through the plant phloem sieve tube elements and surface sterilisation of budwood
would not affect them:;

. Plants will be held in PEQ for long enough to go through 3 flush growth periods (at
least 12 months), so any avocado plants with phytoplasma infection are likely to
show symptoms, and if so, diagnostic tests will detect phytoplasma.

" However, some phytoplasma infections are asymptomatic and these would not be
detected in PEQ which would result in infected plants being released into New
Zealand.
. 3A and 3B PEQ do not automatically include pre-determined phytoplasma PCR
testing.
o have a high likelihood of transferring from Persea americana budwood to a suitable host in
New Zealand (with low uncertainty) because:
. Avocado plants derived from budwood will be planted and nurtured to survive in
New Zealand and used to propagate new plants for planting.
" If the plants are infected with avocado-infecting phytoplasmas at the time of their
release from PEQ they will have the infection when they are multiplied and planted.
o have a moderate likelihood (with high uncertainty) of establishing in New Zealand if there is

a competent vector here, and a low likelihood of establishing in New Zealand (with high
uncertainty) with no competent vector because:

. Asymptomatic infected avocado plants released from PEQ will be used for grafting.
Avocado trees originating from these are likely to be infected;

. However if phytoplasma symptoms appear in avocado trees in New Zealand the
avocado industry and nurseries will likely start testing for phytoplasma and only use
clean stock;

" It is uncertain whether there will be a competent vector in New Zealand. Known ‘Ca.
P. solani’ vectors are not known to be present, but insects in the same family are
present.

" Two insects with the potential to be vectors have been reported on avocado in
New Zealand;

. Climate is not likely to be a barrier to the establishment of these avocado-infecting
phytoplasmas in New Zealand;

o may cause moderate overall impact on New Zealand if there is a competent vector present

here (with high uncertainty), and very low overall impact (with low uncertainty) on New
Zealand if there is no competent vector here because:

3Vector competence is defined as “the ability of a vector to transmit a disease”. It normally comprises the capacity of a vector to
be infected, maintain and transmit an infectious agent.
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If there is no competent vector in New Zealand, the plants infected would likely be
limited to avocado trees grafted from infected plants from PEQ and their offspring,
and possibly industry would stop grafting from infected plants. Phytoplasmas are not
transmitted mechanically.

If there is a competent vector in New Zealand, other crop plants may be affected but
it is difficult to know which without knowing the phytoplasma or vector. Some
phytoplasmas such as ‘Ca. P. solani’ can have major impacts on many crop plants
including reduced crop yield and plant decline and death.

Other phytoplasma species have caused harm to native plants in New Zealand but it
is not known if avocado-infecting phytoplasmas will. Environmental impacts are
likely to be low (with high uncertainty) with a competent vector and negligible (with
low uncertainty) without a competent vector.

Human health impacts are likely to be negligible (with low uncertainty) as this is a
plant pathogen limited to plants and insects.

There is a very low likelihood that avocado-infecting phytoplasmas will affect
amenity trees, home gardens, taonga species to tangata whenua, so sociocultural
impacts are likely to be low (with high uncertainty) with a competent vector present,
and negligible (with low uncertainty) without a competent vector.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating Uncertainty
The likelihood of entry on the commodity, given the commodity description Very low Moderate
The likelihood of transferring from the imported commodity onto a suitable host High Low
o L , Moderate (vector) High
The likelihood of establishing in the New Zealand environment :
Low (no vector) High
) ) Low (vector) High
Impact on the New Zealand economy, environment, health and society
Very low (no vector) Low
) Moderate (vector) High
Overall level of assessed risk to New Zealand —
Negligible (no vector) Low
Likelihood of there being a competent vector in New Zealand Moderate High

6.1.2 Xanthomonas campestris and X. axonopodis avocado pathovars

Xanthomonas species are gram-negative bacteria that infect a wide range of crops and wild plants.
Two pathovars (strains that cause the same disease on the same host range) of Xanthomonas
associated with disease in avocado (Persea americana) have been reported in the literature:

X. campestris causing bacterial canker in California; and X. axonopodis causing bacterial leaf spot in

the Seychelles.

Because there is very little information associated with Xanthomonas on avocado, information for the
genus will be used where information for the pathovars is lacking.

Summary of PRA conclusions

Given the arguments and evidence presented:

The Xanthomonas campestris and X. axonopodis avocado pathovars meet the criteria to be
hazards on Persea americana budwood imported to New Zealand because they:

are not known to be present in New Zealand,

have the potential to enter New Zealand on P. americana budwood (as described in
the commaodity description) and,

have the potential to establish in New Zealand, and cause harm to New Zealand.

The X. campestris and X. axonopodis avocado pathovars pose an overall moderate risk on
P. americana budwood imported to New Zealand because they:

have a very low likelihood of entering New Zealand on P. americana budwood (with
high uncertainty) because:
= they could survive as epiphytes on avocado budwood in PEQ without causing
symptoms for the entire PEQ period, but
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» inthe case of internal infection, symptoms are more likely to appear within a
matter of days or weeks.

o have a high likelihood of transferring from P. americana budwood to a suitable host in
New Zealand (with low uncertainty) because:

* imported avocado budwood is intended to generate plants for planting in New
Zealand and avocado plants (which are a suitable host for these pathogens)
derived from avocado budwood will be planted and nurtured to survive in
optimal or near optimal conditions in controlled or natural environments, and

= if the commodity is infected with either of these pathogens at the time of their
release from PEQ and they are used as propagative material then the
pathogens will be transferred to a suitable host multiple times.

o have a high likelihood of establishing in New Zealand (with moderate uncertainty)
because:

» suitable hosts (in the form of cultivated avocados or native and introduced
members of the Lauraceae family) are available for the establishment of both
pathovars,

= suitable climate is available for the establishment of the of the X. campestris
avocado pathovar,

= the wetter conditions of New Zealand compared to southern California are
likely to favour establishment of the X. campestris avocado pathovar, and

= the suitability of the New Zealand environment for establishment of the
X. axonopodis pathovar cannot be definitively ruled out.

o may cause moderate overall impact on New Zealand (with high uncertainty) because:
= avocados are the only hosts of the X. campestris and X. axonopodis avocado
pathovars commercially produced in New Zealand, and

» infection of avocado trees with the X. campestris or X. axonopodis avocado
pathovar could cause yield losses, and control of an outbreak could involve
wide scale destruction of avocado trees (e.g., removal of all trees in one
major avocado production area).

Infection of avocado trees with the X. campestris or X. axonopodis avocado pathovar could cause
yield losses, and control of an outbreak could involve wide scale destruction of avocado trees (e.g.,
removal of all trees in one major avocado production area). The following table contains a summary of
risk assessment against the criteria:

Criteria Rating | Uncertainty
The likelihood of entry on the commodity, given the commodity description Very low High
The likelihood of transferring from the imported commodity onto a suitable host High Low
The likelihood of establishing in the New Zealand environment High Moderate
Impact on the New Zealand economy, environment, health and society Moderate High
Overall level of assessed risk to New Zealand Moderate High

6.1.3 Xylella fastidiosa (bacterial leaf scorch)

Xylella fastidiosa is a fastidious xylem-limited bacterium (i.e. it has specialised nutrient needs and can
be difficult to culture). It can colonise a very broad range of plants, including economically important
crops and environmentally significant plants. It is a very serious pathogen of some of these plants,
blocking water transport and causing wilting and death. Natural transmission is via specialist xylem-
feeding insects.

Summary of PRA conclusions
Given the arguments and evidence presented:

e Xylella fastidiosa meets the criteria to be a hazard on avocado budwood imported to New
Zealand because it:
o is not known to be present in New Zealand. New Zealand has country freedom status
for the species.
o has the potential to enter New Zealand on avocado budwood (as described in the
commodity description), establish in New Zealand, and cause harm to New Zealand.
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Xylella fastidiosa poses an overall high risk (with moderate uncertainty) on avocado budwood
imported into New Zealand because it:

has a very low likelihood of entering New Zealand on avocado budwood (with high
uncertainty) because;

= infection of avocado by X. fastidiosa appears to be very rare (it has only ever
been documented in the published literature once, with another unpublished
report); however

= infections of avocado and many other plant species are reported to be
asymptomatic, and where infections are symptomatic the latent period is not
known but may be long. Therefore established X. fastidiosa infections may
not be detected before release from PEQ; and

= for the above reasons, X. fastidiosa infections of avocado may also be more
common than is reported;

has a high likelihood of transferring from avocado budwood to a suitable host in New
Zealand (with low uncertainty) because:

= avocado is a suitable host for X. fastidiosa.

» avocado plants derived from grafting imported budwood onto suitable
rootstock will be planted in New Zealand.

has a moderate likelihood of establishing in New Zealand (with moderate uncertainty)
because:

» plants suitable for colonisation by X. fastidiosa are widely grown throughout
New Zealand;

= New Zealand’s temperate climate may be limiting, but at least some parts of
the country are likely to be suitable for the establishment and expression of
diseases caused by X. fastidiosa;

= atleast one competent vector species is present in New Zealand, it is widely
distributed and has a broad host range which includes avocado as well as
other economically important and environmentally significant plants.

may cause very high overall impacts on New Zealand (with high uncertainty)
because:

»  Xylella fastidiosa can cause serious damage to crops and plant-based
industries that are of high economic importance to New Zealand, for example,
grapes, summerfruit and citrus;

= the introduction of X. fastidiosa may result in market access restrictions for
nursery stock, ornamentals, and cut flowers, particularly to Australia (New
Zealand’s main trading partner);

= the cost of a response to an incursion of X. fastidiosa and/or long-term
management costs resulting from establishment of the bacterium are likely to
be very high;

= the bacterium is known to be able to colonise environmentally and culturally
significant native plants, although it is not known how likely this is to have an
impact at the population or ecosystem level,

= very significant socio-cultural impacts (possibly similar to those that resulted
from New Zealand’s Pseudomonas syringae pv. actinidiae (Psa) outbreak)
could be expected if some subspecies establish, e.g., X. fastidiosa subsp.
fastidiosa, the cause of Pierce’s disease of grapevines;

= however impacts may be limited by New Zealand’s temperate climate
(depending on the bacterial genotype introduced), and the impact on human
health is considered to be negligible.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating Uncertainty
The likelihood of entry on the commodity, given the commodity description Very low High
The likelihood of transferring from the imported commodity onto a suitable host High Low
The likelihood of establishing in the New Zealand environment Moderate Moderate
Impacts on the New Zealand economy, environment, health and society Very high High
Overall level of assessed risk to New Zealand High Moderate
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6.2 Fungi

6.2.1  Akaropeltopsis sp. (sooty blotch of avocado)

Akaropeltopsis sp. is a fungus that causes sooty blotch on the branches, stems, leaf veins and fruit of
Persea americana (avocado).

Summary of PRA conclusions

Akaropeltopsis sp. meets the criteria to be a hazard on imported P. americana budwood imported to
New Zealand because:

o itis not known to be present in New Zealand,

o has the potential to establish in New Zealand, and cause harm to New Zealand, and

o has the potential to enter New Zealand on P. americana budwood (as described in
the commodity description).

e Akaropeltopsis sp. poses an overall negligible risk on P. americana budwood imported to New
Zealand because it:

o has a negligible likelihood of entering New Zealand on P. americana budwood (with
low uncertainty) because:

* it can be present on the surface of budwood, but such infections are likely to
be managed by dipping in 1% sodium hypochlorite for 2 minutes upon entry
into the quarantine facility,

= if Akaropeltopsis sp. is imported into PEQ then it is likely to produce visible
symptoms in PEQ.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating Uncertainty
The likelihood of entry on the commodity, given the commodity description Negligible Low
Overall level of assessed risk to New Zealand Negligible Low

6.2.2 Ambrosia fungi of the Ambrosia Fusarium Clade (AFC), Graphium spp. and
Paracremonium spp. vectored by beetles of the Euwallacea fornicatus species complex

Ambrosia fungi of the Ambrosia Fusarium Clade (AFC), Graphium and Paracremonium are symbionts
associated with small (1—2 mm) ambrosia beetles in the genus Euwallacea. These fungi supply
essential diet components for the ambrosia beetles and in return rely on the beetles to carry them to a
new host. By cultivating their fungal symbionts in the xylem of plants, some Euwallacea species have
managed to expand their host range and become invasive in new areas of the world. In recent years,
for example, the Euwallacea fornicatus complex, together with their symbiotic fungi, have become a
concern to the avocado industry in California, Florida, Australia, Israel and South Africa.

Summary of PRA conclusions
Given the arguments and evidence presented:

e The ambrosia fungi of the Euwallacea fornicatus species complex (the Ambrosia Fusarium Clade
(AFC), Graphium spp. and Paracremonium spp.) meet the criteria to be a hazard on Persea
americana budwood imported to New Zealand because they:

o are not known to be present in New Zealand,

o have the potential to enter New Zealand on Persea americana budwood (as
described in the commodity description), and

o have the potential to establish in New Zealand, and cause harm to New Zealand.

e The ambrosia fungi of the Euwallacea fornicatus species complex (the Ambrosia Fusarium
Clade (AFC), Graphium spp. and Paracremonium spp.) pose an overall negligible risk on
Persea americana budwood imported to New Zealand because they:

o have a very low likelihood of entering New Zealand on Persea americana budwood
(with low uncertainty) because:
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= they are associated with and spread by ambrosia beetles or their beetle
galleries. Level 3A PEQ has measures in place to manage the risks
associated with insects, wastewater, waste and accidental transfer, therefore,
ambrosia beetles carrying ambrosia fungi are highly unlikely to escape level
3A PEQ to infect a suitable host;

= their infection of avocado budwood is likely visible as necrotic lesions and
sugar volcanos. The ambrosia fungi of the Euwallacea fornicatus species
complex are reported to have localised pathogenicity (<10cm from beetle
gallery). Ambrosia beetle entry points and galleries will be visible during
inspection and, thus, infected budwood would be detected and destroyed
before being released from PEQ.

o have a very low likelihood of transferring from the imported commodity onto a suitable
host in New Zealand (with moderate uncertainty) because:

= there are no Euwallacea species reported to be present in New Zealand that
could serve as vectors of ambrosia fungi (AFC); and there are no alternative
vectors reported to be present in New Zealand, such as Quadrastichus
erythrinae or Xyleborus ferrugineus;

= some uncertainty arises from the fact that most fungi from the AFC have only
recently been described, and species within it and their symbiotic
associations with their ambrosia beetles are still being described.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating Uncertainty
The likelihood of entry on the commodity, given the commodity description Very low Low
The likelihood of transferring from the imported commodity onto a suitable host Very low Moderate
Overall level of assessed risk to New Zealand Negligible Low

6.2.3 Colletotrichum spp.

This PRA assesses species associated with avocado found in two species complexes: the
Colletotrichum gloeosporioides species complex and the Colletotrichum acutatum species complex.
The following species will be assessed: Colletotrichum aenigma, C. chrysophilum, C. endophyticum,
C. jiangxiense, C. queenslandicum and C. tropicale are in the C. gloeosporioides species complex
and C. nymphaceae is in the C. acutatum species complex.

Colletotrichum species in both the gloeosporioides and acutatum species complexes are fungi with a
wide host and environment range. They are important plant pathogens but can have endophytic and
saprotrophic lifestyles. In avocado, Colletotrichum species cause anthracnose in fruit and sometimes
stem dieback.

Summary of PRA conclusions
Given the arguments and evidence presented:

e Colletotrichum spp. (C. aenigma, C. chrysophilum, C. endophyticum, C. jiangxiense, C.
nymphaeae, C. queenslandicum, C. tropicale) meet the criteria to be hazards on imported
Persea americana budwood imported to New Zealand because they:

o are not known to be present in New Zealand,

o have the potential to enter New Zealand on P. americana budwood (as described in
the commodity description), and

o have the potential to establish in New Zealand, and cause harm to New Zealand.

e Colletotrichum poses an overall moderate risk on P. americana budwood imported to New
Zealand because it:

o has a low likelihood of entering New Zealand on P. americana budwood (with
moderate uncertainty) because:
= Colletotrichum infection under high temperatures (25 — 30°C) and elevated
relative humidity can produce symptoms in a few days, but
= there is uncertainty around the endophytic capabilities of some Colletotrichum
species in P. americana budwood which may allow asymptomatic
Colletotrichum infection during the PEQ period.
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o has a high likelihood of transferring from P. americana budwood to a suitable host in
New Zealand (with low uncertainty) because:

» imported avocado budwood is intended to generate plants for planting in New
Zealand and avocado plants (which are a suitable host for these pathogens)
derived from avocado budwood will be planted and nurtured to survive in
optimal or near optimal conditions in controlled or natural environments, and

= if the commodity is infected with these pathogens at the time of their release
from PEQ and they are used as propagative material then the pathogens
could be transferred to a suitable host on multiple occasions.

o has a high likelihood of establishing in New Zealand (with low uncertainty) because:
= hosts (in the form of cultivated avocados and other cultivated crops) are
available for the establishment of Colletotrichum species

= the climate in parts of New Zealand is suitable for the establishment of
Colletotrichum

o may cause moderate overall impact on New Zealand (with moderate uncertainty)
because:

= the economic impact of Colletotrichum to New Zealand is considered to be
moderate, with low uncertainty

= the impact on the environment from the establishment of Colletotrichum in
New Zealand is considered to be very low, with moderate uncertainty

= the human health impact of Colletotrichum to New Zealand is considered to
be negligible, with low uncertainty

= the sociocultural impact of Colletotrichum to New Zealand is considered to be
low, with low uncertainty

The following table contains a summary of risk assessment against the criteria:

Criteria Rating |Uncertainty
The likelihood of entry on the commodity, given the commodity description Low Moderate
The likelihood of transferring from the imported commodity onto a suitable host High Low
The likelihood of establishing in the New Zealand environment High Low
Impact on the New Zealand economy, environment, human health and society Moderate | Moderate
Overall level of assessed risk to New Zealand Moderate | Moderate
6.24 Clonostachys pseudochroleuca (avocado branch dieback and wilting)

Clonostachys pseudochroleuca is a fungus that is associated with a wide range of plants and
environments. It is commonly found as a saprotroph or endophyte but has been recorded as a
pathogen in avocado, vectored by ambrosia beetles, causing avocado branch dieback and wilting.

Summary of PRA conclusions

Given the arguments and evidence presented:

Clonostachys pseudochroleuca meets the criteria to be a hazard on imported Persea
americana budwood imported to New Zealand because it:
o is not known to be present in New Zealand,
o has the potential to establish in New Zealand, and cause harm to New Zealand, and
o has the potential to enter New Zealand on Persea americana budwood (as described
in the commodity description).
Clonostachys pseudochroleuca poses an overall negligible risk on Persea americana
budwood imported to New Zealand because it:
o has a negligible likelihood of entering New Zealand on Persea americana budwood
(with low uncertainty) because:
» Clonostachys pseudochroleuca is associated with and spread by ambrosia
beetles. Budwood will be treated with miticides and insecticides. Furthermore,
Level 3A PEQ has measures in place to manage the risks associated with
insects, wastewater, waste and accidental transfer, therefore ambrosia
beetles carrying C. pseudochroleuca are highly unlikely to escape level 3A
PEQ to infect a suitable host.
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»  Clonostachys pseudochroleuca infection in avocado budwood is only found in
association with ambrosia beetle galleries. Ambrosia beetle entry points and
galleries will be visible during inspection and thus infected budwood would be
detected and destroyed before they are released from PEQ.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating | Uncertainty
The likelihood of entry on the commodity, given the commodity description Negligible Low
Overall level of assessed risk to New Zealand Negligible Low
6.2.5 Cophinforma tumefaciens

Cophinforma tumefaciens is a pathogenic ascomycete fungus that causes stem galls/tumours in
young and old avocado plants. It is known to cause galls/tumours in Citrus spp. as well as in other
host plants.

Summary of PRA conclusions

Given the arguments and evidence presented:

Cophinforma tumefaciens meets the criteria to be a hazard on imported Persea americana
budwood imported to New Zealand because it:
o is not known to be present in New Zealand;
o has the potential to establish (and spread) in New Zealand, and cause harm to
New Zealand, and
o has the potential to enter New Zealand on Persea americana budwood (as described
in the commodity description).
Cophinforma tumefaciens poses an overall negligible risk on Persea americana budwood
imported to New Zealand because it:
o has a negligible likelihood of entering New Zealand on Persea americana budwood
(with low uncertainty) because:
= established C. tumefaciens infections are highly likely to be detected during
pre-export phytosanitary inspection, on arrival in New Zealand, or while the
budwood is prepared for grafting,
= recently infected budwood from contaminated pruning tools would likely
develop symptoms 2- 24 weeks after infection within the PEQ period.
Searches found no evidence of asymptomatic infection or longer latent period
in avocado and other host plants.
= Level 3A PEQ has measures in place to manage the risks associated with
wastewater, waste, and accidental transfer, therefore viable C. tumefaciens
propagules are highly unlikely to escape level 3A PEQ to infect a suitable
host.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating | Uncertainty
The likelihood of entry on the commodity, given the commodity description Negligible Low
Overall level of assessed risk to New Zealand Negligible Low
6.2.6 Diaporthe perseae

Diaporthe perseae is a fungal plant pathogen that causes stem-end rot (postharvest) disease in
avocado.

Summary of PRA conclusions

Given the arguments and evidence presented:

17 o Persea americana plants for planting IRA, June 2022 Biosecurity New Zealand



e Diaporthe perseae meets the criteria to be a hazard on imported Persea americana (avocado)
budwood imported to New Zealand because it:
o is not known to be present in New Zealand
o has the potential to enter New Zealand on Persea americana budwood (as described
in the commodity description).
o has the potential to establish in New Zealand, and cause harm to New Zealand.
e Diaporthe perseae poses an overall low risk on Persea americana budwood imported to New
Zealand because it:
o has a high likelihood of entering New Zealand on Persea americana budwood (with
low uncertainty) because:
= ltis likely that D. perseae will not be detected from visual inspection during
export preparation and pre-export phytosanitary inspection to New Zealand
and on arrival to New Zealand. In its endophytic phase, it can be present on
leafless avocado without showing visible symptoms
= The growing period in Post Entry Quarantine (PEQ) level 3A is not likely to
impact the likelihood of entry of D. perseae because infected budwood that
are grafted in PEQ level 3A might not show visible symptoms within the PEQ
growing period
*» The main disease symptom caused by D. perseae (stem-end rot) will not be
expressed during the growing period in PEQ because it is usually expressed
on the fruits after harvest. Fruits are not likely to form and mature to harvest
state during the time of PEQ.
o has a high likelihood of transferring from Persea americana budwood to a suitable
host in New Zealand (with low uncertainty) because:
= Avocado (P. americana) is a suitable host of D. perseae
»= Avocado budwood derived from grafted imported budwood onto rootstock will
be planted in New Zealand.
o has a high likelihood of establishing in New Zealand (with low-moderate uncertainty)
because:
» Diaporthe perseae is found in places such as South Africa, Netherland and
Australia, part of which have similar climate to parts of New Zealand
» Avocado is a suitable host and is commercially produced and commonly
grown in northern parts of New Zealand, and less frequently in other parts of
the country
= Diaporthe perseae can be spread by human movement of infected nursery
stock for planting and movement of infected fruits (fruits producing spores).
o may cause low overall impact on New Zealand (with moderate uncertainty) because:
= Diaporthe perseae can result in some postharvest losses that can reduce
crop value and marketability, but overall losses may not differ from current
level of stem-end rot diseases in New Zealand
= Current control methods of control of other stem-end rot causing pathogens in
New Zealand may be effective in controlling diseases caused by D. perseae.
= [t can potentially result in trade barriers with countries where it has not been
reported to be present. However, it is recorded as present in Australia which
is New Zealand’s major export market. As such, it might not have a significant
impact on export.

Although there are high likelihoods of entry, exposure and establishment, D. perseae is a
less important pathogen of stem-end rot disease than other stem-end rot causing fungi
such as Dothiorella aromatica in Australia and Colletotrichum gloeosporioides and
Diaporthe spp. already in New Zealand.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating Uncertainty
The likelihood of entry on the commodity, given the commodity description High Low

The likelihood of transferring from the imported commodity onto a suitable host High Low

The likelihood of establishing in the New Zealand environment High Low-moderate
Impact on the New Zealand economy, environment, health and society Low Low
Overall level of assessed risk to New Zealand Low Moderate
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6.2.7

Diaporthe sterilis

Diaporthe sterilis is a fungus that has relatively recently been isolated from branch cankers on
avocado orchard plants in Italy.

Summary of PRA conclusions

Given the arguments and evidence presented:

Diaporthe sterilis meets the criteria to be a hazard on imported Persea americana budwood
imported to New Zealand because it:
o is not known to be present in New Zealand
o has the potential to enter New Zealand on P. americana budwood (as described in
the commodity description), and
o has the potential to establish in New Zealand, and cause harm to New Zealand.
Diaporthe sterilis poses an overall very low risk on P. americana budwood imported to
New Zealand because it:
o has a high likelihood of entering New Zealand on P. americana budwood (with
moderate uncertainty) because:

= Diaporthe sterilis has been isolated from aboveground plant parts of avocado
plants (stems, branches and fruits) and is likely to be present in infected
leafless avocado budwood.

= if D. sterilis is imported on leafless avocado budwood, it is likely to express
symptoms in the duration of the time in PEQ and the biosecurity risk are likely
to be managed by the growing period of active growth with a minimum of
three distinct phenological growing events in 3A PEQ,

» however, it can potentially be present in asymptomatic leafless, rootless
avocado budwood that might not be the detected during preparation for
export, or in phytosanitary inspection pre-export or on arrival to New Zealand
(although with high uncertainty).

o has a high likelihood of transferring from P. americana budwood to a suitable host in
New Zealand (with moderate uncertainty) because:

» avocado (P. americana) is a suitable host of D. sterilis.

» avocado budwood derived from grafted imported budwood onto rootstock will
be planted in New Zealand.

o has a moderate likelihood of establishing in New Zealand (with moderate uncertainty)

because:
» Diaporthe sterilis is found in Italy which has a similar climate to most parts of
New Zealand.

= avocado is a suitable host and is commercially produced and commonly
grown in northern parts of New Zealand, and less frequently in other parts of
the country.

» ltis known to also infect Vaccinium corymbosum (blueberry), which is widely
grown commercially in parts of the North and South Island of New Zealand.

=  Diaporthe sterilis can possibly be spread by human movement of infected
nursery stock for planting and movement of infected fruits (fruits producing
spores).

o may cause very low overall impact on New Zealand (with moderate uncertainty)
because:

= Diaporthe sterilis can cause trunk cankers and potentially result in some
postharvest losses of avocado. However, overall losses caused may not differ
from the current losses caused by other canker and stem-end rot pathogenic
fungi already present in New Zealand.

* it has been reported to cause disease symptoms on V. corymbosum
(blueberry) (cankers at their bases and brown lesions on stems resulting in
twig blight). While such diseases can affect blueberry production, the impact
of D. sterilis on blueberry production has not yet been quantified.
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The following table contains a summary of risk assessment against the criteria:

Criteria Rating Uncertainty
The likelihood of entry on the commodity, given the commodity description High Moderate
The likelihood of transferring from the imported commodity onto a suitable host High Moderate
The likelihood of establishing in the New Zealand environment Moderate Moderate
Impact on the New Zealand economy, environment, human health and society Very low Moderate
Overall level of assessed risk to New Zealand Very low Moderate

6.2.8 Dothiorella aromatica

Dothiorella aromatica is a fungal plant pathogen that causes stem-end rot (postharvest) disease in
avocado. It has also been associated with stem-end rot disease in mangos.

Summary of PRA conclusions
Given the arguments and evidence presented:

e Dothiorella aromatica meets the criteria to be a hazard on imported Persea americana
(avocado) budwood imported to New Zealand because it:
o is not known to be present in New Zealand
o has the potential to enter New Zealand on P. americana budwood (as described in
the commodity description), and
o has the potential to establish in New Zealand, and cause harm to New Zealand.
e Dothiorella aromatica poses an overall low risk on P. americana budwood imported to
New Zealand because it:
o has a high likelihood of entering New Zealand on P. americana budwood (with low
uncertainty) because:
= itis likely that D. aromatica will not be detected by visual inspection during export
preparation and pre-export phytosanitary inspection to New Zealand and on
arrival to New Zealand. In its endophytic phase, it can be present on leafless
avocado budwood without showing visible symptoms.
= the main disease symptom caused by D. aromatica (stem-end rot) will not be
expressed during the growing period in PEQ because it is usually expressed on
the fruits after harvest. Fruits are not likely to form and mature to harvest state
during the time of PEQ.
o has a high likelihood of transferring from P. americana budwood to a suitable host in
New Zealand (with low uncertainty) because:
» avocado (P. americana) is a suitable host of D. aromatica.
= avocado budwood derived from grafted imported budwood onto rootstock will be
planted in New Zealand.
o has a high likelihood of establishing in New Zealand (with moderate uncertainty)
because:
= Dothiorella aromatica is found in South Africa and Australia, parts of which have
similar climate to parts of New Zealand,
= avocado is a suitable host and is commercially produced and commonly grown in
northern parts of New Zealand, and less frequently in other parts of the country,
»  Dothiorella aromatica can be spread by human movement of infected nursery
stock for planting and movement of infected fruits (fruits producing spores).
o may cause low overall impact on New Zealand (with moderate uncertainty) because:
»  Dothiorella aromatica can result in some postharvest losses that can reduce crop
value and marketability, but overall losses may not differ from current level of
stem-end rot diseases in New Zealand
= current control methods of control of other stem-end rot causing pathogens in
New Zealand may be effective in controlling diseases caused by D. aromatica.
= it can potentially result in trade barriers with countries where it has not been
reported to be present. However, it is recorded as present in Australia which is
New Zealand’s major export market. As such, it might not have a significant
impact on export.
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= Although there are high likelihoods of entry, exposure and establishment, D.
aromatica is a less important pathogen of stem-end rot disease than other stem-
end rot causing fungi such as Colletotrichum gloeosporioides and Diaporthe spp.
already in New Zealand.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating Uncertainty
The likelihood of entry on the commodity, given the commodity description High Low
The likelihood of transferring from the imported commodity onto a suitable host High Low
The likelihood of establishing in the New Zealand environment High Moderate
Impact on the New Zealand economy, environment, health and society Low Low
Overall level of assessed risk to New Zealand Low Low

6.2.9 Elsinoe perseae — avocado scab

Elsinoe perseae (avocado scab) is a fungal pathogen that causes brown scabby lesions on fruit,
leaves and stems of avocado plants. It can reduce avocado fruit yield, quality and marketability.

Summary of PRA conclusions
Given the arguments and evidence presented:

e  Elsinoe perseae meets the criteria to be a hazard on Persea americana budwood imported to
New Zealand because it:
o is not known to be present in New Zealand. Elsinoe perseae was recorded in error in
New Zealand in 1991 and older literature and some databases reflect this.
o has the potential to enter New Zealand on Persea americana budwood (as described in the
commodity description), establish in New Zealand, and cause harm to New Zealand.
e  FElsinoe perseae poses an overall negligible risk on Persea americana budwood imported to New
Zealand because it:
o has a negligible likelihood of entering New Zealand on Persea americana budwood (with low
uncertainty) because:

. Avocado scab lesions are likely to be detected during pre-export phytosanitary
inspection, on arrival in New Zealand, or while the budwood is being prepared for
grafting.

. Ungerminated spores remaining on the budwood after surface disinfection upon

arrival in PEQ will either die or germinate once the buds break dormancy and produce
visible symptoms very rapidly, and most probably within the PEQ period.

" Symptoms develop in 7-10 days once spores germinate on susceptible leaves, stems
or fruit. Searches found no evidence of asymptomatic E. perseae infections or longer
latent periods in avocado plants.

. Elsinoe perseae spores are spread by watersplash, windborne rain and insects
(thrips). Given the measures in level 3A PEQ to manage risks associated with insects
and wastewater, waste and accidental transfer, E. perseae propagules are highly
unlikely to escape to infect a suitable host.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating Uncertainty
The likelihood of entry on the commodity, given the commodity description Negligible Low
Overall level of assessed risk to New Zealand Negligible Low

6.2.10 Gliocladiopsis forsbergii, Gliocladiopsis peggii and Gliocladiopsis whileyi

Gliocladiopsis is a genus of soilborne fungi found mostly in tropical and sub-tropical regions of the
world. Species of this genus are regarded as secondary plant pathogens or saprobes. Gliocladiopsis
forsbergii, G. peggii and G. whileyi have been isolated frequently from necrotic roots of avocado trees,
but pathogenicity studies have so far only been done for one strain of G. peggii. Genus level
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information is being used where necessary as limited information about the ecology of these fungi is
available.

Summary of PRA conclusions

Given the arguments and evidence presented:

Gliocladiopsis forsbergii, G. peggii and G. whileyi meet the criteria to be a hazard on imported
Persea americana budwood imported to New Zealand because they:
o are not known to be present in New Zealand, and
o have the potential to establish in New Zealand, and cause harm to New Zealand, and
o have the potential to enter New Zealand on P. americana budwood (as described in
the commodity description).
Gliocladiopsis forsbergii, G. peggii and G. whileyi pose an overall very low risk on P.
americana budwood imported to New Zealand because they:
o have a low likelihood of entering New Zealand on P. americana budwood (with high
uncertainty) because:
= they are likely soilborne, although other Gliocladiopsis species have been
recovered as endophytes from stems and leaves, and
= itis unknown if symptoms would develop in PEQ as these species are likely
secondary pathogens that can also be saprobic or endophytic
o have a high likelihood of transferring from P. americana budwood to a suitable host in
New Zealand (with low uncertainty) because:
» imported avocado budwood is intended to generate plants for planting in New
Zealand and avocado plants (which are a suitable host for these pathogens)
derived from avocado budwood will be planted and nurtured to survive in
optimal or near optimal conditions in controlled or natural environments, and
= if the commodity is infected with either of these pathogens at the time of their
release from PEQ and they are used as propagative material, then the
pathogens will be transferred to a suitable host
o has a high likelihood of establishing in New Zealand (with low uncertainty) because:
= asuitable host in the form of cultivated avocados is available for their
establishment, and
= asuitable climate is available for their establishment, and
» other Gliocladiopsis species have established in New Zealand
o may cause very low overall impact on New Zealand (with moderate uncertainty)
because:
= their economic impact likely depends on a variety of abiotic and biotic factors
(such as co-infection with other pathogens), and
» good orchard management practises are likely to manage these species

The following table contains a summary of risk assessment against the criteria:

Criteria Rating |Uncertainty
The likelihood of entry on the commodity, given the commodity description Low High
The likelihood of transferring from the imported commodity onto a suitable host High Low
The likelihood of establishing in the New Zealand environment High Low
Impact on the New Zealand economy, environment, human health and society Very low | Moderate
Overall level of assessed risk to New Zealand Very low | Moderate

6.2.11 Grovesinia moricola (zonate leaf spot)

Grovesinia moricola (zonate leaf spot) is a fungal pathogen that produces characteristic target-shaped
necrotic rings leading to leaf blight and defoliation in a broad range of host species. The disease has
been reported infecting Persea americana (avocado) in the USA and Brazil, causing round leaf
lesions with dark margins. It has the potential to infect a number of economically significant hosts in
New Zealand.
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Summary of PRA conclusions

Given the arguments and evidence presented:

e Grovesinia moricola meets the criteria to be a hazard on P. americana budwood imported to
New Zealand because it:
o has the potential to enter New Zealand on P. americana budwood, establish and
cause harm to New Zealand, and
o is not known to be present in New Zealand.
e Grovesinia moricola poses an overall negligible risk on P. americana budwood imported to
New Zealand because it:
o has a negligible likelihood of entering New Zealand on P. americana budwood as
described in the commodity description (with low uncertainty) as:

- the fungus is primarily a foliar pathogen and is not strongly associated with
plant stems,

- disinfection dip in 2% sodium hypochlorite (as per the commodity description)
is likely to be effective in eliminating any infection on the surface of avocado
budwood, and

- if G. moricola is imported into PEQ then it is likely to produce visible
symptoms within the period of growth in PEQ.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating | Uncertainty
The likelihood of entry on the commodity, given the commodity description Negligible Low
Overall Level of assessed risk to New Zealand Negligible Low

6.2.12 Lasiodiplodia pseudotheobromae

Lasiodiplodia pseudotheobromae is a fungal plant pathogen that has been reported to cause dieback,
cankers and postharvest diseases (stem-end rot and fruit rot disease) in many woody plant species
which includes avocado.

Summary of PRA conclusions
Given the arguments and evidence presented:

e [asiodiplodia pseudotheobromae meets the criteria to be a hazard on imported Persea
americana budwood imported to New Zealand because it:
o is not known to be present in New Zealand,
o has the potential to enter New Zealand on Persea americana budwood (as described
in the commodity description), and
o has the potential to establish in and cause harm to New Zealand.
e lasiodiplodia pseudotheobromae poses an overall moderate risk on P. americana budwood
imported to New Zealand because it:
o has a low likelihood of entering New Zealand on P. americana budwood (with low-
moderate uncertainty) because:

» Lasiodiplodia pseudotheobromae has been isolated from the stems, branches
and fruits of avocado plants and therefore can be associated with leafless
avocado budwood.

» Infected budwood is likely to exhibit symptoms such as necrotic lesions and
discolouration of internal tissues that can be visually detectable during
preparation for export or on phytosanitary inspection pre-export or on arrival
in New Zealand.

= However, L. pseudotheobromae can potentially be present on asymptomatic
leafless, rootless avocado budwood that might not be the detected during
preparation for export, or in phytosanitary inspection pre-export or on arrival
to New Zealand although with high uncertainty.

» If L. pseudotheobromae is imported on leafless avocado budwood, it is likely
to express symptoms in the duration of the time in PEQ. The biosecurity risk
is likely to be managed by the period of active growth with a minimum of three
distinct phenological growing events in 3A PEQ.
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o has a high likelihood of transferring from P. americana budwood to a suitable host in
New Zealand (with low uncertainty) because:

» avocado (P. americana) is a suitable host of L. pseudotheobromae

» avocado budwood derived from grafted imported budwood onto rootstock will
be planted in New Zealand.

o has a high likelihood of establishing in New Zealand (with low uncertainty) because:

» L. pseudotheobromae is found in about 23 countries, some of these countries
have a similar climate to New Zealand

= avocado is a suitable host and is commercially produced and commonly
grown in northern parts of New Zealand, but less frequently in other parts of
the country.

» itis known to affect a wide range of other host plants that are widely grown
commercially in orchards and in home gardens in parts of the North and
South Island of New Zealand.

» L. pseudotheobromae can spread by human movement of infected nursery
stock for planting, movement of infected fruits (spores produced from the
fungus present on infected fruit), contaminated soil, and pruning material.

o may cause moderate overall impact on New Zealand (with moderate uncertainty)
because:

» L. pseudotheobromae can potentially cause unwanted impacts in
New Zealand by reducing the crop value and marketability of avocados.

» it can also cause diseases which result in reduced yields and affect the
marketability of other horticultural crops such as Citrus spp., Vitis vinifera
(grapes) and Diospyros kaki (persimmons). These are crops of economic
value to New Zealand both domestically and internationally which together
are worth over a billion dollars.

» if it establishes in New Zealand, it can potentially result in trade barriers with
countries where it has not been reported to be present.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating Uncertainty
The likelihood of entry on the commodity, given the commodity description Low Moderate
The likelihood of transferring from the imported commodity onto a suitable host High Moderate
The likelihood of establishing in the New Zealand environment High Moderate
Impact on the New Zealand economy, environment, health and society Moderate-High Moderate
Overall level of assessed risk to New Zealand Moderate-High Moderate

6.2.13 Mycosphaerella perseae

Mycosphaerella perseae is a fungal plant pathogen that causes silver spot disease in Persea
americana (avocado). Silver spot disease causes lesions on the leaves of the plant.

Summary of PRA conclusions
Given the arguments and evidence presented:

e Mycosphaerella perseae meets the criteria to be a hazard on imported Persea americana
budwood imported to New Zealand because it:
o is not known to be present in New Zealand;
o has the potential to establish in New Zealand, and cause harm to New Zealand, and
o has the potential to enter New Zealand on Persea americana budwood (as described
in the commodity description).
e Mycosphaerella perseae poses an overall negligible risk on Persea americana budwood
imported to New Zealand because it:
o has a negligible likelihood of entering New Zealand on Persea americana budwood
(with low uncertainty) because:
= established M. perseae infections are highly likely to be detected, and
infected material removed or destroyed, during preparation for export, in
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phytosanitary inspections pre-export or with surface disinfection on arrival at
PEQ in New Zealand,;

= residual biosecurity risks from recent infections or ungerminated conidia on
the surface of avocado budwood are likely to be managed by the growing
period of active growth with a minimum of three distinct phenological growing
events referred to as ‘shoot flush’ in 3A PEQ;

The following table contains a summary of risk assessment against the criteria:

Criteria Rating | Uncertainty
The likelihood of entry on the commodity, given the commodity description Negligible Low
Overall level of assessed risk to New Zealand Negligible Low

6.2.14 Neocosmospora perseae

Neocosmospora perseae is a fungal pathogen reported to cause avocado trunk cankers and is
probably an opportunistic pathogen infecting the plant via wounds.

Summary of PRA conclusions
Given the arguments and evidence presented:

e Neocosmospora perseae meets the criteria to be a hazard on Persea americana budwood
imported to New Zealand because it:
o is not known to be present in New Zealand,
o has the potential to enter New Zealand on P. americana budwood (as described in
the commodity description), and
o has the potential to establish in New Zealand, and cause harm to New Zealand.
e Neocosmospora perseae poses an overall low risk on P. americana budwood imported to
New Zealand because it:
o has a very low likelihood of entering New Zealand on P. americana budwood (with
moderate uncertainty) because:

= symptoms will usually develop and will be detected prior to export or within
the PEQ period; but

= estimates of time to symptom development are based on pathogenicity
testing and natural infections may develop more slowly; and

» internal necrosis caused by N. perseae may not be detected in routine
inspections of plants in PEQ.

o has a high likelihood of transferring from P. americana budwood to a suitable host in
New Zealand (with low uncertainty) because:

» avocado (P. americana) is a suitable host for N. perseae;

= avocado plants derived from grafting imported budwood onto suitable
rootstock will be planted in New Zealand.

o has a high likelihood of establishing in New Zealand (with low uncertainty) because:
= avocado is a host and is commercially produced and commonly grown
domestically in northern parts of New Zealand, though less frequently
elsewhere in the country;

=  Neocosmospora perseae is reported from an area that has a similar climate
to parts of New Zealand;

=  Neocosmospora perseae can almost certainly spread between host plants in
New Zealand because conidia (asexual spores) of Fusarium solani species
complex such as N. perseae are typically produced on plant debris on the soil
surface and dispersed by soil water or water splash to infect roots or above
ground tissues of suitable hosts.

o may cause low overall impact to New Zealand (with moderate uncertainty) because:
= Neocosmospora perseae outbreaks are likely to be rare and sporadic but can
cause unwanted impacts on avocado production in New Zealand by
damaging some trees in some orchards or growing regions;

» however, there is moderate uncertainty that impacts of N. perseae will be
limited to avocado, since N. perseae is recently described and some closely
related species in the Fusarium solani species complex are reported as
opportunistic pathogens, causing disease symptoms in a diverse range of
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plant hosts as well as insects, marine animals, and humans. Therefore
N. perseae has the potential for broader unwanted economic, environmental
and human health impacts.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating | Uncertainty
The likelihood of entry on the commodity, given the commodity description Very low | Moderate
The likelihood of transferring from the imported commodity onto a suitable host High Low
The likelihood of establishing in the New Zealand environment High Low
Impact on the New Zealand economy, environment, health and society Low Moderate
Overall level of assessed risk to New Zealand Low Moderate

6.2.15 Neofusicoccum nonquaesitum

Neofusicoccum nonquaesitum is a pathogenic fungi from the family Botryoshaeriaceae. They can
cause diseases such as stem/branch cankers, necrosis and dieback in several woody crop plant
species (grapevine, avocado, and apples) and non-crop plant species.

Summary of PRA conclusions
Given the arguments and evidence presented:

e Neofusicoccum nonquaesitum meets the criteria to be a hazard on imported Persea
americana budwood imported to New Zealand because they:
o are not known to be present in New Zealand:
o have the potential to establish in New Zealand, and cause harm to New Zealand, and
o have the potential to enter New Zealand on Persea americana budwood (as
described in the commodity description).
e Neofusicoccum nonquaesitum poses an overall moderate risk on Persea americana budwood
imported to New Zealand because they:
o have a low likelihood of entering New Zealand on Persea americana budwood (with
moderate uncertainty) because:
= both species have been isolated from the stems and branches of avocado
plants and can be present on leadless avocado budwood.
= avocado budwood with established N. nonquaesitum infections can exhibit
symptoms such as cankers on plant tissues that could be detected during
preparation for export or on arrival in New Zealand
»  Neofusicoccum nonquaesitum can potentially be present on asymptomatic
leafless avocado budwood that might not be detected during preparation for
export and upon arrival in New Zealand, with high uncertainty
= If N. nonquaesitum is imported on leafless avocado budwood, the active
growing period at level 3A PEQ (a minimum of three distinct phenological
growing events) will likely result in expression of symptoms.
o have a high likelihood of transferring from Persea americana budwood to a suitable
host in New Zealand (with low uncertainty) because:
» avocado (P. americana) is a suitable host of N. nonquaesitum.
= avocado plants derived from grafting imported budwood onto rootstock will be
planted in New Zealand.
o have a high likelihood of establishing in New Zealand (with low uncertainty) because:
= Neofusicoccum nonquaesitum is reported to be present in five countries,
parts of which have similar climate to New Zealand. The climatic conditions in
some parts of New Zealand are likely to be suitable for them to establish and
spread especially the North Island where climatic conditions are warmer
= both species are associated with a range of crop and non-crop host plants
such as avocado, blueberry, grapevine, apples, plum and oak tree species,
which are commercially grown in both the North and South Island of
New Zealand
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= Neofusicoccum nonquaesitum can be spread through the human movement
of infected nursey stock and contaminated pruning tools.

o may cause moderate overall impact on New Zealand (with moderate uncertainty)
because:

»  Neofusicoccum nonqgaesitum can potentially result in reduced productivity
and yield loss of avocado. This can have an unwanted impact on both
domestic and international marketability of avocado

» infections by N. nonquaesitum can affect market access of export of avocado
to other parts of the world where they are not reported to be present

»  Neofusicoccum nonquaesitum can cause disease and result in reduced yields
of other economic important host plants such as grapevine, apples and
blueberries resulting in additional economic loss.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating | Uncertainty
The likelihood of entry on the commodity, given the commodity description Low Moderate
The likelihood of transferring from the imported commodity onto a suitable host High Low
The likelihood of establishing in the New Zealand environment High Low
Impact on the New Zealand economy, environment, human health and society Moderate | Moderate
Overall level of assessed risk to New Zealand Moderate | Moderate

6.2.16 Pestalotiopsis longiseta

Pestalotiopsis longiseta has been reported to cause dieback disease in Persea americana (avocado)
in China.

Summary of PRA conclusions
Given the arguments and evidence presented:

e Pestalotiopsis longiseta meets the criteria to be a hazard on imported P. americana budwood
imported to New Zealand because it:
o is not known to be present in New Zealand
o has the potential to establish in New Zealand, and cause harm to New Zealand, and
o has the potential to enter New Zealand on P. americana budwood (as described in
the commodity description).
e Pestalotiopsis longiseta poses an overall low risk on P. americana budwood imported to New
Zealand because it:
o has a low likelihood of entering New Zealand on P. americana budwood (with
moderate uncertainty) because:
» Pestalotiopsis longiseta is reported to be associated with avocado as well as
other crop plants.
= Inits pathogenic phase of infection, it is likely to exhibit symptoms if infected
budwood is grafted in PEQ level 3A.
» |t can be present on avocado budwood (in a latent or endophytic phase)
without exhibiting symptoms
o has a high likelihood of transferring from P. americana budwood to a suitable host in
New Zealand (with moderate uncertainty) because:
= It can spread by the human movement of infected nursery stock that is
grafted on to rootstock that will be planted in orchards in New Zealand.
o has a moderate likelihood of establishing in New Zealand (with moderate uncertainty)
because:
= Avocado which is a known host is grown commercially and in home gardens
in most parts of New Zealand.
= [tis not likely to be restricted by climate because it occurs in both tropical and
temperate countries some of which have similar climate to New Zealand.
» [t can spread by the human movement of infected nursery stock for planting.
= [tis not host specific but opportunistic and can infect a wide range of host
plants. Other crop plants are available in New Zealand which it can infect.
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o may cause low overall impact on New Zealand (with moderate uncertainty) because:

» it was only recently associated with avocado in China, with up to 30% of
young plants dying. The impact it might have on mature avocado trees and
crop yield has not been assessed and quantified.

= about 16 species from the genus Pestalotiopsis are already recorded to be
present in New Zealand and they have not been reported to affect crop plants
significantly.

» |t caused between 10-20% yield loss of persimmons in Japan. Persimmons
are grown in New Zealand with a value of about NZ$ 12 million in export and
domestic market in 2020.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating | Uncertainty
The likelihood of entry on the commodity, given the commodity description Low Moderate
The likelihood of transferring from the imported commodity onto a suitable host High Moderate
The likelihood of establishing in the New Zealand environment Moderate | Moderate
Impact on the New Zealand economy, environment, human health and society Low Moderate
Overall level of assessed risk to New Zealand Low Moderate

6.2.17 Phyllachora gratissima (tar spot)

Phyllachora gratissima is a fungal leaf pathogen that causes tar spot on the leaves of Persea
americana (avocado). It is considered a minor pathogen that is more frequent in ‘Creole’ avocados.

Summary of PRA conclusions

Given the arguments and evidence presented:

e  Phyllachora gratissima meets the criteria to be a hazard for New Zealand because it:
o is not known to be present in New Zealand, and
o has the potential to enter New Zealand on P. americana budwood, establish in and
cause harm to New Zealand.
e  Phyllachora gratissima poses an overall negligible risk on P. americana budwood imported to
New Zealand because it:
o has a negligible likelihood of entering New Zealand on P. americana budwood (with
low uncertainty) as:

- the fungus is primarily a foliar pathogen and is not strongly associated with
plant stems,

- disinfection dip in 2% sodium hypochlorite (as per the commodity description)
is likely to be effective in eliminating any infection on the surface of avocado
budwood, and

- if P. gratissima is imported into PEQ then it is likely to produce visible
symptoms within the period of growth in PEQ.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating | Uncertainty
The likelihood of entry on the commodity, given the commodity description Negligible Low
Overall Level of assessed risk to New Zealand Negligible Low

6.2.18 Phyllosticta perseae (leaf spot disease)

Phyllosticta perseae is a fungal pathogen known to cause leaf spot disease in multiple Persea
species. Affected plants typically have dark spots in lesions at leaf edges and may lead to leaf death.

Summary of PRA conclusions

Given the arguments and evidence presented:

e Phyllosticta perseae meets the criteria to be a hazard for New Zealand because it:
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o is not known to be present in New Zealand, and
o has the potential to enter New Zealand on Persea americana budwood (as described
in the commodity description), and it can potentially establish and cause harm to New
Zealand.
e Phyllosticta perseae poses an overall negligible risk on P. americana budwood imported to
New Zealand because it:
o has a negligible likelihood of entering New Zealand on P. americana budwood (with
low uncertainty) as:
= Phyllosticta perseae is primarily transmitted on the leaves where it is highly
likely to be detected, and infected material removed or destroyed, during
preparation for export, in phytosanitary inspections pre-export or with surface
disinfection on arrival at PEQ in New Zealand;
= residual biosecurity risks from new infections or ungerminated conidia on the
surface of avocado budwood are likely to be managed by the growing period
of active growth with a minimum of three distinct phenological growing events
referred to as ‘shoot flush’ in 3A PEQ;
= no evidence was found to show that the pathogen has latent infections or is
endophytic in avocado

The following table contains a summary of risk assessment against the criteria:

Criteria Rating | Uncertainty
The likelihood of entry on the commodity, given the commodity description Negligible Low
Overall Level of assessed risk to New Zealand Negligible Low

6.2.19 Pleiocarpon algeriense and Cylindrocladiella peruviana

Pleiocarpon algeriense and Cylindrocladiella peruviana are causative agents of black-foot disease of
grapevines which causes necrosis at the base of root stocks, reduced vigor of plants and occasional
mortality. In avocado trees, both of these organisms cause stem and crown rot.

Summary of PRA conclusions
Given the arguments and evidence presented:

e Pleiocarpon algeriense and Cylindrocladiella peruviana meet the criteria to be hazards for
New Zealand because they:
o are not known to be present in New Zealand,
o have the potential to enter New Zealand on Persea americana budwood (as
described in the commodity description), and
o have the potential to establish [and spread] in New Zealand, and cause harm to
New Zealand.
e Pleiocarpon algeriense and Cylindrocladiella peruviana poses an overall moderate risk on P.
americana budwood imported to New Zealand because it:
o has a low likelihood of entering New Zealand on P. americana budwood (with high
uncertainty) as:
- latent infections of C. peruviana and P. algeriense have been observed in
avocado orchards as disease has only been observed in =3 year old plants,
- Cylindrocladiella peruviana and P. algeriense infect cuttings of other host
species, but there is uncertainty regarding the association with P. americana
budwood
o has a high likelihood of transferring from P. americana budwood to an appropriate
host in New Zealand (with low uncertainty) as:
- imported avocado budwood is intended to generate plants for planting in New
Zealand and avocado plants (which are a suitable host for these pathogens)
derived from avocado budwood will be planted and nurtured to survive in
optimal or near optimal conditions in controlled or natural environments, and
- if the commodity is infected with these pathogens at the time of their release
from PEQ and they are used as propagative material then the pathogens
could be transferred to a suitable host on multiple occasions.
o has a high likelihood of establishing in New Zealand (with low uncertainty) as:
- hosts (in the form of cultivated avocados and other cultivated crops) are
available for the establishment of C. peruviana and P. algeriense
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- the climate in parts of New Zealand is suitable for the establishment of C.

peruviana and P. algeriense
o may cause moderate overall impacts on New Zealand (with moderate uncertainty) as:

- the economic impact of C. peruviana and P. algeriense to New Zealand is
considered to be moderate, with moderate uncertainty

- the impact on the environment from the establishment of C. peruviana and P.
algeriense in New Zealand is considered to be very low, with moderate
uncertainty

- the human health impact of C. peruviana and P. algeriense to New Zealand is
considered to be negligible, with low uncertainty

- the sociocultural impact of C. peruviana and P. algeriense to New Zealand is
considered to be low, with low uncertainty

The following table contains a summary of risk assessment against the criteria:

Criteria Rating |Uncertainty
The likelihood of entry on the commodity, given the commodity description Low High
The likelihood of transferring from the imported commodity onto a suitable host High Low
The likelihood of establishing in the New Zealand environment High Low
Impacts on the New Zealand economy, environment, health and society Moderate | Moderate
Overall Level of assessed risk to New Zealand Moderate | Moderate

6.2.20 Podosphaera perseae-americanae

Podosphaera perseae-americanae is a fungus causing powdery mildew on leaves of Persea
americana (avocado) plants.

Summary of PRA conclusions
Given the arguments and evidence presented:

e Podosphaera perseae-americanae meets the criteria to be a hazard on imported Persea
americana budwood imported to New Zealand because it:
o is not known to be present in New Zealand,
o has the potential to establish in New Zealand, and cause harm to New Zealand, and
o has the potential to enter New Zealand on Persea americana budwood (as described
in the commodity description).
e Podosphaera perseae-americanae poses an overall very low risk on Persea americana
budwood imported to New Zealand because it:
o has a low likelihood of entering New Zealand on Persea americana budwood (with
moderate uncertainty):
» Podosphaera perseae-americanae is likely to enter PEQ in dormant buds,
and
»  Podosphaera perseae-americanae is not likely to survive on avocado
budwood without causing symptoms throughout the PEQ period.
= If symptoms develop, rapid production of airborne spores may not be
detected early enough and measures in PEQ L3A may not prevent spores
escaping containment facilities.
o has a low likelihood of transferring from Persea americana budwood to a suitable host
in New Zealand (with moderate uncertainty) because:
= if airborne conidia escape from Level 3A PEQ, exposure of the pathogen to
the New Zealand environment may then occur if avocado plants or plants
from Lauraceae family are present near the PEQ facility. However, the
amount of inoculum likely to escape is small, and the conidia would have to
land on a suitable host (avocado is the only known host of Podosphaera
perseae-americanae).
o has a low likelihood of establishing in New Zealand (with moderate uncertainty)
because:
= potential hosts (in the form of cultivated avocados or native and introduced
members of the Lauraceae family) are available for the establishment of
Podosphaera perseae-americanae
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climate consistently suitable for the establishment of the Podosphaera
perseae-americanae is likely not readily available

o may cause low overall impact on New Zealand (with moderate uncertainty) because:

avocados are the only known host of Podosphaera perseae-americanae
commercially produced in New Zealand,

infection of avocado trees with Podosphaera perseae-americanae could
cause yield losses,

an outbreak would likely spread quickly within and between regions,

an outbreak could affect avocados grown in gardens having some
sociocultural impact, and

Podosphaera perseae-americanae could cause low environmental impact if
native Lauraceae plants were susceptible to the disease

The following table contains a summary of risk assessment against the criteria:

Criteria Rating | Uncertainty
The likelihood of entry on the commodity, given the commodity description Low Moderate
The likelihood of transferring from the imported commodity onto a suitable host Low Moderate
The likelihood of establishing in the New Zealand environment Low Moderate
Impact on the New Zealand economy, environment, human health and society Low Moderate
Overall level of assessed risk to New Zealand Very low | Moderate

6.2.21 Pseudocercospora purpurea

Pseudocercospora purpurea is a fungal plant pathogen causing Pseudocercospora spot disease
resulting in leaf, stem, and fruit spot symptoms in Persea spp. including avocado (P. americana). The
disease is a serious pre-harvest disease affecting all cultivars of avocado in warm, humid, and rainy

climates.

Summary of PRA conclusions

Given the arguments and evidence presented:

e Pseudocercospora purpurea meets the criteria to be a hazard on imported Persea americana
budwood imported to New Zealand because it:
o is not presentin New Zealand and is listed as a regulated organism,
o has the potential to establish in New Zealand, and cause harm to New Zealand, and
o has the potential to enter New Zealand on Persea americana budwood (as described
in the commodity description.
e Pseudocercospora purpurea poses an overall negligible risk on Persea americana budwood
imported to New Zealand because it:
o has a negligible likelihood of entering New Zealand on Persea americana budwood
(with moderate uncertainty) because:

Symptomatic lesions are likely to be detected during pre-export phytosanitary
inspection, on arrival inspection or while in the PEQ facility for 12 months.
The pathogen is known to be latent for approximately 3 months after
penetration of susceptible plant material, after which spots are observed.
However, given the process undertaken to import avocado budwood includes
pre-export inspection, importation, on arrival inspection and further
inspections over the period in PEQ for 12 months (assuming optimised
conditions such as a warm, moist, and humid environment) the fungus is
highly likely to produce symptoms before release.

Ungerminated spores on the surface of the imported material are likely to be
managed by the 1% sodium hypochlorite treatment upon arrival in PEQ. If
any ungerminated spores remain viable after the treatment on the surface of
the budwood, they will likely either die or germinate once the buds break
dormancy and produce visible symptoms within the PEQ period.

Spores are spread by watersplash (rain and irrigation), wind, insects, plant
debris and contaminated tools and equipment. Given the measures
undertaken in level 3A PEQ to manage risks associated with wastewater,
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insects, waste, and accidental transfer, P. purpurea spores are unlikely to
escape and infect a suitable host.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating Uncertainty
The likelihood of entry on the commodity, given the commodity description Negligible Moderate
Overall level of assessed risk to New Zealand Negligible Moderate

6.2.22 Pseudoidium perseae-americanae (powdery mildew of avocado)

Pseudoidium perseae-americanae is a fungus that causes powdery mildew on the leaves, buds and
herbaceous stems of Persea americana (avocado) plants.

Summary of PRA conclusions

Given the arguments and evidence presented:

e Pseudoidium perseae-americanae meets the criteria to be a hazard on imported avocado
budwood imported to New Zealand because it:
o is not known to be present in New Zealand,
o has the potential to enter New Zealand on avocado budwood (as described in the
commodity description).
o has the potential to establish in New Zealand, and cause harm to New Zealand, and
e Pseudoidium perseae-americanae poses an overall very low risk on avocado budwood
imported to New Zealand because it:
o has a very low likelihood of entering New Zealand on avocado budwood (with low
uncertainty) because:

»  Pseudoidium perseae-americanae has a reasonably wide geographical
distribution but is mostly limited to tropical/subtropical climates,

= |t could be unknowingly imported into PEQ on leafless avocado budwood
because mycelium can overwinter on dormant buds,

= ltis likely that P. perseae-americanae would produce symptoms on infected
plants under suitable conditions and be detected in PEQ. Therefore, the
likelihood of infected plants being released from PEQ is considered to be
negligible, with low uncertainty, but

= There is a very low likelihood that airborne conidia could escape level 3A
PEQ because they could be produced between inspections and are small
enough to fit though the vents. However, the amount of conidia likely to
escape is small.

o has a very low likelihood of transferring from avocado budwood to a suitable host in
New Zealand (with low uncertainty) because:

= if airborne conidia escape from Level 3A PEQ, exposure of the pathogen to
the New Zealand environment may then occur if avocado plants are present
near the PEQ facility. However, the amount of inoculum likely to escape is
small, and the conidia would have to land on a suitable host (avocado is the
only known host of P. perseae-americanae) under suitable conditions to
germinate and cause disease,

o has a moderate likelihood of establishing in New Zealand (with moderate uncertainty)
because:

»  Pseudoidium perseae-americanae is mostly distributed in tropical/subtropical
climates, indicating that the northern avocado growing regions of New
Zealand may have suitable conditions for establishment (warm and humid),
especially during summer,

= the pathogen could overwinter as dormant asexual mycelia in buds,

»  Pseudoidium spp. can spread rapidly because they produce large amounts of
airborne conidia within a short period of time (3—7 days) and do not require
free water on plant surfaces to initiate infection,

= conidia can be transmitted long distances by wind, but also by human activity
on people, equipment or vehicles.

o may cause a negligible overall impact on New Zealand (with low uncertainty)
because:
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»  Pseudoidium perseae-americanae is host specific to avocado and is only
reported to cause disease in countries with tropical/subtropical climates. It is
usually a minor disease problem but can become severe in prolonged warm,
humid and shaded conditions, especially in nurseries,

» itis not reported to be associated with fruit and can be effectively managed
by fungicide treatments, suggesting that it is unlikely to have major disease or
trade impacts,

= Pseudoidium perseae-americanae is unlikely to cause any environmental,
human health or sociocultural impacts because no records of such impacts
were found in the literature.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating Uncertainty
The likelihood of entry on the commodity, given the commodity description Very low Low

The likelihood of transferring from the imported commodity onto a suitable host Very low Low

The likelihood of establishing in the New Zealand environment Moderate | Moderate
Impact on the New Zealand economy, environment, human health and society Low Low

Overall level of assessed risk to New Zealand Very low Low

6.2.23 Pyrrhoderma noxium (brown root rot)

Pyrrhoderma noxium is a tropical and sub-tropical fungus that causes root rot in a wide range of host
species, frequently resulting in plant death. Avocado is reported to be a highly susceptible host of this
fungus.

Summary of PRA conclusions

Given the arguments and evidence presented:

e  Pyrrhoderma noxium meets the criteria to be a hazard on P. americana budwood imported to
New Zealand because it:
o is not known to be present in New Zealand, and
o has the potential to enter New Zealand on P. americana budwood, establish in
New Zealand, and cause harm to New Zealand.
e  Pyrrhoderma noxium poses an overall negligible risk on P. americana budwood imported to
New Zealand because it:
o has a negligible likelihood of entering New Zealand on P. americana budwood as
described in the commodity description (with low uncertainty) as:
= P. noxium is not reported to be associated with shoots, stems or leaves of its
hosts so it is unlikely that avocado budwood cuttings would contain mycelia,
= P. noxium may produce airborne basidiospores which may then be present
on the surface of avocado budwood. However, surface sterilisation of
avocado budwood (as per the commaodity description) is likely to make these
spores inviable, and
= symptoms on avocado are severe and develop rapidly, so are likely to be
observed within the period of PEQ.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating Uncertainty
The likelihood of entry on the commodity, given the commodity description Negligible Low
Overall Level of assessed risk to New Zealand Negligible Low

6.2.24 Raffaelea spp. (laurel wilt disease)

The following Raffaelea species were assessed: R. aguacate, R. campbellii, R. canadensis and R.
lauricola.
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Raffaelea spp. are typically saprotrophic fungi symbiotically associated with ambrosia beetles.
However, Raffaelea lauricola is unique in that it causes the vascular wilt disease in trees and shrubs
in the Lauraceae family including Persea americana. Similarly, R. canadensis has also been
associated with wilt disease.

Summary of PRA conclusions
Given the arguments and evidence presented:

e Raffaelea species (R. aguacate, R. campbellii, R. canadensis and R. lauricola) meet the
criteria to be a hazard on imported P. americana budwood imported to New Zealand because
they:

o are not known to be present in New Zealand:

o have the potential to establish in New Zealand, and cause harm to New Zealand, and

o have the potential to enter New Zealand on P. americana budwood (as described in
the commaodity description).

e Raffaelea species pose an overall negligible risk on P. americana budwood imported to New
Zealand because it:

o has a negligible likelihood of entering New Zealand on P. americana budwood (with
low uncertainty) because:

» established Raffaelea infections are highly likely to be detected, and infected
material removed or destroyed, during preparation for export, in phytosanitary
inspections pre-export or on arrival in New Zealand;

» residual biosecurity risks from ambrosia entry points or recent infections on
the surface of avocado budwood are likely to be managed by the growing
period of active growth with a minimum of three distinct phenological growing
events referred to as ‘shoot flush’ in 3A PEQ;

The following table contains a summary of risk assessment against the criteria:

Criteria Rating | Uncertainty
The likelihood of entry on the commodity, given the commodity description Negligible Low
Overall level of assessed risk to New Zealand Negligible Low

6.2.25 Rhizoctonia noxia (thread blight)

Rhizoctonia noxia is a fungal pathogen causing thread blight of coffee and many other plants including
avocado. Damage from the disease typically occurrs on all parts of the plant except the roots.

Summary of PRA conclusions

Given the arguments and evidence presented:

e Rhizoctonia noxia meets the criteria to be a hazard for New Zealand because it:
o is not present in New Zealand, and
o has the potential to enter New Zealand on the commodity/pathway (as described),
establish [and spread] in New Zealand, and cause harm to New Zealand.
e Rhizoctonia noxia poses an overall negligible risk on Persea americana budwood imported to
New Zealand because it:
o has a negligible likelihood of entering New Zealand on Persea americana budwood
(with moderate uncertainty) as:
= Rhizoctonia noxia is not likely to be imported into New Zealand on avocado
budwood due to conspicuous symptoms,
= if anintrepid infection on imported avocado budwood was not detected
visually, then the pathogen would likely produce visible symptoms in PEQ.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating | Uncertainty
The likelihood of entry on the commodity, given the commodity description Negligible | Moderate
Overall Level of assessed risk to New Zealand Negligible | Moderate
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6.2.26 Rhizoctonia theobromae (vascular-streak dieback)

Rhizoctonia theobromae is a leaf-penetrating, xylem-infecting, fungal pathogen that is the causal
agent of vascular-streak dieback of cacao. One report was found of it causing vascular-streak dieback
in avocado plants.

Summary of PRA conclusions
Given the arguments and evidence presented:

e Rhizoctonia theobromae meets the criteria to be a hazard on imported Persea americana
(avocado) budwood imported to New Zealand because:
o itis not known to be present in New Zealand,
o has the potential to enter New Zealand on P. americana budwood (as described in
the commodity description),
o has the potential to establish in New Zealand, and cause harm to New Zealand, and
e Rhizoctonia theobromae poses an overall negligible risk on P. americana budwood imported
to New Zealand because it:
o has a negligible likelihood of entering New Zealand on P. americana budwood (with
moderate uncertainty) because:
= Rhizoctonia theobromae has only been reported to infect Theobroma cacao
(cacao) plants with the exception of one report of it infecting avocado plants,
= new infections may not be detected prior to export as symptoms take 3-5
months to occur,
=  Rhizoctonia theobromae could be present inside leafless avocado budwood
and such infections are unlikely to be managed by surface disinfection,
=  cacao budwood harvested from infected branches cannot be used for grafting
because grafts do not take, meaning that infections are highly unlikely to be
spread through grafting in cacao, however, this has not been tested in
avocado,
= if R. theobromae is imported into PEQ then it is likely to produce visible
symptoms during the period of containment.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating Uncertainty
The likelihood of entry on the commodity, given the commodity description Negligible Low
Overall level of assessed risk to New Zealand Negligible Low

6.2.27 Scolecobasidium musae (sooty blotch and flyspeck (SBFS))

Scolecobasidium musae is an epiphytic fungus that has occasionally been reported to colonise the
surface of banana and avocado plants. It is considered to be a part of the sooty blotch and flyspeck
complex (SBFS) which contains more than 100 species in 30 genera of Ascomycota and
Basidiomycota.

Summary of PRA conclusions

Scolecobasidium musae meets the criteria to be a hazard on imported Persea americana budwood
imported to New Zealand because:

o itis not known to be present in New Zealand,

o has the potential to enter New Zealand on P. americana budwood (as described in
the commodity description), and

o has the potential to establish in New Zealand, and cause harm to New Zealand.

e Scolecobasidium musae poses an overall negligible risk on P. americana budwood imported
to New Zealand because it:

o has a negligible likelihood of entering New Zealand on P. americana budwood (with

low uncertainty) because:
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= it can be present on the surface of budwood but such infections are likely to
be manged by dipping in 1% sodium hypochlorite for 2 minutes upon entry
into the quarantine facility,

= if S. musae is imported into PEQ then it is likely to produce visible symptoms
in PEQ.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating Uncertainty
The likelihood of entry on the commodity, given the commodity description Negligible Low
Overall level of assessed risk to New Zealand Negligible Low

6.2.28 Sooty moulds

Sooty mould is a generic name used to describe a wide range of fungus species that cover the
surfaces of above ground plant parts with a black, sooty coating and are generally associated with the
sugary exudates of sap-sucking insects. Heavy infestation may inhibit photosynthesis and the
unsightly mould may degrade the market value of produce.

Summary of PRA conclusions

Given the arguments and evidence presented:

e The sooty moulds (Antennulariella batistae, Calothyrium apiahynum, Capnodium spp.,
Lembosia perseae, Meliola antioquiensis, Asteridiella perseae, Periconiella perseae) meet the
criteria to be a hazard on Persea americana budwood imported to New Zealand because
they:

o are not known to be present in New Zealand, and
o have the potential to enter New Zealand on P. americana budwood, establish in
New Zealand, and cause harm to New Zealand.

e These sooty mould species pose an overall negligible risk on P. americana budwood imported

to New Zealand because they:
o have a negligible likelihood of entering New Zealand on P. americana budwood as
described in the commodity description (with low uncertainty) as:

e sooty moulds may be present on the surface of budwood imported into
New Zealand, but such infections are highly likely to be manged by 1%
sodium hypochlorite dip for 2 minutes upon entry into the quarantine facility,

e if sooty moulds are imported into PEQ, they may not produce visible
symptoms during the period of containment but would become inviable,

e if growth of sooty moulds occurs the symptoms are highly likely to be detected
and it is unlikely that spores will be produced prior to detection, and

e conditions aiding spore dispersal are unlikely to occur in PEQ.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating Uncertainty
The likelihood of entry on the commodity, given the commodity description Negligible Low
Overall Level of assessed risk to New Zealand Negligible Low

6.3 Oomycetes

6.3.1  Phytophthora mengei (Phytophthora trunk canker)

Phytophthora mengei is a soil borne water mould (oomycete) that causes trunk cankers in avocado
(Persea americana) plants. It can also infect the structural roots, lower limbs and fruit of the plant/tree.

Summary of PRA conclusions

Given the arguments and evidence presented:
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Phytophthora mengei meets the criteria to be a hazard on P. americana budwood imported to
New Zealand because it:
o is not known to be present in New Zealand,
o has the potential to enter New Zealand on P. americana budwood (as described in the
commodity description), and
o has the potential to establish in New Zealand, and cause harm to New Zealand.
Phytophthora mengei poses an overall low risk on P. americana budwood imported to New
Zealand because it:
o has alow likelihood of entering New Zealand on P. americana budwood (with moderate
uncertainty) because:

= cankers/lesions on woody tissues have a brown necrotic appearance and are
likely to be detected on arrival in New Zealand, or in PEQ.

= in two studies, P. mengei symptoms developed on avocado plants within 40
days once spores germinated on susceptible tissue. Although no evidence was
found of asymptomatic P. mengeiinfections or longer latent periods in avocado
plants, other Phytophthora pathogens can be asymptomatic, or infect the xylem
of hosts, and such infections may not be visually detectable. This highlights
uncertainty regarding whether P. mengei infections can be asymptomatic or
latent for longer periods.

»  Phytophthora spores are spread by watersplash, windborne rain and insects
(ants, snails etc). Given the measures in level 3A PEQ to manage risks
associated with insects and wastewater, waste and accidental transfer, P.
mengei propagules are highly unlikely to escape to infect a suitable host.

o has a high likelihood of transferring from P. americana budwood to a suitable host in
New Zealand (with low uncertainty) because:

» avocado (P. americana) is a suitable host for P. mengei

» avocado plants derived from grafting imported budwood onto suitable rootstock
will be planted in New Zealand. These plants are likely be susceptible to P.
mengei infection.

o has a high likelihood of establishing in New Zealand (with low uncertainty) because:

= avocado is the only reliably recorded host of P. mengei. There is a degree of
uncertainty regarding the host associations of P. mengei because it is a
recently described species (2009), formerly recognised as P. citricola. Host
associations attributed to P. citricola may in fact correspond to P. mengei.

= avocado is in commercial production and plants are commonly grown in
northern parts of New Zealand, though less frequently elsewhere in the
country.

= Phytophthora mengei is found in California, USA, which includes some areas
that have a similar climate to the parts of New Zealand.

»  Phytophthora mengei lesions produce abundant vegetative chlamydospores,
sexual oospores and flagellated zoospores. Phytophthora spores can survive
in adverse environmental conditions for several years and are spread by
watersplash, windblown rain, animals, insects, humans, equipment and
vehicles.

o may cause moderate overall impact on New Zealand (with moderate uncertainty)
because:

»  Phytophthora mengei has the potential to cause harm to New Zealand by
reducing orchard health and productivity. The management costs associated
with the pathogen may be partially mitigated because management of P.
cinnamomi (already present in NZ) is likely to manage P. mengei.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating Uncertainty
The likelihood of entry on the commodity, given the commodity description Low Moderate
The likelihood of transferring from the imported commodity onto a suitable host High Low

The likelihood of establishing in the New Zealand environment High Low

Impact on the New Zealand economy, environment, health and society Moderate |Moderate
Overall level of assessed risk to New Zealand Moderate |Moderate

37 e Persea americana plants for planting IRA, June 2022 Biosecurity New Zealand



6.3.2 Phytophthora palmivora (bud rot of palms)

Phytophthora palmivorais an oomycete (or water mould) that causes a range of rot, canker and dieback
symptoms on various host tissues.

Summary of PRA conclusions

Given the arguments and evidence presented:

e  Phytophthora palmivora meets the criteria to be a hazard for New Zealand because it:
o is not known to be present in New Zealand,
o has the potential to enter New Zealand on Persea americana budwood (as described
in the commodity description), establish in and cause harm to New Zealand, and
e Phytophthora palmivora poses an overall low risk on P. americana budwood imported to
New Zealand because it:
o has a low likelihood of entering New Zealand on P. americana budwood (with
moderate uncertainty) because:

= Phytophthora palmivora has an extensive global distribution,

»  Phytophthora palmivora can infect stems, indicating that it could be
associated with budwood,

= there is no evidence of asymptomatic P. palmivora infections or longer latent
periods in P. americana plants, but asymptomatic infections are considered
possible because other Phytophthora pathogens can be asymptomatic,

» infections may be supressed and not visually detectable if suitable
environmental conditions (wet and warm (above 22°C)) are not met in PEQ,

o has a high likelihood of transferring from P. americana budwood to an appropriate
host in New Zealand (with low uncertainty) because:

»  Phytophthora palmivora has a very wide host range including avocado and
suitable hosts are widespread in New Zealand,

» avocado plants derived from grafting imported budwood onto suitable
rootstock will be planted in New Zealand. These plants are likely be
susceptible to P. palmivora infection.

o has a high likelihood of establishing in New Zealand (with low uncertainty) because:
= hosts are widespread in New Zealand,

= climate matching and modelling suggest that the pathogen is likely to infect
plants and spread in northern New Zealand, especially in the summer.
Phytophthora palmivora may be able to persist in the environment over winter
as resistant spores.

o may cause moderate overall impacts on New Zealand (with moderate uncertainty)
because:

= disease expression and spread are likely to be limited by climate, particularly
in the south of New Zealand, though it may be more damaging in sheltered or
protected environments such as nurseries and greenhouses.

»  Phytophthora palmivora causes a range of symptoms/diseases on numerous
hosts in wet tropical and subtropical areas of the world. Some host plants are
important economical crops in New Zealand, such as avocado, tomato,
potatoes, kiwifruit, citrus and orchids.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating Uncertainty
The likelihood of entry on the commodity, given the commodity description Low Moderate
The likelihood of transferring from the imported commodity onto a suitable host High Low

The likelihood of establishing in the New Zealand environment High Low
Impacts on the New Zealand economy, environment, health and society Moderate | Moderate
Overall level of assessed risk to New Zealand Moderate | Moderate
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6.4 Viroids

6.4.1

Avocado sunblotch viroid

Avocado sunblotch viroid (ASBVA) is distributed in most avocado-producing areas globally and
causes significant reductions in yield and fruit quality. All avocado cultivars have been reported as
susceptible and infected asymptomatic trees play an important role in the epidemiology and spread of
this disease

Summary of PRA conclusions

Given the arguments and evidence presented:

Avocado sunblotch viroid meets the criteria to be a hazard on imported Persea americana
budwood imported to New Zealand because it:
o is not known to be present in New Zealand
o has the potential to establish in New Zealand, and cause harm to New Zealand, and
o has the potential to enter New Zealand on P. americana budwood (as described in
the commaodity description).
Avocado sunblotch viroid poses an overall moderate risk on P. americana budwood imported
to New Zealand because it:
o has a high likelihood of entering New Zealand on P. americana budwood (with low
uncertainty) because:
= Avocado sunblotch viroid can remain asymptomatic for the entire PEQ period.
o has a high likelihood of transferring from P. americana budwood to a suitable host in
New Zealand (with low uncertainty) because:
» imported avocado budwood is intended to generate plants for planting in New
Zealand and avocado plants (which are a suitable host for these pathogens)
derived from avocado budwood will be planted and nurtured to survive in
optimal or near optimal conditions in controlled or natural environments, and
= if the commodity is infected with either of these pathogens at the time of their
release from PEQ and they are used as propagative material then the
pathogens will be transferred to a suitable host multiple times.
o has a high likelihood of establishing in New Zealand (with low uncertainty) because:
= asuitable host (in the form of cultivated avocados) is available for the
establishment of Avocado sunblotch viroid, and
= asuitable climate is available for the establishment of Avocado sunblotch
viroid, and
»  Avocado sunblotch viroid had been reported from New Zealand prior to its
eradication.
o may cause moderate overall impact on New Zealand (with low uncertainty) because:
= avocados are the only natural hosts of Avocado sunblotch viroid commercially
produced in New Zealand, and
= infection of avocado trees with Avocado sunblotch viroid could cause large
yield losses and significant downgrading in quality of the fruit, and
= control of an outbreak could involve wide scale destruction of avocado trees
(e.g., removal of all infected trees), and
= there are likely to be negligible trade restrictions, and
» aslow spread of disease incidence.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating | Uncertainty
The likelihood of entry on the commodity, given the commodity description High Low
The likelihood of transferring from the imported commodity onto a suitable host High Low
The likelihood of establishing in the New Zealand environment High Low
Impact on the New Zealand economy, environment, human health and society Moderate Low
Overall level of assessed risk to New Zealand Moderate Low
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6.4.2 Potato spindle tuber viroid

Potato spindle tuber viroid (PSTVd) is a plant pathogen which consists of a small, unencapsidated (no
coat protein), circular, single-stranded RNA molecule 356-361 nucleotides in length. It causes disease
primarily in solanaceous plants, including potato, tomato and capsicum. However, the reported natural
host range is large and includes avocado.

Summary of PRA conclusions

Given the arguments and evidence presented:

Potato spindle tuber viroid meets the criteria to be a hazard on imported Persea americana
budwood imported to New Zealand because it:

is not known to be present in New Zealand, and

has the potential to enter New Zealand on Persea americana budwood (as described
in the commodity description), and

has the potential to establish in New Zealand, and cause harm to New Zealand.
Potato spindle tuber viroid poses an overall moderate risk on Persea americana budwood
imported to New Zealand because it:

has a high likelihood of entering New Zealand on P. americana budwood (with low
uncertainty) because:

O
O

(¢]

O

Potato spindle tuber viroid can infect its hosts systemically, and
can remain asymptomatic for the entire post entry quarantine (PEQ) period.

has a high likelihood of transferring from P. americana budwood to a suitable host in
New Zealand (with low uncertainty) because:

imported avocado budwood is intended to generate plants for planting in New
Zealand and avocado plants (which are a suitable host for this pathogen)
derived from avocado budwood will be planted and nurtured to survive in
optimal or near optimal conditions in controlled or natural environments, and
if the commodity is infected with this pathogen at the time of release from
PEQ and used as propagative material then the pathogen will be transferred
to a suitable host multiple times.

has a high likelihood of establishing in New Zealand (with low uncertainty) because:

suitable hosts in the form of cultivated avocados, tomatoes, capsicum, egg
plants, potatoes, and reservoir plants in the form of weeds and ornamentals
are available for the establishment of Potato spindle tuber viroid, and

the climate is suitable for the establishment of Potato spindle tuber viroid, and
Potato spindle tuber viroid had occurred transiently in New Zealand prior to its
eradication, and

Potato spindle tuber viroid is readily transmitted by graft and mechanical
means, seeds, pollen and irrigation systems.

may cause moderate overall impact on New Zealand (with low uncertainty) because:

direct impacts would likely occur on the tomato, potato and capsicum industry
in New Zealand through yield losses, and

indirect impacts would occur from export or trade restrictions imposed by
other countries, and

control of an outbreak would involve wide scale testing of growing areas and
destruction of infected plants and trees.

The following table contains a summary of risk assessment against the criteria:

Criteria Rating |Uncertainty
The likelihood of entry on the commodity, given the commodity description High Low
The likelihood of transferring from the imported commodity onto a suitable host High Low
The likelihood of establishing in the New Zealand environment High Low
Impact on the New Zealand economy, environment, human health and society Moderate Low
Overall level of assessed risk to New Zealand Moderate Low

Biosecurity New Zealand

Persea americana plants for planting IRA, June 2022 e 40



Annex: Assessment Details

Contents Page
1. Risk analysis process 43
1.1 Overview of the risk analysis process 44
1.2  Risk assessment criteria 45
1.3 Hazard identification 46
1.4  Risk assessment 46
1.5 Assessment of uncertainties 47
1.6  Review and consultation 47
1.7  References for Chapter 1 47
2. IRA scope and information 48
2.1 Descriptions of the commodity and pathway 48
2.2  General information related to likelihood of entry 51
2.3 General information related to likelihood of exposure and establishment 54
2.4  General information related to impacts of pests and diseases 58
2.5 References for Chapter 2 61
3. Hazard identification 65
3.1  Hazard ID scope 65
3.2  Summary of hazard ID process 65
3.3 List of Identified Hazards 66
4, Pest risk assessments: Bacteria 68
41 Phytoplasmas on avocado 68
4.2  Xanthomonas campestris and X. axonopodis avocado pathovars 82
4.3 Xylella fastidiosa — bacterial leaf scorch 94
5. Pest risk assessments: Fungi 110
5.1  Akaropeltopsis sp. (Sooty blotch of avocado) 110
5.2 Ambrosia fungi of the Ambrosia Fusarium Clade (AFC), Graphium spp. and Paracremonium
spp. vectored by beetles of the Euwallacea fornicatus species complex 116
5.8  Colletotrichum spp. 128
5.4  Clonostachys pseudochroleuca — avocado branch dieback and wilting 143
5.5  Cophinforma tumefaciens 150
5.6  Diaporthe perseae 157
5.7 Diaporthe sterilis 167
5.8 Dothiorella aromatica 175
5.9 Elsinoe perseae — avocado scab 184
5.10 Gliocladiopsis forsbergii, Gliocladiopsis peggii and Gliocladiopsis whileyi 192
5.11 Grovesinia moricola — zonate leaf spot 199
5.12 Lasiodiplodia pseudotheobromae 205
5.13 Mycosphaerella perseae 220
5.14 Neocosmospora perseae 226
5.15 Neofusicoccum nonquaesitum 239
5.16 Pestalotiopsis longiseta 249
5.17 Phyllachora gratissima (tar spot) 260
5.18 Phyllosticta perseae — leaf spot disease 265
5.19 Pleiocarpon algeriense and Cylindrocladiella peruviana 272
5.20 Podosphaera perseae-americanae 282
5.21 Pseudocercospora purpurea 290
5.22 Pseudoidium perseae-americanae (powdery mildew of avocado) 299
5.23 Pyrrhoderma noxium (brown root rot) 308
5.24 Raffaelea spp. — laurel wilt disease 314
5.25 Rhizoctonia noxia (thread blight) 323
5.26 Rhizoctonia theobromae (vascular-streak dieback) 328
5.27 Scolecobasidium musae (sooty blotch and flyspeck (SBFS)) 336

41 e Persea americana plants for planting IRA, June 2022

Biosecurity New Zealand



5.28 Sooty moulds

6. Pest risk assessments: Oomycetes
6.1  Phytophthora mengei (Phytophthora trunk canker)
6.2  Phytophthora palmivora (bud rot of palms)

7. Pest risk assessments: Viroids
7.1 Avocado sunblotch viroid (ASBVd)
7.2 Potato spindle tuber viroid

Appendix 1. Summary of taxa excluded at PRA

App 1.1 Avocado Black Streak Disease

App 1.2 Botryobasidium perseae

App 1.3 Ceratocystis fimbriata (Ceratocystis blight)

App 1.4 Diaporthe pascoei

App 1.5 Duke 6 stem pitting

App 1.6 Guignardia foeniculacea

App 1.7 Lasiodiplodia mahajangana

App 1.8 Microthia havanensis

App 1.9 Physalospora abdita and Physalospora perseae

App 1.10  Plagiostoma perseae

App 1.11  Pseudomonas syringae pathovar causing avocado bacterial blast
App 1.12  Rhizoctonia solani

App 1.13  Thielaviopsis sp.

App 1.14  Verticillium alboatrum (Verticillium wilt)

App 1.15  Diplodia pseudoseriata

Appendix 2. Summary of taxa excluded at hazard identification

Appendix 3. Glossary and Abbreviations

342

350
350
365

382
382
390

402
402
405
406
408
409
412
414
416
418
421
423
426
429
430
432

440

463

Biosecurity New Zealand

Persea americana plants for planting IRA, June 2022 e 42



1. Risk analysis process

The World Trade Agreement on the Application of Sanitary and Phytosanitary Measures (SPS
agreement) states that phytosanitary measures must be supported by risk assessment and not
maintained without sufficient evidence (SPS agreement; WTO 1995). That is, to require additional
measures, MP| must have evidence that a pest or disease would not be sufficiently managed by the
application of the minimum requirements.

The Biosecurity New Zealand process for undertaking an IRA builds on the existing international
frameworks for risk analysis under the World Organisation for Animal Health (OIE) and the
International Plant Protection Convention (IPPC), and extends the scope, under the SPS Agreement,
to include all of the values required by the Biosecurity Act (1993)* (the Act).

The main output is an IRA which is used in the development or review of an IHS under the Act. An
IHS specifies the requirements to be met for the effective management of risks associated with
importing risk goods?®.

The Act requires a chief technical officer to begin the process of developing an Import Health
Standard by: “analysing or assessing the risks associated with importing a class or description of
goods™. While the Act does not state how the risks are to be assessed or analysed, it does state that
the chief technical officer must have regard to certain matters when developing an IHS for
recommendation to the Director-General. A number of these are part of an IRA as described by the
OIE and IPPC:

e The likelihood that the goods will import organisms’

e The nature of the organisms that the goods may import

e The possible effect on human health, the New Zealand environment?, and the New Zealand
economy of the organisms that the goods may import

e In relation to requirements proposed for inclusion in an IHS, the extent to which the
requirements reduce or manage the likelihood or impacts of adverse effects from organisms
that may be imported on or in association with goods?®

An IRA is also a relevant factor in how a country meets its obligations under the SPS agreement and
other agreements such as the Convention on Biological Diversity (CBD). Under the SPS agreement,
risk management measures either must be based on existing international standards, guidelines or
recommendations, or must be supported by a scientific justification®. Measures must not be
maintained without sufficient scientific evidence''. Measures must also not be unnecessarily trade
restrictive'2. In order to meet these obligations, the SPS agreement requires that measures are based
on a risk analysis. Under the CBD, countries must consider environmental impacts in decision-making
and prevent the introduction of, and control or eradicate alien species that threaten ecosystems,
habitats and species.

“Biosecurity Act section 24(4)(b)(iii) “...human health, the New Zealand environment, and the New Zealand economy...” As
defined in section 2(1), environment includes (a) ecosystems and their constituent parts, including people and their
communities; and (b) all natural and physical resources; and (c) amenity values; and (d) the aesthetic, cultural, economic, and
social conditions that affect or are affected by any matter referring to paragraphs (a) to (c).

5Section 22, Biosecurity Act 1993

8Section 23(1) Biosecurity Act 1993

’From Section 2(1) Biosecurity Act 1993: “organism—(a) does not include a human being or a genetic structure derived from a
human being: (b)includes a micro-organism: (c) subject to paragraph (a), includes a genetic structure that is capable of
replicating itself (whether that structure comprises all or only part of an entity, and whether it comprises all or only part of the
total genetic structure of an entity): (d) includes an entity (other than a human being) declared by the Governor-General by
Order in Council to be an organism for the purposes of this Act: (e) includes a reproductive cell or developmental stage of an
organism: (f) includes any particle that is a prion”

8From section 2(1) Biosecurity Act 1993, “environment includes— (a) ecosystems and their constituent parts, including people
and their communities; and (b) all natural and physical resources; and (c) amenity values; and (d) the aesthetic, cultural,
economic, and social conditions that affect or are affected by any matter referred to in paragraphs (a) to (c)”

9Section 23(4)(b) and (d) Biosecurity Act 1993

19SPS Agreement 1995 Article3(1) and (3)

"SPS Agreement 1995 Article 5(7)

12SPS Agreement Article 5(6)
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The Biosecurity New Zealand (BNZ) process is equivalent to the process for plant health risk analysis
under the International Standards for Phytosanitary Measures (ISPM) under the IPPC*3 (the main
differences being in terminology).

1.1 Overview of the risk analysis process

The individual steps in the process for developing an IRA are the same for both the OIE and IPPC.
However the standards, guidelines and recommendations for animal health (sanitary) and plant health
(phytosanitary) measures are developed by different international bodies. This means that there are
differences in the detail of how IRA is done for animal health (OIE) and plant health (IPPC). The BNZ
process and methodology for undertaking an IRA is summarised in Figure 1-1.

HAZARD IDENTIFICATION

List of pests and diseases of concern

RISK ASSESSMENT

Entry Assessment

v .| Likelihood of hazard negligible
] | entering New Zealand on
no  Isthe pestor disease the pathway
— likely to be associated
: with the pathway?
¢ ves non-negligible
no / Can the pesl or disease A 4
g establish and cause ; Exposure Assessment negligible Risk Estimation
‘. harmin New Zealand? Likelihood of successful Not considered to
- ' exposure in NZ be a risk in the
yes i context of this risk
5 Z lnon-negﬂmble analysis ]
Isthepestor no = —_—
disease present in c| | Establishment Assessment
New Zealand? | | Likelihood of establishment in negligible
o NZ
yes b
/" Is there a control yes | Hazardin = lnon—negligibie
4 programme in » this risk
. New Zealand? analysis Consequgnce Assessment
5 d e Likely |mpa_cts on the negligible
l ha L» economy, environment and
human health in NZ (before
Aremiﬁere ™ ves or after spread)
different strains non-negligivle
overseas?
no Risk Estimation
Pest or disease is
\Would the pest or ; nonsid_ere_d tobhea _risk in
disease on the pathway .  yes this risk analysis
increase the existing :
exposurefimpacts in )
NZ? ! ‘ RISK MANAGEMENT
i OPTIONS
no
. A ; . What measures
7 Could the pest bring ", ngk Matrix options are
/ ™ yes What is the overall 3
a pest or dis not level of risk? _ available to manage :
present in New 2 \ the risks? ;
Zealand? h ] :

L ; i
Not considered no /' What is the effect of .
to be a hazard | { each measure on :

in this risk the level of risk?
analysis

Figure 1-1: BNZ process and methodology for undertaking an import risk analyslis

BISPM2: Framework for Pest Risk Analysis (FAO 1995).
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1.2 Risk assessment criteria

For each of the likelihoods of entry, exposure, establishment, the following ranking scales will be
used. The column containing the “quantitative guidance” provides a quantitative scale to help guide
the analyst on the scale of each ranking.

Scale Criteria Quantitative guidance
_ Extending above the normal or average level More than 2 events in 3 years
Moderate | Around the normal or average level 11to 2 events in 3 years
Low Less than average, coming below the normal level 1 event in 3 to 20 years
Very low | Close to insignificant 1 event in 20 to 100 years
_ Not worth considering; insignificant Less than 1 event in 100 years
For consequences, the following ranking scales will be used against the listed risk evaluation criteria:
Scale Criteria Quantitative guidance
_ Well above the normal or average level More than 10 billion $NZ
_ Extending above the normal or average level Between 1 and 10 billion $NZ
Moderate | Around the normal or average level Between 100 million and 1 billion $NZ

Less than average, coming below the normal

Low level Between 10 and 100 million $NZ
Very low | Close to insignificant Between 1 and 10 million $NZ
_ Not worth considering; insignificant Less than 1 million $NZ

While the values provided in the quantitative guidance are New Zealand dollars over a 20 to 30 year
period, the analyst considers how non-economic impacts can be monetarised (e.qg., the dollar value of
damage to ecosystem services) or considered equivalent (e.g., how much social impact is equivalent
to these economic values).

In risk assessment, the uncertainty associated with each conclusion/contention for each likelihood
and consequence is stated in each conclusion. The rationale for the uncertainty rating will be stated in
the text as follows:

Scale Criteria

e Scarce or no data available; evidence provided in unpublished reports of unknown
authenticity; or

