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GLOSSARY OF TERMS AND ABBREVIATIONS

Additional declaration

Biological control agent

Biosecurity Australia

Certificate

Fruits and vegetables

Harmonisation

Host range

a statement that is required by an importing country to be
entered on a Phytosanitary Certificate and which provides
specific additional information pertinent to the
phytosanitary condition of a consignment

appropriate level of protection

an officially defined country, part of a country or all or
parts of several countries

a natural enemy, antagonist or competitor, or other self-
replicating biotic entity, used for pest control

a prescribed Agency within the Australian Government
Department of Agriculture, Fisheries and Forestry

an official document, which attests to the phytosanitary
status of any consignment affected by phytosanitary
regulations

an organism that competes with pests for essential
elements (e.g. food, shelter) in the environment

a quantity of plants, plant products and/or other articles
being moved from one country to another and covered,
when required, by a single phytosanitary certificate (a
consignment may be composed of one or more
commodities or lots)

suppression, containment or eradication of a pest
population

Fisheries and Forestry

an area where ecological factors favour the establishment
of a pest whose presence in the area will result in
economically important loss

movement of a pest into an area where it is not yet
present, or present but not widely distributed and being
officially controlled

within an area after entry
living; not dried, deep-frozen or otherwise conserved

a commodity class for fresh parts of plants intended for
consumption or processing and not for planting

countries of phytosanitary measures based on common
standards

species of plants capable, under natural conditions, of
suiting a specific pest
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Import Permit

Infestation (of a commaodity)

Inspection

Intended use

Interception (of a pest)

Introduction

National Plant Protection
Organisation

Official

official document authorising importation of a commaodity
in accordance with specified phytosanitary requirements

presence in a commodity of a living pest of the plant or
plant product concerned. Infestation includes infection

official visual inspection of plants, plant products or other
regulated articles to determine if pests are present and/or
to determine compliance with phytosanitary regulations

declared purpose for which plants, plant products, or other
regulated articles are imported, produced, or used

imported consignment
entry of a pest resulting in its establishment

International Plant Protection Convention, as deposited
with FAO in Rome in 1951 and as subsequently amended

Import Risk Analysis, an administrative process through
which quarantine policy is developed or reviewed,
incorporating risk assessment, risk management and risk
communication

International Standard on Phytosanitary Measures

a number of units of a single commodity, identifiable by
its homogeneity of composition, origin etc., and forming
part of a consignment

Ministero Della Politiche Agricole e Forestali (Italian
Ministry of Agricultural and Forestry Policies)

official service established by a government to discharge
the functions specified by the IPPC (DAFF is Australia’s
NPPO)

established, authorised or performed by a National Plant
Protection Organisation

regulations and the application of mandatory
phytosanitary procedures with the objective of eradication
or containment of quarantine pests or for the management
of regulated non-quarantine pests

any means that allows the entry or spread of a pest
Plant Biosecurity Policy Memorandum

any species, strain or biotype of plant, animal, or
pathogenic agent, injurious to plants or plant products

the characteristics of a quarantine pest or those of a
regulated non-quarantine pest

an area in which a specific pest does not occur as
demonstrated by scientific evidence and in which, where
appropriate, this condition is being officially maintained
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Pest free place of production

Pest risk analysis

Pest risk analysis area
Pest risk assessment
(for quarantine pests)

Pest risk management
(for quarantine pests)

Phytosanitary Certificate

Phytosanitary measure

Polyphagous

Quarantine pest

Regulated article

Restricted risk

SPS Agreement

Stakeholders

place of production in which a specific pest does not
occur as demonstrated by scientific evidence and in
which, where appropriate, this condition is being officially
maintained for a defined period

evidence to determine whether a pest should be regulated
and the strength of any phytosanitary measures to be taken
against it

area in relation to which a pest risk analysis is conducted

evaluation of the probability of the introduction and
spread of a pest and of the associated potential economic
consequences

evaluation and selection of options to reduce the risk of
introduction and spread of a pest

Certificate patterned after the model certificates of the
IPPC

any legislation, regulation or official procedure having the
purpose to prevent the introduction and/or spread of
quarantine pests

different plant families

a pest of potential economic importance to the area
endangered thereby and not yet present there, or present
but not widely distributed and being officially controlled

any plant, plant product, storage place, packing,
conveyance, container, soil and any other organism,
object or material capable of harbouring or spreading
pests, deemed to require phytosanitary measures,
particularly where international transportation is involved

‘Restricted’ risk estimates are those derived when risk
management measures are used

expansion of the geographical distribution of a pest within
an area

Phytosanitary Measures

Government agencies, individuals, community or industry
groups or organisations, whether in Australia or overseas,
including the proponent/applicant for a specific proposal

‘Unrestricted’ risk estimates are those derived in the
absence of risk management measures
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EXECUTIVE SUMMARY

This extension of existing policy recommends that sweet oranges from Italy be allowed
entry into Australia subject to phytosanitary measures for pink citrus rust mite,
Mediterranean fruit fly, citrophilus mealybug, citrus pyralid, citrus flower moth, western
flower thrips and predatory mites (phytoseiid mites and stigmaeid mites). These pests
require the use of risk management measures in addition to Italy’s standard commercial
production practices, to reduce the risk to meet Australia’s appropriate level of protection
(ALOP).

A combination of risk management measures and operational systems will reduce the risk
associated with the importation of sweet oranges from Italy to meet Australia’s ALOP,
specifically:

. cold disinfestation for Mediterranean fruit fly;

. inspection and remedial action for pink citrus rust mite, citrophilus mealybug, citrus
pyralid, citrus flower moth, western flower thrips and predatory mites; and

. supporting operational systems to maintain and verify phytosanitary status.

Australia initiated an import risk analysis for the importation of citrus from Italy in
November 1998, following a request for market access from the Italian Ministero Della
Politiche Agricole e Forestali (Ministry of Agricultural and Forestry Policies) (MPAF) in
March 1998. In September 2003, MPAF advised that Italy’s market access request was
specifically for blood oranges originating from the regions of Sicily and Calabria. Blood
oranges are cultivars of sweet orange (Citrus sinensis (L.) Osbeck).

An assessment by Biosecurity Australia of the pests potentially associated with sweet
oranges from Italy indicated that the pests do not pose significantly different quarantine
risks, or require significantly different management measures, than those for which policy
exists, namely for the pests associated with citrus from Egypt, Israel and Spain. In view of
this, Biosecurity Australia determined that the market access request from lItaly could be
progressed as an extension of existing policy. Accordingly, Biosecurity Australia advised
stakeholders on 5 March 2004 (Plant Biosecurity Policy Memorandum 2004/05) that the
access request would be considered as an extension of existing policy.

Although the proposed policy extension was initially for blood oranges from Sicily and
Calabria, the technical information supplied by MPAF was sufficiently comprehensive to
enable import conditions to be developed for sweet oranges from the whole of Italy.

Biosecurity Australia circulated the draft extension of existing policy report for sweet
oranges from Italy in March 2005. Stakeholder comments were considered and material
matters raised have been incorporated into, or addressed in, this final extension of existing
policy report.

Detailed risk assessments were conducted for those pests that were categorised as
quarantine pests, to determine an unrestricted risk estimate for each organism. For those
pests for which the unrestricted risk was considered to be above Australia’s ALOP, risk
management measures were identified and selected.

Consultation with MPAF, and input from stakeholders on the draft import conditions, has
resulted in a set of final risk management measures. Details of these measures, including
their objectives, are provided within this final extension of existing policy report.
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Biosecurity Australia has made a number of changes in the risk assessments following
consideration of stakeholder comments on the draft extension of existing policy. These
changes include:

the removal of the mites Brevipalpus cuneatus, Amblyseius largoensis and Amblyseius
messor from the pest list. These mites had been recorded on citrus in Italy but were not
found in subsequent surveys;

the addition of the fungus Ascochyta hesperidearum and the viroids citrus viroid IlI,
citrus viroid 1V and citrus bent leaf viroid to the pest list;

an increase in the probability of distribution and consequences of pink citrus rust mite
(Aculops pelekassi) to low and moderate respectively following reconsideration of the
wind dispersal capability of this mite and its resistance to dithiocarbamate insecticides;

an increase in the probability of distribution of citrus red mite (Panonychus citri) to
low following reconsideration of the ability of this mite to balloon on wind currents;

the inclusion of a detailed risk assessment for western flower thrips (Frankliniella
occidentalis) following confirmation that it is absent from the Northern Territory and
under official control in Tasmania;

the inclusion of detailed risk assessments for phytoseiid mites, yellow mite (Lorryia
formosa) and stigmaeid mites following reconsideration of their potential for
consequences; and

the inclusion of detailed risk assessments for Phytophthora palmivora, Phytophthora
syringae, Nematospora coryli and Septoria citri following reconsideration of their
potential for consequences.
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1 INTRODUCTION

Biosecurity Australia is a prescribed Agency within the Australian Government
Department of Agriculture, Fisheries and Forestry (DAFF) responsible for developing
international quarantine policy for imports and for liaising with overseas National Plant
Protection Organisations (NPPOs) to determine their requirements for exports of
Australian plants and plant products.

In September 2003, the Italian Ministero Della Politiche Agricole e Forestali (Ministry of
Agricultural and Forestry Policies) (MPAF) advised that Italy’s market access request for
citrus was limited to sweet oranges (Citrus sinensis).

Quarantine policy currently exists for the import of citrus into Australia from Egypt, Israel,
New Zealand, Spain and the USA (Arizona, California, and Texas). An assessment by
Biosecurity Australia of the pests potentially associated with sweet oranges from Italy
indicated that the pests do not pose significantly different quarantine risks, or require
significantly different management measures, than those for which policy exists, namely
the pests associated with citrus from Egypt, Israel and Spain.

In view of the similarity in climatic conditions and the quarantine risk associated with
citrus in the Mediterranean region (Table 1), Biosecurity Australia determined that the
market access request for sweet oranges from Italy could be progressed as an extension of
existing policy. Accordingly, Biosecurity Australia advised stakeholders that the access
request would be considered as an extension of existing policy in Plant Biosecurity Policy
Memorandum 2004/05 on 5 March 2004.

In the pest risk analysis (PRA) process for sweet oranges from lItaly into Australia,
Biosecurity Australia first categorised the pests associated with sweet oranges from Italy to
identify the quarantine pests for Australia. The likelihood of entry, establishment or spread
and associated potential consequences were then assessed to arrive at an unrestricted risk
estimate for each quarantine pest.

Risk management measures, in addition to the standard commercial practices, were then
identified for each quarantine pest that was above the appropriate level of protection
(ALOP) for Australia and used to develop recommended import conditions.

This report contains the following:

. the background to this extension of existing policy and Australia’s current quarantine
policy for imports of fresh citrus fruit;

. the methodology and results of pest categorisation and risk assessment;
« risk management measures;
. final import conditions; and

. atable of stakeholders who commented on the draft extension of existing policy and a
summary of issues raised by these stakeholders.
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2 PROPOSAL TO IMPORT SWEET ORANGES
FROM ITALY

2.1 Background

A market access request for citrus (sweet orange, lemon, mandarin and clementine) from
Italy to Australia was received in March 1998. Background information on citrus
production and a pest list for Citrus species for Italy was provided by MPAF.

Stakeholders were advised in November 1998 that an IRA was to commence for citrus
fruit from Italy. Stakeholders were advised in May 1999 that the routine IRA process
would be used.

In a letter dated 2 September 2003, MPAF advised that Italy’s market access request was
specifically for blood oranges originating from the regions of Sicily and Calabria. Blood
oranges are cultivars of sweet orange (Citrus sinensis (L.) Osbeck).

A comparison of the pests potentially associated with the importation of sweet oranges
from Italy indicated that there was a substantial commonality between these pests and the
pests already assessed in the development of import policy for citrus fruit from Egypt,
Israel and Spain. The pests for which policy existed included citrus red mite,
Mediterranean fruit fly, whiteflies (woolly & bayberry), scales (palm, Glover’s, chaff &
black parlatoria), Citrophilus mealybug, citrus pyralid, citrus flower moth, western flower
thrips and mal secco. Details for these pests for Italy and Egypt, Israel and Spain are given
in Table 1.

Table 1: Comparison of the occurrence of quarantine pests of citrus for
Mediterranean Countries (Egypt, Israel and Spain) with pests in Italy
Pest Type Common name Countries
Italy Israel Egypt | Spain
ARTHROPODS
Acari (mites)
Panonychus citri McGregor [Acari: Citrus red mite* v v v
Tetranychidae]
Diptera (flies)
Ceratitis capitata (Wiedemann) Mediterranean fruit v v v v
[Diptera: Tephritidae] fly; Medfly
Hemiptera (aphids, leafhoppers, mealybugs, psyllids, scales, true bugs, whiteflies)
Aleurothrixus floccosus (Maskell) Woolly whitefly v v v v
[Hemiptera: Aleyrodidae]
Chrysomphalus dictyospermi Palm scale* v v v v
(Morgan) [Hemiptera: Diaspididae]
Lepidosaphes gloverii (Packard) Glover's scale* v v v v
[Hemiptera: Diaspididae]
Parabemisia myricae (Kuwana) Bayberry whitefly v v v v
[Hemiptera: Aleyrodidae]
Parlatoria pergandii Comstock Chaff scale* v v v v
[Hemiptera: Diaspididae]
Parlatoria ziziphi (Lucas) [Hemiptera: | Black parlatoria scale v v v v
Diaspididae]
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Pest Type Common name Countries

Italy Israel Egypt Spain

Pseudococcus calceolariae (Maskell) | Citrophilus mealybug* v v
[Hemiptera: Pseudococcidae]

Lepidoptera (moths, butterflies)

Cryptoblabes gnidiella (Milliére) Citrus pyralid v v v v
[Lepidoptera: Pyralidae]

Prays citri Milliére [Lepidoptera: Citrus flower moth v v v v
Yponomeutidae]

Thysanoptera (thrips)

Frankliniella occidentalis (Pergande) Western flower thrips v v v
[Thysanoptera: Thripidae]

PATHOGENS

Fungi

Phoma tracheiphila (Petri) Cif | Mal secco | v | v | |

* WA only — this species is a quarantine pest for the State of Western Australia due to its absence from this
State.

Existing policy for mal secco for Israel was based on production area freedom. Mal secco
occurs throughout Italy and production area freedom could not be used as the mitigation
measure for this disease for Italy. By Italy limiting its market access request to Citrus
sinensis, the natural host resistance of this species to mal secco could be assessed in the
risk assessment for mal secco.

PBPM 2004/05 advised stakeholders on 5 March 2004 that the Italian Citrus IRA would
cease and Italy’s market access request would be progressed as an extension of existing
policy based on current citrus quarantine policy for Egypt, Israel and Spain.

On the basis of the information provided by MPAF, the PRA was only conducted for
sweet oranges from lItaly.

The draft extension of existing policy report for sweet oranges from Italy was released in
March 2005 and stakeholders were requested to provide comments within 30 days of
release. Biosecurity Australia received comments from six stakeholders. Stakeholder
comments were considered and material matters raised were incorporated into, or
addressed in, this final report.

2.2 Administration

2.2.1 Scope

Biosecurity Australia has considered the quarantine risks associated with the importation
of fresh sweet orange fruit from lItaly in the PRA section of this extension of existing

policy.
The PRA forms the basis for development of import policy with respect to the entry of

sweet orange fruit into Australia from Italy that has been cultivated, harvested, packed and
transported to Australia under commercial conditions.

The policy developed in this PRA for sweet orange is applicable to any cultivar of sweet
orange from Italy.
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2.2.2 Predatory mites

A range of predatory mites has been reported on citrus in Italy. Some of these predatory
mites form part of integrated pest management programs and are available commercially
to control target pests. The species not present in Australia are potentially beneficial to
various production systems in Australia but they could also pose a risk to the environment.
In addition, sweet orange imports represent a possible pathway for entry of predatory
mites. Biosecurity Australia has included assessments of predatory mites associated with
sweet orange in Italy in this extension of existing policy.

2.2.3 Contaminating pests

In addition to the pests of sweet orange in Italy, there are other arthropods that may be
carried by the fruit (present on the import pathway). Biosecurity Australia considers these
arthropods as contaminating pests, which can pose quarantine risks. These risks are
addressed for most contaminating pests by AQIS’s standard inspection procedures.

2.3 Australia’s Current Quarantine Policy for Fresh
Citrus Fruit

The Commonwealth Government is responsible for regulating the movement of plants and
plant products into and out of Australia. However, the State and Territory governments are
primarily responsible for plant health controls within Australia. Legislation relating to
resource management or plant health may be used by State and Territory government
agencies to control interstate movement of plants and their products.

2.3.1 International policy

Fresh citrus fruit may be imported into Australia from Egypt, Israel, New Zealand, Spain
and the USA (Arizona, California, and Texas). General import requirements for all fruits
and vegetables and specific import conditions for citrus from these countries can be found
in the AQIS Import Condition (ICON) database at http://www.agis.gov.au/icon.

This extension of existing policy for sweet oranges from lItaly is based on current citrus
quarantine policy for Egypt, Israel and Spain. Current policy for the import of citrus fruit
from these countries requires:

. operational systems for the maintenance and verification of the phytosanitary status of
imported citrus fruit;

. cold treatment for Medfly (pre-shipment or in-transit);

. phytosanitary inspection and certification by the National Plant Protection
Organisation;

. on-arrival phytosanitary inspection by AQIS and remedial action for live quarantine
pests and regulated articles; and

« production area freedom for mal secco.

The import conditions for citrus fruit from Egypt, Israel and Spain are summarised below.

Page 17



Final Report — Extension of Existing Policy for Sweet Oranges from ltaly

2311 Egypt

Australia has an agreement with the Central Administration for Plant Quarantine (CAPQ)
that sets out the plant quarantine conditions governing the import of commercial fresh
citrus fruit into Australia.

Citrus of the following types can be imported from Egypt: lime (Citrus aurantifolia), sweet
orange (Citrus sinensis) and Tahitian lime (Citrus latifolia).

The following ICON conditions apply:

Condition C6000 — General requirements for all fresh fruits and vegetables.

Condition C9488 — Fresh citrus from Egypt.

Condition C9502 — Fresh fruit species.

Condition C9514 — Verification of in-transit cold treatment of citrus from Egypt.

The general requirements (Condition C6000) include an AQIS import permit, a quarantine

entry, a phytosanitary certificate, freedom from regulated articles and on-arrival inspection
and remedial action by AQIS.

All Citrus spp. imported from Egypt must undergo a cold disinfestation treatment for
Mediterranean fruit fly (Ceratitis capitata). The cold treatment is permitted to be
undertaken pre-shipment or in-transit. In the event of a treatment failure, completion of the
treatment is permitted on arrival in Australia.

A Phytosanitary Certificate issued by CAPQ must accompany every consignment of fresh
citrus fruit from Egypt and bear the following additional declaration:

"The consignment was produced and inspected in accordance with the Agreement on
plant quarantine between CAPQ and AQIS"

All citrus is required to undergo a post harvest wash to control Alternaria alternata
(Alternaria brown spot).

2.3.1.2 Israel

Australia has an agreement with the Plant Protection and Inspection Service (PPIS) that
sets out the plant quarantine conditions governing the import of commercial fresh citrus
fruit into Australia.

Citrus of the following types can be imported from Israel: etrog (Citrus medica), grapefruit
(Citrus paradisi), mandarin or tangerine (Citrus reticulata), pomelo (Citrus grandis),
sweet orange (Citrus sinensis) and tangelo (Citrus reticulata x C. paradise).

The following ICON conditions apply:
Condition C6000 — General requirements for all fresh fruits and vegetables.
Condition C6027 — Fresh citrus spp. from Israel.

The general requirements (Condition C6000) include an AQIS import permit, a quarantine
entry, a phytosanitary certificate, freedom from regulated articles and on-arrival inspection
and remedial action by AQIS.

All Citrus spp. imported from Israel must undergo a cold disinfestation treatment for
Mediterranean fruit fly (Ceratitis capitata). The cold treatment is permitted to be
undertaken pre-shipment or in-transit. In the event of a treatment failure, completion of the
treatment is permitted on arrival in Australia.
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Phytosanitary certificates must be endorsed with the following additional declaration:
"The area in which the fruit was grown was free of Mal secco”

2314 Spain

Australia has a Specific Commodity Understanding (SCU) with the Ministerio de
Agricultura, Pesca y Alimentacion (MAPA) that sets out the plant quarantine conditions
governing the import of commercial fresh citrus fruit into Australia.

Citrus of the following types can be imported from Spain: Calamondin (Citrus mitis),
cumquat (Fortunella spp.), grapefruit (Citrus paradisi), kaffir lime (Citrus hystrix), lemon
(Citrus limon), lime (Citrus aurantifolia), mandarin or tangerine (Citrus reticulata), sour
orange (Citrus aurantium), sweet orange (Citrus sinensis), pomelo (Citrus grandis),
Rangpur lime (Citrus limonia), Tahitian lime (Citrus latifolia), tangelo (Citrus reticulata x
C. paradisi) and tangor (Citrus reticulata x C. sinensis).

The following ICON conditions apply:
Condition C6000 — General requirements for all fresh fruits and vegetables.

Condition C6061 — Pre-shipment or in-transit cold treatment of Citrus for the disinfestation
of Medfly.

The general requirements (Condition C6000) include an AQIS import permit, a quarantine
entry, a phytosanitary certificate, freedom from regulated articles and on-arrival inspection
and remedial action by AQIS.

All Citrus spp. imported from Spain must undergo a cold disinfestation treatment for
Mediterranean fruit fly (Ceratitis capitata). The cold treatment is permitted to be
undertaken pre-shipment or in-transit. In the event of a treatment failure, completion of the
treatment is permitted on arrival in Australia.

Phytosanitary certificates are to be endorsed with the following three additional
declarations:

“All fruit in the consignment is grown in mainland Spain”

“The consignment was produced and inspected in accordance with the MOU on plant
quarantine between MAPA and AQIS”

“MAPA have supervised the calibration and the placement of fruit sensors into the
fruits within the container/s in accordance with the requirements of the SCU and that
cold disinfestation treatment has been initiated”

2.3.2 Domestic arrangements

The Interstate Certification Assurance (ICA) scheme facilitates interstate trade. It
recognises pest free areas within Australia and ensures produce entering such areas is free
of specific pests of quarantine concern. The scheme is accepted by all Australian States
and the Northern Territory and is based on documented operational procedures developed
by the Queensland Department of Primary Industries (QDPI) in conjunction with industry
and interstate quarantine authorities. It provides a harmonised approach to the audit and
accreditation of businesses throughout Australia and the mutual recognition of Plant
Health Assurance Certificates accompanying consignments of produce moving within or
between States and Territories. Interstate quarantine authorities maintain the right to
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inspect certified produce at any time and to refuse to accept a certificate where produce is
found not to conform to specific requirements.

Several ICAs have specific conditions or restrictions on the interstate movement of fresh
citrus fruit produced in Australia. The main pests of interstate quarantine concern are the
Queensland fruit fly (Bactrocera tryoni) and Mediterranean fruit fly (Ceratitis capitata).

Interstate requirements are based on the following ICAs:

ICA-01: Post-harvest dipping with dimethoate or fenthion.
ICA-02: Post-harvest flood spraying with dimethoate or fenthion.
ICA-04: Post-harvest fumigation with methyl bromide.

ICA-07: Post-harvest cold treatment.

2.4 Citrus Production in Italy

Citrus production in Italy, although widely distributed geographically, is located primarily
in the southern regions of Sicily and Calabria. Sicily produces 61% of national production,
followed by Calabria with 28%. The remaining regions produce 11%. The orange is the
most cultivated citrus fruit in Italy, with 108,000 hectares under production. Blood oranges
make up about 60% of orange production. When blood oranges are grown in
Mediterranean type climates with hot days and cool nights, the fruit develops a deep red
flesh colour from the development of anthocyanins.

Italy is proposing to export the following blood orange cultivars to Australia:

Tarocco has round, medium to large, seedless fruit that have an ideal balance between
sweetness and acidity, a distinctive aroma and mature from mid-December to
April; and

Moro has round to oval, medium, seedless fruit with a characteristic blood orange
flavour that mature from mid-December to January.
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3 METHOD FOR PEST RISK ANALYSIS

An outline of the methodology used for pest risk analysis (PRA) is given to provide the
context for the technical information that is provided later in this document. In accordance
with the International Standards for Phytosanitary Measures Publication Number 11 Pest
Risk Analysis for Quarantine Pests including Analysis of Environmental Risks and Living
Modified Organisms (ISPM 11), this pest risk analysis comprises three discrete stages:

. Stage 1: initiation
. Stage 2: pest risk assessment
. Stage 3: pest risk management

Stage 1: Initiation

The aim of the initiation stage is to identify the pest(s) and pathway(s) (e.g. commodity
imports) that are of quarantine concern and should be considered for risk analysis in
relation to the identified PRA area.

Stage 2: Pest Risk Assessment

The pest risk assessment is carried out in accordance with International Plant Protection
Convention (IPPC) standards and reported in the following steps:

. pest categorisation;

. assessment of probability of entry, establishment or spread; and

. assessment of potential consequences (including environmental impacts).

Pest categorisation

Pest categorisation is a process to examine, for each pest, whether the criteria for a
quarantine pest are satisfied. The process of pest categorisation is summarised by the IPPC
in the five elements outlined below:

. identity of the pest;

« presence or absence in the endangered area;

. regulatory status;

. potential for entry, establishment or spread in the PRA area; and

. potential for economic consequences in the endangered area.

The pests are categorised according to their presence or absence, their association with the
commodity pathway, their potential to establish or spread, and their potential for economic
consequences. Categorisation for potential of establishment or spread and potential for
economic consequences was expressed using the terms ‘feasible’ / *not feasible’, and
‘significant’ / “not significant’, respectively.

Pests found to have potential for entry, establishment or spread and potential for
consequences satisfy the criteria for a quarantine pest. A quarantine pest is defined as "A
pest of potential economic importance to the area endangered thereby and not yet present
there, or present but not widely distributed and being officially controlled” (FAO, 2002).
The methodology used for the detailed risk assessments conducted on the quarantine pests
is given below.
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Assessment of the probability of entry, establishment or spread

Details of assessing the ‘probability of entry’, ‘probability of establishment’ and
‘probability of spread’ of a pest are given in ISPM 11.

Assessing the probability of entry requires an analysis of each of the pathways with which
a pest may be associated, from its origin to distribution in the PRA area. The probability of
entry may be divided for assessment purposes into the following components:

The probability of importation: the probability that a pest will arrive in Australia when a
given commodity is imported; and

The probability of distribution: the probability that the pest will be distributed (as a
result of the processing, sale or disposal of the
commodity) to the endangered area, and subsequently be
transferred to a suitable site on a susceptible host.

In breaking down the probability of entry into these two components, Biosecurity Australia
has not altered the original meaning. The two components have been identified and
separated to enable onshore and offshore pathways to be described individually.

The probability of establishment is estimated on the basis of availability, quantity and
distribution of hosts in the PRA area; environmental suitability in the PRA area; potential
for adaptation of the pest; reproductive strategy of the pest; method of pest survival; and
cultural practices and control measures. Similarly, the probability of spread is estimated on
the basis of suitability of the natural and/or managed environment for natural spread of the
pest; presence of natural barriers; the potential for movement with commodities or
conveyances; intended use of the commodity; potential vectors of the pest in the PRA area;
and potential natural enemies of the pest in the PRA area.

Qualitative likelihoods are assigned to the probability of entry (comprising an importation
step and a distribution step), the probability of establishment and the probability of spread.
Likelihoods are categorised according to a descriptive scale from ‘high’ to *negligible’ as
shown in Table 2.

Table 2: Nomenclature for qualitative likelihoods

Likelihood Descriptive definition

High The event would be very likely to occur
Moderate The event would occur with an even probability
Low The event would be unlikely to occur

Very low The event would be very unlikely to occur
Extremely low The event would be extremely unlikely to occur
Negligible The event would almost certainly not occur

The likelihoods of entry, of establishment and of spread are combined using the tabular
matrix shown in Table 3.
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Table 3:  Matrix of rules for combining descriptive likelihoods

High Moderate Low V. Low E. Low Negligible
High High Moderate Low V. Low E. Low Negligible
Moderate Low Low V. Low E. Low Negligible
Low V. Low V. Low E. Low Negligible
Very low E. Low E. Low Negligible
E. low Negligible Negligible
Negligible Negligible

Assessment of consequences

The basic requirements for the assessment of consequences are described in the SPS
Agreement, in particular Article 5.3 and Annex A. Further detail on assessing
consequences is given in the “potential economic consequences” section of ISPM 11. This
ISPM separates the consequences into “direct” and “indirect” and provides examples of
factors to consider within each. In this PRA, the term “consequence” is used to reflect the
“relevant economic factors”/*“associated potential biological and economic consequences”
and “potential economic consequences” terms as used in the SPS Agreement and ISPM 11,
respectively.

The direct and indirect consequences were estimated based on four geographic levels. The
terms “local’, “district’, ‘regional” and “national’ are defined as:

Local: an aggregate of households or enterprises — e.g. a rural community, a town
or a local government area
District: a geographically or geopolitically associated collection of aggregates —

generally a recognised section of a state, such as the ‘“North West Slopes
and Plains’ or ‘Far North Queensland’

Region: a geographically or geopolitically associated collection of districts —
generally a state, although there may be exceptions with larger states such
as Western Australia

National: Australia-wide

The consequence was described as:

« ‘unlikely to be discernible’ is not usually distinguishable from normal day-to-day
variation in the criterion;

. ‘minor significance’ is not expected to threaten economic viability, but would lead to a
minor increase in mortality/morbidity or a minor decrease in production. For non-
commercial factors, the consequence is not expected to threaten the intrinsic ‘value’ of
the criterion — though the value of the criterion would be considered as “disturbed’.
Effects would generally be reversible.

. ‘significant” consequence would threaten economic viability through a moderate
increase in mortality/morbidity, or a moderate decrease in production. For non-
commercial factors, the intrinsic ‘value’ of the criterion would be considered as
significantly diminished or threatened. Effects may not be reversible; and

« ‘highly significant’ would threaten economic viability through a large increase in
mortality/morbidity, or a large decrease in production. For non-commercial factors, the
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intrinsic ‘value’ of the criterion would be considered as severely or irreversibly
damaged.

The values are translated into a qualitative score (A—F) using the schema outlined in Table
4.

Table 4: The assessment of local, district, regional and national consequences

F Highly significant
o E Highly significant Significant
g D Highly significant Significant Minor
§ C | Highly significant Significant Minor Unlikely to be discernible
£ B | Significant Minor Unlikely to be discernible Unlikely to be discernible
A | Minor Unlikely to be discernible Unlikely to be discernible Unlikely to be discernible
Local District Regional National

Level

The overall consequence for each pest was achieved by combining the qualitative scores
(A-F) for each direct and indirect consequence using a series of decision rules. These rules
are mutually exclusive, and are addressed in the order that they appear in the list — for
example, if the first rule does not apply, the second rule is considered. If the second rule
does not apply, the third rule is considered and so on until one of the rules applies:

« Where the impact score of a pest with respect to any direct or indirect criterion is ‘F’,
the overall consequences are considered to be ‘extreme’.

« Where the impact scores of a pest with respect to more than one criterion are ‘E’, the
overall consequences are considered to be ‘extreme’.

« Where the impact score of a pest with respect to a single criterion is ‘E’ and the impact
scores of a pest with respect to each remaining criterion is ‘D’, the overall
consequences are considered to be ‘extreme’.

« Where the impact score of a pest with respect to a single criterion is ‘E” and the impact
scores of a pest with respect to remaining criteria are not unanimously ‘D’, the overall
consequences are considered to be “high’.

« Where the impact scores of a pest with respect to all criteria are ‘D’, the overall
consequences are considered to be ‘high’.

« Where the impact score of a pest with respect to one or more criteria is ‘D’, the overall
consequences are considered to be ‘“moderate’.

« Where the impact scores of a pest with respect to all criteria are ‘C’, the overall
consequences are considered to be “moderate’.

« Where the impact score of a pest with respect to one or more criteria is considered ‘C’,
the overall consequences are considered to be ‘low’.

« Where the impact scores of a pest with respect to all criteria are ‘B’, the overall
consequences are considered to be ‘low’.

« Where the impact score of a pest with respect to one or more criteria is considered ‘B’,
the overall consequences are considered to be ‘very low’.

« Where the impact scores of a pest with respect to all criteria are ‘A’, the overall
consequences are considered to be ‘negligible’.
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Method for determining the unrestricted risk estimate

The unrestricted risk estimate for each pest is determined by combining the likelihood
estimates of entry, of establishment and of spread with the overall potential consequences.
This is done using the risk estimation matrix shown in Table 5. The cells of this matrix
describe the product of likelihood of entry, establishment or spread and consequences of
entry, establishment or spread.

Table 5: Risk estimation matrix
High | Negligible Very low Low risk Moderate High risk Extreme
) likelihood risk risk risk risk
; q’é_ Moderate Negligible Very low Low risk Moderate High risk Extreme
s 2 risk risk risk risk
5 S Low Negligible Negligible Very low Low risk Moderate High risk
S % risk risk risk risk
8 £ Very low Negligible Negligible Negligible Very low Low risk Moderate
=5 risk risk risk risk risk
_‘3" 5 Extremely Negligible Negligible Negligible Negligible Very low Low risk
08 low risk risk risk risk risk
3 Negligible Negligible Negligible Negligible Negligible Negligible | Very low
likelihood risk risk risk risk risk risk
Negligible Very low Low Moderate High Extreme
impact impact

Consequences of entry, establishment or spread

Australia’s appropriate level of protection (ALOP)

The SPS Agreement defines the concept of an ‘appropriate level of sanitary or
phytosanitary protection (ALOP)’ as the level of protection deemed appropriate by the
WTO Member establishing a sanitary or phytosanitary measure to protect human, animal
or plant life or health within its territory.

Like many other countries, Australia expresses its ALOP in qualitative terms. Australia’s
ALOP, which reflects community expectations through government policy, is currently
expressed as providing a high level of sanitary or phytosanitary protection aimed at
reducing risk to a very low level, but not to zero. The band of cells in Table 5 marked
‘very low risk’ represents Australia’s ALOP.

Stage 3: Pest Risk Management

Risk management describes the process of identifying and implementing measures to
manage risks so as to achieve Australia’s ALOP, while ensuring that any negative effects
on trade are minimised.

To implement risk management appropriately, it is necessary to formalise the difference
between ‘unrestricted” and ‘restricted’ risk estimates. Unrestricted risk estimates are those
derived in the absence of specific risk management measures, or following only baseline
risk management procedures based on commercial production practices. By contrast,
restricted or mitigated risk estimates are those derived when ‘risk management’ is applied.

The conclusions from pest risk assessment are used to decide whether risk management is
required and if so, the strength of measures to be used. Where the unrestricted risk estimate
exceeds Australia’s ALOP, risk management measures are required to reduce this risk to a
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very low level. Since zero-risk is not a reasonable option, the guiding principle for risk
management is to manage risk to achieve the required degree of safety that can be justified
and is feasible within the limits of available options and resources.

ISPM 11 provides details on the identification and selection of appropriate risk
management options and notes that the choice of measures should be based on their
effectiveness in reducing the probability of the introduction of the pest.

Examples given of measures commonly applied to traded commodities include:

« Options for consignments — e.g. inspection or testing for freedom, prohibition of parts
of the host, a pre-entry or post-entry quarantine system, specified conditions on
preparation of the consignment, specified treatment of the consignment, restrictions on
end use, distribution and periods of entry of the commaodity.

. Options preventing or reducing infestation in the crop — e.g. treatment of the crop,
restriction on the composition of a consignment so it is composed of plants belonging
to resistant or less susceptible species, harvesting of plants at a certain age or specified
time of the year, production in a certification scheme.

. Options ensuring that the area, place or site of production or crop is free from the pest
—e.g. pest-free area, pest-free place of production or pest-free production site.

. Options for other types of pathways — e.g. consider natural spread, measures for human
travellers and their baggage, cleaning or disinfestation of contaminated machinery.

« Options within the importing country — e.g. surveillance and eradication programs.
. Prohibition of commodities — e.g. if no satisfactory measure can be found.

Risk management measures were identified for each pest that is above the ALOP as
required and are presented in the Pest Risk Management section of this document. The
pests that are above the ALOP require the use of risk management measures in addition to
the standard commercial practices. The recommended phytosanitary regulations based on
these measures are presented in the Final Import Conditions section of this document.
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4 PEST RISK ANALYSIS
4.1 Stage 1: Initiation

Initiation of this PRA followed advice from MPAF in September 2003 that Italy’s market
access request was specifically for blood oranges from the regions of Sicily and Calabria.

A list of pests likely to be associated with sweet oranges from Italy (i.e. the biosecurity
risk pathway) was generated from information supplied by MPAF and literature and
database searches. This list was used in this PRA.

In this PRA, the “PRA area” is defined as Australia for the pests that do not occur in
Australia, or Western Australia for the pests that occur in Australia but for which Western
Australia has regional freedom. The ‘endangered area’ is defined as any area within
Australia, where susceptible hosts are present and in which ecological factors favour the
establishment of a pest that might be introduced in association with sweet oranges from
Italy. The pathway in this PRA is considered to be sweet oranges for human consumption
from export orchards in Italy.

4.2 Stage 2: Pest Risk Assessment
4.2.1 Pest categorisation

The quarantine pests for sweet oranges from Italy have been determined through a
comparison of the pests recorded on Citrus species in Italy and Australia (present or
absent, or present but with a limited distribution and under official control [Appendix 1a],
presence on the pathway under consideration [Appendix 1b], and potential for
establishment or spread and associated consequences [Appendix 1c]). A number of pests
are present in Australia but are absent from Western Australia (based on advice provided
to Biosecurity Australia by the Department of Agriculture Western Australia). Pests that
do not meet the definition of a quarantine pest are not considered further in the PRA.

Quarantine pests for sweet oranges from lItaly, determined through this process of pest
categorisation, are listed in Table 6. These pests require detailed risk assessment since they
meet the IPPC criteria for a quarantine pest, specifically:

. the pest is known to be associated with sweet oranges in Italy;

. the pest is absent from Australia, or has a limited distribution and is under official
control;

. the pest has the potential for being on the pathway;
. the pest has the potential for establishment or spread in the PRA area; and
. the pest has the potential for consequences.
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Table 6: Quarantine pests for sweet oranges from Italy
Pest Type Common name
ARTHROPODS

Acari (mites)

Aculops pelekassi (Keifer) [Acari: Eriophyidae]

Pink citrus rust mite

Panonychus citri McGregor [Acari: Tetranychidae]

Citrus red mite*

Lorryia formosa Cooreman [Acari: Tydeidae]

Yellow mite

Diptera (flies)

Ceratitis capitata (Wiedemann) [Diptera: Tephritidae]

| Mediterranean fruit fly

Hemiptera (aphids, leafhoppers, mealybugs, psyllids, scales, true bugs, whiteflies)

Aleurothrixus floccosus (Maskell) [Hemiptera: Aleyrodidae]

Woolly whitefly

Chrysomphalus dictyospermi (Morgan) [Hemiptera: Diaspididae] Palm scale*
Lepidosaphes gloverii (Packard) [Hemiptera: Diaspididae] Glover’s scale*
Parabemisia myricae (Kuwana) [Hemiptera: Aleyrodidae] Bayberry whitefly
Parlatoria pergandii Comstock [Hemiptera: Diaspididae] Chaff scale*

Parlatoria ziziphi (Lucas) [Hemiptera: Diaspididae]

Black parlatoria scale

Pseudococcus calceolariae (Maskell) [Hemiptera: Pseudococcidae]

Citrophilus mealybug*

Unaspis yanonensis (Kuwana) [Hemiptera: Diaspididae]

Arrowhead scale

Lepidoptera (moths, butterflies)

Cryptoblabes gnidiella (Milliere) [Lepidoptera: Pyralidae]

Citrus pyralid

Prays citri Milliere [Lepidoptera: Yponomeutidae]

Citrus flower moth

Thysanoptera (thrips)

Frankliniella occidentalis (Pergande) [Thysanoptera: Thripidae]

Western flower thrips

PREDATORY MITES

Amblydromella rhenanoides (Athias-Henriot) [Acari: Phytoseiidae]

Phytoseiid mite

Amblyseius aberrans (Oudemans) [Acari: Phytoseiidae]

Phytoseiid mite

Amblyseius barkeri (Hughes) [Acari: Phytoseiidae]

Phytoseiid mite

Amblyseius degenerans (Berlese) [Acari: Phytoseiidae]

Phytoseiid mite

Amblyseius italicus Chant [Acari: Phytoseiidae]

Phytoseiid mite

Amblyseius potentillae (Garman) [Acari: Phytoseiidae]

Phytoseiid mite

Amblyseius stipulatus Athias-Henriot [Acari: Phytoseiidae]

Phytoseiid mite

Amblyseius swirskii Athias-Henriot [Acari: Phytoseiidae]

Phytoseiid mite

Eryngiopus bifidus Wood [Acari: Stigmaeidae]

Stigmaeid mite

Eryngiopus siculus Vacante & Gerson [Acari: Stigmaeidae]

Stigmaeid mite

Neoseiulus californicus McGregor [Acari: Phytoseiidae]

Phytoseiid mite

Typhlodromus exhilaratus Ragusa [Acari: Phytoseiidae]

Phytoseiid mite

Typhlodromus talbii Athias-Henriot [Acari: Phytoseiidae]

Phytoseiid mite

Zetzellia collyerae (Gonzalez-Rodriguez) [Acari. Stigmaeidae]

Stigmaeid mite

Zetzellia graeciana Gonzales [Acari: Stigmaeidae]

Stigmaeid mite

Zetzellia mali (Ewing) [Acari: Stigmaeidae]

Stigmaeid mite

PATHOGENS

Fungi

Nematospora coryli Peglion Dry rot of fruit*
Phoma tracheiphila (Petri) L.A. Kantachveli & Gikachuvili Mal secco
Phytophthora palmivora (E.J. Butler) E.J. Butler Brown rot*
Phytophthora syringae (Kleb.) Kleb. Brown rot*

Septoria citri Pass.

Septoria spot*

*

WA only — this species is a quarantine pest for the State of Western Australia due to its absence from this

State.
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4.2.2 Risk assessments for quarantine pests

A detailed risk assessment is presented in this PRA for each of the quarantine pests
identified through the process of pest categorisation. Each risk assessment involved the
“assessment of the probability of entry, establishment or spread” and “assessment of
consequences” as described in Section 3 — Method for Pest Risk Analysis. The unrestricted
risk posed by each quarantine pest for sweet oranges from Italy was estimated by
combining the probabilities of entry, of establishment and of spread with the estimate of
associated potential consequences. The unrestricted risk estimates were then compared
with Australia’s appropriate level of protection (ALOP) to determine which quarantine
pests presented an unacceptable level of risk requiring the further consideration of risk
mitigation options.

Probability estimates of entry, of establishment and of spread and estimates of associated
potential consequences are supported by relevant biological information. Because of
similarities in pest biology, and consequent similarities between the risk assessments for
some of the pests, the descriptions below are based, where relevant, on groupings of the
pests. Detailed information on each quarantine pest or pest group is provided in the data
sheets in Appendix — 2.

The risk assessments were conducted on the basis of the use of standard cultivation,
harvesting and packing activities in the commercial production of sweet oranges (e.g. in-
field hygiene and management of pests, cleaning and hygiene during packing, and
commercial quality control activities). According to information provided by MPAF,
packinghouse procedures include: washing of fruit with water to eliminate surface
contaminants; and waxing with anti-transpiration substances supplemented with
thiabendazole or imazalil (more commonly used) or orthophenylphenol, sodium ortho-
phenylphenate (SOPP) or chloro-diphenyl.

4.2.2.1 Arthropod pests

42211 Pink citrus rust mite

Eriophyid mites are the smallest phytophagous mites ranging in size from 0.15 to 0.3 mm.
Most of them are host specific, and cause gall formation, russeting, and leaf or shoot
defoliation of host plants (Ashihara et al., 2004). Eriophyids are almost invisible to the
naked eye and are exclusively plant feeders (Razak et al., 2000). Eriophyid mites are
important pests of citrus fruit grown for the fresh market. Mites inhabiting citrus generally
move within the tree from mature, ageing plant parts to newly formed leaves and stems,
and subsequently to mature fruit.

The eriophyid mite examined in this extension of existing policy is:
« Aculops pelekassi (Keifer) [Acari: Eriophyidae] — pink citrus rust mite (PCRM)

Introduction and spread probability

Probability of importation

The likelihood that PCRM will arrive in Australia with the importation of sweet oranges
from Italy: High.

. PCRMis present in citrus orchards in Italy (AAN, 1998).

« Since citrus is a perennial plant that flushes continuously in subtropical and tropical
regions of the world, eriophyid mites inhabiting citrus generally move within the tree
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from mature, aging plant parts to newly formed leaves and stems and subsequently to
mature fruit (Seki, 1981).

. Eggs are laid on the surface of leaves, fruit and green twigs (Childers et al., 2004).

« The small size of these mites makes them difficult to detect (Ashihara et al., 2004).
PCRM disperses from the leaves to the fruit (Ashihara et al., 2004).

« The presence of fruit with typical symptoms of mite infestation (Burditt & Reed, 1963)
increases the likelihood of down grading of fruit during packinghouse procedures.

. Standard post-harvest practices for export of sweet oranges will minimise the
occurrence of PCRM on the fruit. However, mites may occur in the calyx where they
may not be detected during pre-export inspection.

« PCRM can survive packinghouse procedures. For example, AQIS inspectors have
intercepted eriophyid mites on citrus fruit imported from California into Australia.

Probability of distribution

The likelihood that PCRM will be distributed to the endangered area as a result of the
processing, sale or disposal of sweet oranges from Italy: Low.

« Adults or nymphs may remain on the surface of the fruit during distribution via
wholesale or retail trade.

« The commodity may be distributed throughout Australia for retail sale, as the intended
use of the commodity is human consumption. Waste material would be generated.

. Eriophyid mites disperse passively on air currents from one host plant to another
(Lindquist & Oldfield, 1996).

. Dispersal of these slow moving mites is by wind, water, birds, insects or humans
(Nielsen, 2003).

. Transfer of PCRM from fruit residues to a suitable host is a significant limiting factor
in its distribution. This mite is slow moving (Nielsen, 2003) and has a restricted host
range (Childers et al., 2004). The limited ability of eriophyid mites to move across
plant surfaces (Sabelis & Bruin, 1996) would limit PCRM’s ability to reach a position
from which it could disperse passively on air currents.

Probability of entry (importation x distribution)

The likelihood that PCRM will enter Australia as a result of trade in sweet orange fruit

from Italy and be distributed in a viable state to the endangered area: Low.

« The overall probability of entry is determined by combining the probabilities of
importation and distribution using the matrix of ‘rules’ for combining descriptive
likelihoods (Table 3).

Probability of establishment

The likelihood that PCRM will establish based on a comparative assessment of factors in

the source and destination areas considered pertinent to the ability of the pest to survive

and propagate: Moderate.

« PCRM is restricted to Citrus spp. (Childers et al., 2004), which are widespread in
Australia.

. PCRM is established around the Mediterranean region, and in Thailand, Japan, Taiwan
and Brazil (Ashihara et al., 2004). There are similar environments in Australia that
would be suitable for its establishment.
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. PCRM overwinter within the scales of citrus tree buds and lay eggs on the sprouting
buds (Ashihara et al., 2004). The mite begins to disperse from the leaves to fruit.
Population densities on fruit decrease later in the season and the adults move to their
overwintering site (Ashihara et al., 2004).

« PCRM has short generation time and a high reproductive rate (Mijuskovic & Kosac,
1972). The life cycle of PCRM can be completed within 5-7 days during summer
(Childers et al., 2004). Females are capable of laying up to 30 eggs (Mijuskovic &
Kosac, 1972).

.« PCRM is adapted to a wide range of environments (i.e. temperate, tropical and sub
tropical). Similar environments (e.g. temperature, rainfall) occur both in Italy and
Australia.

. Existing control programs (IPM, application of miticide or petroleum spray oil) may
control PCRM. However, PCRM has developed resistance against dithiocarbamate
insecticides (Ashihara et al., 2004).

Probability of spread

The likelihood that PCRM will spread based on a comparative assessment of those factors
in the source and destination areas considered pertinent to the expansion of the
geographical distribution of the pest: Moderate.

« The commercial crop hosts of PCRM are located in many parts of Australia. Natural
barriers such as arid areas, climatic differentials and long distances exist between these
areas. The long distances between the main Australian commercial citrus production
areas would make unaided dispersal difficult.

« Movement of the commodity would help the dispersal of PCRM because eggs and
mites can be on the fruit. Adults and immature forms may spread undetected via the
movement of fruit or infested vegetative host material (Childers et al., 2004).

« Individual eriophyid mites rely on wind currents, animals and orchard workers for
dispersal (Mijuskovic, 1973).

« Natural predators may be able to attack PCRM but there is no evidence that they would
have an effect on its spread.

Probability of entry, of establishment and of spread

The overall likelihood that PCRM will enter Australia as a result of trade in sweet oranges

from Italy, be distributed in a viable state to suitable hosts, establish in that area and

subsequently spread within Australia: Low.

. The probability of entry, establishment or spread is determined by combining the
probabilities of entry, of establishment and of spread using the matrix of ‘rules’ for
combining descriptive likelihoods (Table 3).

Consequences
Consequences (direct and indirect) of PCRM: Moderate.

Criterion Estimate

Direct consequences

Plant life or health C — PCRM is capable of causing direct harm to its hosts. PCRM cause
cosmetic damage to citrus fruit (Tono et al., 1978; Mijuskovic & Velimirovic,
1971) and fruit destined for fresh market would be down graded during
packinghouse procedures. PCRM causes russeting of leaves and mild to severe
distortion of new growth, chlorosis and leaf drop (Burditt & Reed, 1963).

Any other aspects of the | A— There are no known direct consequences of PCRM on the natural or urban
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Criterion Estimate

environment environment but their introduction into a new environment may lead to
competition for resources with native species.

Indirect consequences

Eradication, control, etc. D — Programs to minimise the impact of this mite on host plants are likely to be
costly and include insecticide applications and crop monitoring. Existing control
programs may not be effective as this mite has developed resistance against
dithiocarbamate insecticides (Ashihara et al., 2004).

Domestic trade C— The presence of PCRM in commercial production areas may have a
significant effect at the local level due to any resulting interstate trade restrictions
on citrus fruit. These restrictions could lead to a loss of markets, which in turn
would be likely to require industry adjustment.

International trade C— The presence of PCRM in commercial production areas on a range of
commodities could have a significant effect at the district level due to any
limitations to access to overseas markets where this pest is absent.
Environment A — Pesticides required to control PCRM are estimated to have consequences
that are unlikely to be discernible at the regional level and of minor significance
at the local level.

Note:  Refer to Table 4 (The assessment of local, district, regional and national consequences and text
under the ‘Method for assessing consequences’ section for details on the method used for
consequence assessment.

Unrestricted risk estimate

The unrestricted risk estimate for PCRM, determined by combining the overall
‘probability of entry, of establishment and of spread” with the ‘consequences’ using the
risk estimation matrix (Table 5): Low.

422172 Citrus red mite

Spider mites primarily feed on mature leaves and cause visible white stippling, mesophyll
collapse and leaf drop. These mites often occur at low levels in their natural environment.
They are most common on the upper surface of recently matured leaves, and all stages of
the mites orient themselves along the mid-vein. As populations increase, they move to leaf
margins and fruit (Childers et al., 2004). Spider mites feed primarily on mature leaves and
differ from rust mites by feeding on tissue beneath the epidermal layer of cells. They are
capable of removing cellular contents, causing cell destruction and reducing
photosynthesis.

The spider mite examined in this extension of existing policy is:
« *Panonychus citri Koch [Acari: Tetranychidae] — citrus red mite.

* WA only - this species is a quarantine pest for the State of Western Australia due to its
absence from the State.

Introduction and spread probability

Probability of importation

The likelihood that citrus red mite (CRM) will arrive in Western Australia with the

importation of sweet oranges from Italy: High.

. CRMis reported on citrus in Italy (AAN, 1998).

. CRM attacks all species of citrus, but prefers sweet oranges. Several varieties of
lemon, clementines and hybrids are affected equally (Izquierdo et al., 2002).

. CRM feeds on fruit, foliage and young branches. It is found on both surfaces of leaves
but is considered to feed primarily on the upper surfaces (Jones & Parrella, 1984).
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. If populations are low, CRM is mainly found in the upper parts of trees, where there is
strong sunlight. When populations are high, CRM can be found over the entire tree, on
leaves, fruits and twigs (lzquierdo et al., 2002).

« CRM lays eggs most commonly on the leaves and on green succulent twigs. Egg
laying on leaves generally occurs on the upper side, along the midrib and frequently on
the petiole (Childers & Fasulo, 1995).

. Feeding by nymphs and adults produces tiny grey or silvery spots on leaves and fruit
(Davidson & Lyon, 1987).

. The presence of fruit with typical symptoms of mite infestation increases the likelihood
of detection of infested fruit during pre-export inspection. However, mites may occur
in the calyx where they may not be detected during pre-export inspection.

« Spider mites are known to be associated with citrus fruit. AQIS inspectors have
intercepted Tetranychid mites on citrus imported into Australia from various countries
(PDI, 2003).

Probability of distribution

The likelihood that CRM will be distributed to the endangered area as a result of the

processing, sale or disposal of sweet oranges from Italy: Low.

« Adults or nymphs may remain on the surface of the fruit during distribution via
wholesale or retail trade.

. The commodity may be distributed throughout Western Australia for retail sale, as the
intended use of the commodity is human consumption. Waste material would be
generated.

« CRM has the ability to ‘balloon” from plant to plant on silken threads (Lawson et al.,
1996).

« Itis unlikely that CRM will disperse from fruit residues to a host plant, as there is little
wind in indoor environments or close to ground situations to assist its dispersal by
‘ballooning’.

Probability of entry (importation x distribution)

The likelihood that CRM will enter Western Australia as a result of trade in sweet oranges

from Italy and be distributed in a viable state to the endangered area: Low.

« The overall probability of entry is determined by combining the probabilities of
importation and distribution using the matrix of ‘rules’ for combining descriptive
likelihoods (Table 3).

Probability of establishment
The likelihood that CRM will establish based on a comparative assessment of factors in

the source and destination areas considered pertinent to the ability of the pest to survive
and propagate: Moderate.

« CRM has a wide host range including citrus, apple, pear, peach, plum, carambola,
papaya, loquat and grapevines (Bolland et al., 1998). Hosts of CRM are widespread in
Western Australia.

« CRM is already established in Sydney and Gosford in New South Wales (Smith et al.,
1997a). Similar environments occur in Western Australia that would be suitable for
establishment of this mite.

« Adult females lay 17 to 37 eggs on foliage or fruit that hatch into the larval stage after
one week. Development time from egg to adult varies with temperature and humidity,
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with a mean development time of 10 days at 26°C and 70% relative humidity (Jeppson
etal., 1975).

. CRM has a short generation time. Depending on the region, 16 generations may occur
within one year, with the majority of these (10-11) occurring in spring/summer
(Jeppson et al., 1975).

. Existing control programs (IPM, application of petroleum spray oil) may control CRM.

Probability of spread

The likelihood that CRM will spread based on a comparative assessment of those factors
in the source and destination areas considered pertinent to the expansion of the
geographical distribution of the pest: Moderate.

« CRM has a restricted distribution in Australia and there are similar environments in
Western Australia that would be suitable for its spread.

« The commercial fruit crop hosts of CRM are grown in the southwestern part of
Western Australia and there are natural barriers present between some districts. It
would be difficult for the mites to disperse from one district to another by natural
spread.

. CRM is more likely to disperse in association with host material. Interstate quarantine
controls are in-place on the movement of nursery stock. However, these controls would
have no effect on the spread of CRM on nursery stock within Western Australia.

. Spider mites do not have wings, and are therefore limited in their ability to disperse.
Mites travel short distances by crawling, but depend on wind for long distance
dispersal (Jeppson et al., 1975).

« Dispersal of these mites within and between orchards, if in close proximity, is typical
of Tetranychidae in that the species utilises strands of webbing to ‘balloon’ with the
prevailing wind (Lawson et al., 1996). Adults may disperse accidentally i.e. via farm
machinery (Helle & Sabelis, 1985).

« The relevance of natural enemies of CRM in Western Australia is not known.

Probability of entry, of establishment and of spread

The overall likelihood that CRM will enter Western Australia as a result of trade in sweet

oranges from lItaly, be distributed in a viable state to suitable hosts, establish in that area

and subsequently spread within Western Australia: Low.

. The probability of entry, establishment or spread is determined by combining the
probabilities of entry, of establishment and of spread using the matrix of ‘rules’ for
combining descriptive likelihoods (Table 3).

Consequences
Consequences (direct and indirect) of CRM: Low

Criterion Estimate

Direct consequences

Plant life or health C— CRM is capable of causing direct harm to a wide range of hosts. This
includes damage in the form of chlorosis and premature leaf drop (Hall & Simms,
2003). Spider mites feed primarily on mature leaves, removing cellular contents,
causing cell destruction and reducing photosynthesis (Childers et al., 2004).

Any other aspects of the | A— There are no known direct consequences of CRM on the natural or urban
environment environment but their introduction into a new environment may lead to
competition for resources with native species.
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Criterion Estimate

Indirect consequences

Eradication, control, etc. B — Additional programs to minimise the impact of CRM on host plants may be
necessary. An appropriate miticide or biological control would be required if this
pest reached high levels of infestation. CRM is present in NSW on the central
coast but is not a serious pest due to effective biocontrol strategies (Smith et al.,
1997a). If CRM became established in Western Australia, the implementation of
these strategies would require significant resources at the local level.

Domestic trade A — The presence of CRM in the commercial citrus production areas of Western
Australia is estimated to have consequences that are unlikely to be discernible at
the regional level and of minor significance at the local level. It is doubtful that
there would be any resulting interstate trade restrictions on host plants and plant
material as CRM is present in other states.

International trade C — The presence of CRM in commercial production areas of a wide range of
commodities may have a significant effect at the district level due to any
limitations to access to overseas markets where these pests are absent.
Environment A — Pesticides required to control CRM are estimated to have consequences
that are unlikely to be discernible at the regional level and of minor significance
at the local level.

Note:  Refer to Table 4 (The assessment of local, district, regional and national consequences) and text
under the ‘Method for assessing consequences’ section for details on the method used for
consequence assessment.

Unrestricted risk estimate
The unrestricted risk estimate for CRM, determined by combining the overall “probability

of entry, of establishment and of spread’ with the ‘consequences’ using the risk estimation
matrix (Table 5): Very low.

42213 Yellow mite

Mites in the family Tydeidae are cosmopolitan and found in diverse habitats, including
trees, shrubs, mosses and lichens (Krantz, 1978). Tydeid mites are primarily considered to
be fungivores or predators but some species are known to feed on plants (Jeppson et al.,
1975).

The tydeid mite examined in this extension of existing policy is:
« Lorryia formosa Cooreman [Acari: Tydeidae] — yellow mite

Introduction and spread probability

Probability of importation

The likelihood that yellow mite will arrive in Australia with the importation of sweet

oranges from Italy: High.

« Yellow mite is reported from citrus production areas in Italy (Vacante & Gerson,
1987).

« Yellow mite primarily feeds on foliage (Vacante & Nucifora, 1986). However, if
populations are high it may occur on fruit (Jeppson et al., 1975).

. Eggs are laid under the sepals and fruit peduncles (Jeppson et al., 1975) and the young
mites stay there after hatching as they are protected as they feed and injure the young
fruit tissues (Jeppson et al., 1975). This injury results in a ring of dead brown tissue,
which enlarges as the fruit grows (Jeppson et al., 1975).
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. Standard post-harvest practices for export of sweet oranges will minimise the
occurrence of yellow mites on the fruit but yellow mites beneath the calyx would
remain with the fruit.

« Fruit with rind damage may be detected during pre-export inspections. However,
yellow mites beneath the calyx may not be detected during pre-export inspections.

. Tydeid mites can survive packinghouse procedures. AQIS inspectors have intercepted
tydeid mites on citrus (PDI, 2003).

Probability of distribution

The likelihood that the yellow mite will be distributed to the endangered area as a result of

the processing, sale or disposal of sweet oranges from Italy: Low.

« Adults or nymphs may remain on the surface of the fruit during distribution via
wholesale or retail trade.

« The commodity may be distributed throughout Australia for retail sale, as the intended
use of the commodity is human consumption. Waste material would be generated.

. Transfer of the yellow mite from discarded fruit waste to a suitable host is a significant
limiting factor in its distribution. Unassisted movement of the immature and mature
stages occurs within the canopy of host plants (Jeppson et al., 1975).

. Because all stages of the yellow mite survive in the environment for some time and
because it has a wide host range, it may transfer to a susceptible host.

Probability of entry (importation x distribution)

The likelihood that the yellow mite will enter Australia as a result of trade in sweet

oranges from Italy and be distributed in a viable state to the endangered area: Low.

. The overall probability of entry is determined by combining the probabilities of
importation and distribution using the matrix of ‘rules’ for combining descriptive
likelihoods (Table 3).

Probability of establishment

The likelihood that the yellow mite will establish based on a comparative assessment of

factors in the source and destination areas considered pertinent to the ability of the pest to

survive and propagate: High.

« Yellow mite has a wide host range including avocado (Jeppson et al., 1975) and citrus
(Aguilar & Childers, 2000). These hosts are wide spread in Australia.

. Yellow mite has been reported from Argentina, Brazil, Chile, Portugal, Spain, Uruguay
and Florida in the USA (Jeppson et al., 1975; Aguilar & Childers, 2000). There are
similar environments to these areas in Australia that would be suitable for its
establishment.

. Mediterranean type climates in parts of Australia would favour the establishment of the
yellow mite, given its wide distribution in areas with Mediterranean type climates
(Aguilar & Childers, 2000). Tydeid mite populations can build up to high levels during
hot, dry summers (Tomkins et al., 2000).

« Abundance of host plants would favour the development of high population densities
of the yellow mite in Mediterranean type climatic zones in Australia.

. Existing control programs may be effective. Lorryia formosa is susceptible to sulphur
sprays and dusts or to the specific acaricides used to control tetranychid mites (Jeppson
etal., 1975).
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Probability of spread

The likelihood that the yellow mite will spread based on a comparative assessment of

those factors in the source and destination areas considered pertinent to the expansion of

the geographical distribution of the pest: Moderate.

« Movement of commodities would help the dispersal of the yellow mite because it
could potentially be on fruit.

« Physical barriers may prevent long-range spread of the yellow mite. However, if the
yellow mite was to be introduced to production areas, physical barriers are unlikely to
be a limiting factor in its spread.

« The wide host range of the yellow mite and the occurrence of other host plants between
commercial fruit orchards in Australia would aid the spread of this mite.

. Natural predators may be able to attack the yellow mite but there is no evidence that
they would have an effect on its spread.

Probability of entry, of establishment and of spread

The overall likelihood that the yellow mite will enter Australia as a result of trade in sweet

oranges from lItaly, be distributed in a viable state to suitable hosts, establish in the area

and subsequently spread within Australia: Low.

« The probability of entry, establishment or spread is determined by combining the
probabilities of entry, of establishment and of spread using the matrix of ‘rules’ for
combining descriptive likelihoods (Table 3).

Consequences
Consequences (direct and indirect) of the yellow mite: Low.

Criterion Estimate

Direct consequences

Plant life or health C — The yellow mite occurs on a variety of crops throughout the world and has
been reported to cause injury to citrus fruit (Jeppson et al., 1975).

Any other aspects of the | A— There are no known direct consequences of the yellow mite on the natural
environment or urban environment but its introduction into a new environment may lead to
competition for resources with native species.

Indirect consequences

Eradication, control, etc. B — Existing control programs may be effective as the yellow mite is susceptible
to sulphur sprays and dusts and to the specific acaricides used to control
tetranychid mites (Jeppson et al., 1975).

Domestic trade C — The presence of the yellow mite in commercial production areas may have
a highly significant effect at the local level due to any resulting interstate trade
restrictions on a wide range of commodities.

International trade A — The presence of the yellow mite in the commercial production areas of a
range of commodities (citrus, avocados) is unlikely to be discernable at the
district level as there are no known limitations for access to overseas markets
where this pest is absent.

Environment A — Additional pesticide applications or other control activities may be required
to control this pest on susceptible crops but any impact on the environment is
unlikely to be discernible at the local level.

Note:  Refer to Table 4 (The assessment of local, district, regional and national consequences and text
under the ‘Method for assessing consequences’ section for details on the method used for
consequence assessment.
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Unrestricted risk estimate

The unrestricted risk estimate for the yellow mite, determined by combining the overall
‘probability of entry, of establishment and of spread’ with the ‘consequences’ using the
risk estimation matrix (Table 5): Very low.

42214 Mediterranean fruit fly

Mediterranean fruit fly (Medfly) is one of the world’s most destructive fruit pests. Because
of its wide distribution around the world, its ability to tolerate colder climates and its wide
range of hosts, it is ranked one of the most economically important fruit fly species
(Thomas et al., 2001; White & Elson-Harris, 1994). Medfly is widely distributed in
Europe, Africa and South America. It is present in the State of Western Australia but is
absent and subject to official control to prevent its entry into other Australian States and
Territories.

The fruit fly examined in this extension of existing policy is:
. Ceratitis capitata (Wiedemann) [Diptera: Tephritidae] — Mediterranean fruit fly.

Introduction and spread probability
Probability of importation

The likelihood that Medfly will arrive in Australia with the importation of sweet oranges

from Italy: High.

« Medfly has been reported in Italy (EPPO, 2002). Medfly is known to infest and
damage a wide range of fruit crops. In Mediterranean countries, it is particularly
damaging on citrus and peaches.

« Medfly is known to be associated with the citrus fruit pathway. Eggs are laid under the
skin of fruit (Christenson & Foote, 1960). Larvae feed and develop within the fruit
until ready to pupate in the soil (Knapp, 1998).

« Medfly larvae are internal feeders and may not be readily detected by on-arrival
inspection (Fimmiani, 1989).

. The potential for infested fruit to decay (Cayol et al., 1994) increases the likelihood of
detection of infested fruit during inspection. However, the presence of only eggs in the
fruit reduces the likelihood of detection during inspection.

Probability of distribution

The likelihood that Medfly will be distributed to the endangered area as a result of the

processing, sale or disposal of sweet oranges from Italy: Moderate.

« The commodity may be distributed throughout Australia for retail sale, as the intended
use of the commodity is human consumption. Waste material would be generated.

. Eggs may develop into larvae within fruit throughout the distribution chain.
Wholesalers, retailers or consumers could discard spoiled fruit containing eggs or
larvae.

« In order for this species to transfer to a host, the larvae must develop within the
discarded sweet orange fruit, pupate, emerge, mate and then find a suitable host with
mature fruit in which to lay eggs.

Probability of entry (importation x distribution)

The likelihood that Medfly will enter the PRA area as a result of trade in sweet oranges
from Italy and be distributed in a viable state to the endangered area: Moderate.
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. The overall probability of entry is determined by combining the probabilities of
importation and distribution using the matrix of ‘rules’ for combining descriptive
likelihoods (Table 3).

Probability of establishment

The likelihood that Medfly will establish based on a comparative assessment of factors in
the source and destination areas considered pertinent to the ability of the pest to survive
and propagate: High.

. Medfly is polyphagous, feeding on the fruit of many plants such as citrus, peach, pear,
apple, apricot, fig, plum, Kiwifruit, quince, grape, sweet cherry, pomegranate and
strawberry. Host preferences vary from region to region depending on what fruits are
available (White & Elson-Harris, 1994).

« Hosts are widely distributed throughout Australia, both in commercial orchard districts
and suburban areas.

. Mediterranean type climates that favour the establishment of Medfly occur in various
parts of Australia.

« Medfly is already established in areas of Western Australia. The largest populations
occur in the Perth metropolitan area and in towns in the south west of the State
(Woods, 1997).

« All other States of Australia are free of Medfly. Small, isolated outbreaks have
occurred in the city of Adelaide in South Australia and the Northern Territory due to
the illegal movement of infested fruit by humans. These incursions were quickly
detected by the extensive fruit fly surveillance network in Australia and contained and
rapidly eradicated through the use of established containment and eradication
procedures (Meats et al., 2003).

« Development of Medfly is principally dependent on temperature. The optimum
temperature for development is 32°C, which enables completion of a generation within
2 weeks. The number of generations per year depends on temperature, ranging from 4-
5 to 12-13 in tropical and subtropical regions (Fletcher, 1989). In southern Italy, 6 to 7
generations per year have been reported (HYPP, 2004b).

. Females lay 3 to 7 eggs in clusters, about 2 to 5 mm deep inside the fruit. Under
optimum conditions, the female may lay 500 to 600 eggs during her life (HYPP,
2004b). Multiple ovipositions by different females can occur, result in many larvae
developing in the same fruit (Thomas et al., 2001). During warm weather, eggs hatch
in 1.5 — 3 days. Larvae feed and develop within the fruit until ready to pupate in the
soil (Thomas et al., 2001).

. Females will not lay eggs when temperatures drop below 16°C except when exposed to
sunlight for several days. Development in egg, larval and pupal stages stop at 10°C
(Thomas et al., 2001).

« Medfly can survive the winter in both adult and immature stages (De Lima, 1998).
Pupae carry the species through unfavourable conditions. In southern Italy, a small
number of adults may survive on late-season orange trees (HYPP, 2004b). In Australia,
adults may over-winter in host trees (Smith et al., 1997a).

Probability of spread

The likelihood that Medfly will spread based on a comparative assessment of those factors
in the source and destination areas considered pertinent to the expansion of the
geographical distribution of the pest: Moderate.
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« Medfly has a wide host range (Thomas et al., 2001) and a wide tolerance to
environmental conditions and without appropriate controls may spread within
Australia.

« Medfly is under official control in Australia to prevent its spread from Western
Australia into other States (De Lima et al., 1993).

« There are restrictions in place in Australia on the movement of fruit to prevent the
spread of fruit flies, including Medfly.

« Movement of infested fruit can spread Medfly to previously uninfested areas (Thomas
et al., 2001; Meats et al., 2003). Occasional, isolated, small outbreaks occur in the city
of Adelaide in South Australia and in the Northern Territory due to the illegal
movement of infested fruit by humans.

. Established detection (including a national fruit fly trap surveillance network),
containment and eradication procedures in place in Australia for Medfly have been
used previously to control its spread when outbreaks occur (Meats et al., 2003).

Probability of entry, of establishment and of spread

The overall likelihood that Medfly will enter Australia as a result of trade in sweet oranges

from Italy, be distributed in a viable state to suitable hosts, establish in that area and

subsequently spread within Australia: Low.

« The probability of entry, establishment or spread is determined by combining the
probabilities of entry, of establishment and of spread using the matrix of ‘rules’ for
combining descriptive likelihoods (Table 3).

Consequences
Consequences (direct and indirect) of the Medfly: High.

Criterion Estimate

Direct consequences

Plant life or health D — Medfly is polyphagous and the most serious fruit fly pest in Mediterranean
environments (Christenson & Foote, 1960). It is capable of causing significant
reductions in the production of marketable fruit.

Any other aspects of the | B — Fruit flies introduced into a new environment will compete for resources
environment with the native species. There may be significant consequences of these pests
for native plants at a local level, which would be unlikely to be discernible at a
national level.

Indirect consequences

Eradication, control, etc. E — Programs to control/eradicate this pest from areas in Australia would be
costly. For example, the cost of eradication of Medfly is estimated at AU$70m for
Western Australia and US$20m for Florida. In 1995, the papaya fruit fly
eradication program, using male annihilation and protein bait sprays, cost AU$
34 million (QDPI, 2003). The potential economic risk associated with Medfly is
considerable, with an endemic infestation in California estimated to cost in
excess US$ 1 billion per annum (Siebert, 1994). Over US$ 350 million has
already been spent to prevent Medfly becoming established in California
(Metcalf, 1995). Increases in the existing monitoring programs would also be

costly.

Domestic trade D — The presence of fruit flies in commercial production areas has a significant
effect at the regional level due to interstate trade restrictions on a wide range of
commodities.

International trade D — The major risk for Australia arises from the imposition of additional

phytosanitary restrictions on fruit exports should Medfly become established,
even temporarily, in areas currently free of this pest. When the papaya fruit fly
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Criterion Estimate

outbreak occurred in northern Queensland, Australia experienced trade
restrictions that affected the whole country.

Environment A — Although additional pesticide applications or other control activities would
be required to control these pests on susceptible crops, any impact on the
environment is unlikely to be discernible.

Note:  Refer to Table 4 (The assessment of local, district, regional and national consequences) and text
under the ‘Method for assessing consequences’ section for details on the method used for
consequence assessment.

Unrestricted risk estimate

The unrestricted risk estimate for the Medfly, determined by combining the overall
‘probability of entry, of establishment, and of spread’ with the ‘consequences’ using the
risk estimation matrix (Table 5): Moderate.

42215 Citrophilus mealybug

Mealybugs injure plants by extracting sap and produce honeydew that serves as a substrate
for the development of sooty moulds. Sooty moulds on leaves interfere with
photosynthesis (Walker & Aitken, 1985) and may lower fruit quality (Soto et al., 2002).
Mealybugs generally prefer warm, humid, sheltered sites away from adverse
environmental conditions and natural enemies. Many mealybug species pose particularly
serious problems to agriculture when introduced into new areas of the world without their
specific natural enemies (Miller et al., 2002).

The mealybug species examined in this extension of existing policy is:
« *Pseudococcus calceolariae Maskell [Hemiptera: Pseudococcidae] — citrophilus
mealybug.

* WA only - this species is a quarantine pest for the State of Western Australia due to its
absence from the State.

Introduction and spread probability

Probability of importation

The likelihood that citrophilus mealybug will arrive in Western Australia with the

importation of sweet oranges from Italy: High.

« Citrophilus mealybug has been reported on citrus in Italy (AAN, 1998).

« Mealybugs usually live around the calyx of the fruit from flowering onwards. They
generally remain anchored to the host. Therefore, they may be difficult to detect on
fruit during sorting, especially at low population levels (Taverner & Bailey, 1995).

. Routine packinghouse procedures (washing, waxing and grading) may not remove all
mealybugs from around the calyx. This is particularly true of adult females and/or
nymphs that have found protective spaces around the calyx or are protected by waxy
cocoons.

« Mealybugs can survive packinghouse procedures. AQIS inspectors have intercepted
mealybugs on citrus imported from California into Australia (PDI, 2003).

Probability of distribution

The likelihood that citrophilus mealybug will be distributed to the endangered area as a
result of the processing, sale or disposal of sweet oranges from Italy: Moderate.
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« Adults or immature forms may remain on the surface of the fruit during distribution via
wholesale or retail trade.

. The commodity may be distributed throughout Western Australia for retail sale, as the
intended use of the commodity is human consumption. Waste material would be
generated.

. Mealybugs are likely to survive storage and transportation. For example Pseudococcus
affinis can survive up to 42 days storage at 0°C (Hoy & Whiting, 1997).

. Citrophilus mealybug may enter the environment as adults discarded with fruit or as
juveniles blown by wind or carried by other vectors.

« Adult females are wingless and would need to be carried onto hosts by vectors such as
humans or insects. Adult females can only crawl a few metres, restricting their ability
to move from discarded fruit waste to a suitable host.

« Adult males are winged, capable of short flights and are short lived. Male dispersal by
crawling or flight is strongly affected by the location of females and their production of
sex pheromones.

. Because all stages of mealybugs may survive in the environment for some time and
because they are polyphagous, they could be transferred to a susceptible host.

Probability of entry (importation x distribution)

The likelihood that citrophilus mealybug will enter Western Australia as a result of trade in
sweet citrus from Italy and be distributed in a viable state to the endangered area:
Moderate.

. The overall probability of entry is determined by combining the probabilities of
importation and distribution using the matrix of ‘rules’ for combining descriptive
likelihoods (Table 3).

Probability of establishment

The likelihood that citrophilus mealybug will establish based on a comparative assessment
of factors in the source and destination areas considered pertinent to the ability of the pest
to survive and propagate: High.

. Citrophilus mealybug is endemic to eastern Australia and is also reported in the USA,
South America, New Zealand, South Africa and Europe (Smith et al., 1997a).

. Citrophilus mealybug is a highly polyphagous species that has been recorded on 40
plant families (Ben-Dov, 1994) and these hosts are widespread in Western Australia.

« Mealybug development is temperature dependent. There is a minimum threshold
temperature for each species of mealybug, below which development either ceases or
is slowed significantly. There is also a maximum threshold temperature, beyond which
development is slowed significantly or ceases all together. If temperatures remain
elevated for prolonged periods, mortality increases significantly.

« Mild to warm conditions are most favourable with temperatures of about 25°C and a
high relative humidity being optimum for mealybug development.

« Mealybugs have high reproductive capabilities with multiple generations possible per
year (Smith et al., 1997a). Mature females commonly move to a protected site to lay
eggs over a period of up to 2 weeks. Females lay approximately 500 eggs and these
hatch within a few days. Females cease feeding before egg laying and die at the end of
egg laying.

« Modelling studies in Western Australia suggest that certain regions within Western
Australia are suitable for the establishment of this pest.
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« Control strategies are already in place as Western Australia has several economically
important mealybug species. These existing control strategies would minimise the
impact of the citrophilus mealybug within Western Australia. Biological control agents
are available that provide control of citrophilus mealybug.

Probability of spread

The likelihood that the citrophilus mealybug will spread based on a comparative
assessment of those factors in the source and destination areas considered pertinent to the
expansion of the geographical distribution of the pest: High.

« The main long-range dispersal mechanism for Citrophilus mealybug is through the
movement of nymphs and adults on infested host material, such as fruit and nursery
stock.

« Although quarantine controls are in place on the movement of nursery stock into
Western Australia, these controls would have no effect on the spread of citrophilus
mealybug within Western Australia.

. Citrophilus mealybug is a highly polyphagous species that has been recorded on 40
plant families (Ben-Dov, 1994) and these hosts are widespread in Western Australia.

« Commercial fruit crop hosts of citrophilus mealybug are grown in southwestern
Western Australia and there are natural barriers between some districts. It would be
difficult for the mealybugs to disperse from one district to another by natural means.

. Female mealybugs do not have wings and are therefore limited in their ability to
disperse. However, the spread of this pest would be aided if other host plants occurred
between the commercial fruit orchards in different districts of Western Australia.

. Short-range dispersal of juveniles could occur through the movement of crawlers in
wind currents or as contaminants on biological or mechanical vectors (Williams,
1996).

« Adult males are winged, capable of short flights and are short lived. Male dispersal by
crawling or flight is strongly affected by the location of females and their production of
sex pheromones.

« Natural enemies of the citrophilus mealybug, such as Cryptolaemus montrouzieri and
the parasitoids Tetracnemus pretisous and Coccophagus gurneyi, are used to control
this pest in Australia and other countries. However, only Cryptolaemus montrouzieri is
known to be present in Western Australia.

Probability of entry, of establishment and of spread

The overall likelihood that the citrophilus mealybug will enter Western Australia as a

result of trade in sweet oranges from Italy, be distributed in a viable state to suitable hosts,

establish in that area and subsequently spread within Western Australia: Moderate.

. The probability of entry, establishment or spread is determined by combining the
probabilities of entry, of establishment and of spread using the matrix of ‘rules’ for
combining descriptive likelihoods (Table 3).

Consequences
Consequences (direct and indirect) of the citrophilus mealybug: Low.

Criterion Estimate

Direct consequences

Plant life or health C — Citrophilus mealybug is capable of causing direct harm to a wide range of
hosts (Hely et al., 1982). Fruit quality can be reduced by the presence of sooty
mould. The citrophilus mealybug is highly polyphagous and host plants are
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Criterion Estimate

common in Western Australia.

Any other aspects of the | A— There are no known direct consequences of citrophilus mealybug on the
environment natural or built environment but its introduction into a new environment may lead
to competition for resources with native species.

Indirect consequences

Eradication, control, etc. B — Control strategies are already in place as Western Australia has several
economically important mealybug species. These existing control strategies
would minimise the impact of the citrophilus mealybug within Western Australia.

Domestic trade A — The presence of citrophilus mealybug in the commercial citrus production
areas of Western Australia is estimated to have consequences that are unlikely
to be discernible at the regional level and of minor significance at the local level.
It is doubtful that there would be any resulting interstate trade restrictions on host
plants and plant material as these mealybugs are present in other States.

International trade A — The presence of citrophilus mealybug in the commercial citrus production
areas in Western Australia would not have a significant effect, as the mealybug
is widespread in areas other than Western Australia.

Environment A — Additional pesticide applications or other control activities may be required
to control these pests on susceptible crops but any impact on the environment is
unlikely to be discernible at the local level.

Note:  Refer to Table 4 (The assessment of local, district, regional and national consequences) and text
under the ‘Method for assessing consequences’ section for details on the method used for
consequence assessment.

Unrestricted risk estimate

The unrestricted risk estimate for citrophilus mealybug, determined by combining the
overall “probability of entry, of establishment and of spread’ with the ‘consequences’ using
the risk estimation matrix (Table 5): Low.

42216 Scales

Scale insects are primarily sedentary, small and often inconspicuous and have been spread
widely on plants and plant products. Scales are present in most citrus production areas of
the world. A wax-based covering protects armoured scales.

The scales examined in this extension of existing policy are:

« *Chrysomphalus dictyospermi (Morgan) [Hemiptera: Diaspididae] — palm scale
*Lepidosaphes gloverii (Packard) Hemiptera: Diaspididae] — Glover’s scale

. *Parlatoria pergandii Comstock [Hemiptera: Diaspididae] — chaff scale

. Parlatoria ziziphi (Lucas) [Hemiptera: Diaspididae] — black parlatoria scale

« Unaspis yanonensis (Kuwana) [Hemiptera: Diaspididae] — arrowhead scale

* WA only — this species is a quarantine pest for the State of Western Australia due to its
absence from the State.

Introduction and spread probability
Probability of importation

The likelihood that scales will arrive in the PRA area with the importation of sweet
oranges from lItaly: High.

« These scales have been reported as being present on citrus in Italy (AAN, 1998).
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« These scales feed on fruit (Timmer & Duncan, 1999), and it is likely that fruit sent to
be packed for export will be infested by some of these scales as field control practices
may not give complete control (Taverner & Bailey, 1995).

. Parlatoria ziziphi feeds almost exclusively on citrus. High numbers of this pest may
occur on fruit (Fasulo & Brooks, 2001).

. Parlatoria pergandii feeds on fruit tissue, which sometimes leads to fruit abscission
(Davies & Albrigo, 1994).

« Unaspis yanonensis feeds almost exclusively on citrus (Ohkubo, 1980) and is more
severe on fruit and leaves resulting in delayed colour development (Davies & Albrigo,
1994).

« Scales are difficult to remove from fruit during cleaning due to their protective covers.
Parlatoria ziziphi can be firmly attached to the fruit and may not be removed during
packinghouse procedures.

« Routine washing procedures (washing, waxing and grading) may not remove all scales
from the fruit surface. Armoured scales are unlikely to be killed by the washing
solution, as the physical properties of their protective covers provide an effective
barrier against contact toxicants (Foldi, 1990).

. Scales are known to be associated with citrus fruit and have been intercepted by AQIS
inspectors on citrus imported from California into Australia (PDI, 2003).

Probability of distribution

The likelihood that scales will be distributed to the endangered area as a result of the

processing, sale or disposal of sweet orange from Italy: Low.

« Adults or immature forms may remain on the surface of the fruit during distribution via
wholesale or retail trade.

« Adults or immature forms are likely to survive storage and transport and be associated
with infested waste.

« The commodity may be distributed throughout the PRA area for retail sale, as the
intended use of the commodity is human consumption. Waste material would be
generated.

« The natural dispersal mechanism that allows for the movement of scale species from
discarded fruit waste to a suitable host is a significant limiting factor in their
distribution. Scales are only active during the first instar (or crawler) stage and only
travel short distances to a new plant. First instars (crawlers) would have to be present
for the scale to move from waste material to a host plant.

Probability of entry (importation x distribution)

The likelihood that scales will enter the PRA area as a result of trade in sweet oranges

from Italy and be distributed in a viable state to the endangered area: Low.

. The overall probability of entry is determined by combining the probabilities of
importation and distribution using the matrix of ‘rules’ for combining descriptive
likelihoods (Table 3).

Probability of establishment

The likelihood that scales will establish based on a comparative assessment of factors in
the source and destination areas considered pertinent to the ability of the pest to survive
and propagate: High.
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Some of these scales are polyphagous (Chrysomphalus dictyospermi, Lepidosaphes
gloverii and Parlatoria pergandii) and have shown the ability to adapt to new hosts
and environments (McClure, 1983; Schvester, 1985; Hanks & Denno, 1994).

Although the precise climate tolerance of scales is unknown, they are considered to be
tropical or subtropical pests, and are therefore less likely to establish in either cool or
hot and dry climates.

A range of plants commonly found in the PRA area can act as hosts for these species,
including Citrus spp., Severinia buxifolia, Murraya paniculata, Cocos nucifera,
Mangifera indica and Nipa spp.

Scales have a high reproductive rate with an average three to seven generations per
year has been reported. The generation time is much longer during colder weather
(Fasulo & Brooks, 2001).

Parlatoria ziziphi is reported to have 2-4 generations per year with females producing
approximately 30 eggs (Sweilem et al., 1984).

Unaspis yanonensis is reported to have three generations per year (Nohara, 1962) with
females producing 40 — 165 eggs (Huang et al., 1983). It overwinters in the second
instar or pupal stage in males and in the second instar or adult stage in females (Huang
etal., 1983).

Parlatoria ziziphi has established and been eradicated in the Northern Territory. Some
scale species (Chrysomphalus dictyospermi, Lepidosaphes gloverii and Parlatoria
pergandii) are already established in parts of Australia, indicating that suitable
environments for their establishment are available in the PRA area.

Existing control programs may be effective for some hosts (e.g. broad spectrum
pesticide applications) but not necessarily all hosts.

Probability of spread

The likelihood that scales will spread based on a comparative assessment of those factors
in the area source and destination areas considered pertinent to the expansion of the
geographical distribution of the pest: Moderate.

Adults and nymphs may be moved within and between orchards or other commercial
production sites with the movement of equipment, personnel and infested plant
material (Dreistadt et al., 1994).

Spread by active movement and wind-accomplished dispersal is by first-instar
crawlers. Birds, insects and other animals may act as vectors (Beardsley & Gonzalez,
1975). Subsequent instars are sessile.

The commercial fruit crop hosts of the scales are located in many parts of Australia.
Natural barriers such as arid areas, climatic differentials and long distances exist
between these areas. The long distances between commercial host crops in Australia
would make it difficult for the scales to disperse by natural spread.

Some scale species (Chrysomphalus dictyospermi, Lepidosaphes gloverii and
Parlatoria pergandii) are already recorded in Australia (AICN, 2004) but are absent
from Western Australia. There are similar environments in Western Australia that
would be suitable for their spread.
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. Australia has a wide climate range and many areas are suitable for the establishment
and spread of scales. Low humidity and high temperatures limit the spread of
Parlatoria spp. (Gerson, 1980).

« Adult males are short-lived, winged and capable of weak flight. They lack functional
mouthparts and cannot feed. Longevity of this stage generally is limited to a few hours
(Beardsley & Gonzalez, 1975).

. Short-range dispersal can occur though the movement of first instar crawlers in wind
currents or by biological or mechanical vectors (Willard, 1974).

. Several natural enemies that attack scales occur in the PRA area.

Probability of entry, of establishment and of spread

The overall likelihood that scales will enter the PRA area as a result of trade in sweet
oranges from Italy, be distributed in a viable state to suitable hosts, establish in that area
and subsequently spread within the PRA area: Low.

« The probability of entry, establishment or spread is determined by combining the
probabilities of entry, of establishment and of spread using the matrix of ‘rules’ for
combining descriptive likelihoods (Table 3).

Consequences
Consequences (direct and indirect) of scales: Low.

Criterion Estimate

Direct consequences

Plant life or health C — Scales can cause direct harm to a wide range of plant hosts (Williams &
Watson, 1988). Damage to fruit produces green spots and such fruit is
downgraded for the fresh market (Beardsley & Gonzalez, 1975; Brooks & Knapp,
1983). These scales are highly polyphagous and host plants are widely
distributed in Australia.

Any other aspects of the | A— Scales introduced into a new environment will compete for resources with
environment the native species. They are estimated to have consequences that are unlikely to
be discernible at the national level and of minor significance at the local level.

Indirect consequences

Eradication, control, etc. C — Additional programs to minimise the impact of these pests on host plants
may be necessary. Existing control programs may be effective for some hosts
but not all hosts.

Domestic trade B — The presence of these scales in commercial production areas may have an
effect due to any resulting interstate trade restricted on a wide range of
commodities.

International trade B — The presence of these pests in commercial production areas of a range of

commaodities may have an effect due to possible limitations to access to
overseas markets where these pests are absent.

Environment A — Although additional applications or other control activities would be required
to control scales on susceptible crops, any indirect effect on the environment is
unlikely to be discernible.

Note:  Refer to Table 4 (The assessment of local, district, regional and national consequences) and text
under the ‘Method for assessing consequences’ section for details on the method used for
consequence assessment.

Page 47



Final Report — Extension of Existing Policy for Sweet Oranges from ltaly

Unrestricted risk estimate

The unrestricted risk estimate for scales, determined by combining the overall ‘probability
of entry, of establishment and of spread’ with the ‘consequences’ using the risk estimation
matrix (Table 5): Very low.

42217 Whiteflies

Whiteflies in sufficient numbers can lead to sooty mould development. Sooty moulds on
leaves interfere with photosynthesis (Walker & Aitken, 1985) and may lower fruit quality
(Soto et al., 2002).

The whiteflies examined in this extension of existing policy are:
« Aleurothrixus floccosus (Maskell) [Hemiptera: Aleyrodidae] — woolly whitefly
. Parabemisia myricae (Kuwana) [Hemiptera: Aleyrodidae] — bayberry whitefly

Introduction and spread probability

Probability of importation

The likelihood that whiteflies will arrive in Australia with the importation of sweet oranges

from Italy: High.

. These whitefly species have been reported on citrus in Italy (AAN, 1998).

. Whiteflies are generally foliage feeders and deposit their eggs into the underside of
mature leaves (Salinas et al., 1996).

. Eggs are rarely deposited on the fruit (Vulic & Beltran, 1977; Uygun et al., 1990).

« Adults fly in the morning and evening, redistributing themselves within the crop and
locating leaves suitable for feeding and oviposition (Meyerdirk & Moreno, 1984).

. Honeydew produced by whiteflies on fruit may result in the development of sooty
moulds (Salinas et al., 1996; Uygun et al., 1990). Fruit in this condition is likely to be
detected during pre-export inspections.

. Post-harvest grading, washing and packing procedures are likely to remove many of
these pests from the fruit.

« Whiteflies are known to be associated with citrus fruit and have been intercepted by
AQIS inspectors on citrus imported from California into Australia (PDI, 2003).

Probability of distribution

The likelihood that whiteflies will be distributed to the endangered area as a result of the

processing, sale or disposal of sweet oranges from Italy: Low.

. Immature forms (eggs, crawlers, sessile instars) may remain on the surface of the fruit
during distribution via wholesale or retail trade.

« The commodity may be distributed throughout Australia for retail sale, as the intended
use of the commodity is human consumption. Waste material would be generated.

. Nymphs are active only during the first instar stage, becoming sedentary for the
remaining nymphal instars (van Lenteren & Noldus, 1990).

« The natural dispersal mechanism that would allow the movement of whiteflies from
discarded fruit waste to a suitable host could be a significant limiting factor in their
distribution. Whiteflies are weak flyers and have a limited ability to direct their flight
(Byrne et al., 1990).
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Probability of entry (importation x distribution)

The likelihood that whiteflies will enter Australia as a result of trade in sweet oranges from
Italy and be distributed in a viable state to the endangered area: Low.

« The overall probability of entry is determined by combining the probabilities of
importation and distribution using the matrix of ‘rules’ for combining descriptive
likelihoods (Table 3).

Probability of establishment

The likelihood that whiteflies will establish based on a comparative assessment of factors
in the source and destination areas considered pertinent to the ability of the pest to survive
and propagate: High.

. These whitefly species are highly polyphagous and have shown the ability to adapt to
new environments (Mound & Halsey, 1978; Uygun et al., 1990). A range of plants
commonly found in Australia can act as hosts for these species (e.g. Citrus spp.,
Persea spp., Prunus spp. and Vitis spp.).

« Reproduction of Aleurothrixus floccosus is sexual and oviposition can occur within
one day of adult emergence (Paulson & Beardsley, 1986; Salinas et al., 1996).
Reproduction of Parabemisia myricae is by parthenogenesis (Uygun et al., 1990).

« The life cycle of Aleurothrixus floccosus can be completed in 23-31 days, with
females capable of laying up to 178 eggs (Salinas et al., 1996). The lifecycle of
Parabemisia myricae can be completed in approximately 24 days, with females
capable of laying up to 70 eggs (Uygun et al., 1990).

« In Mediterranean environments, Aleurothrixus floccosus reproduces almost
continuously with multiple generations per year. Parabemisia myricae is reported to
have five generations per year in California (Walker & Aitken, 1985) and up to nine
generations per year in Cyprus (Orphanides, 1991).

. Parabemisia myricae has extended its geographical range in the past 30 years,
particularly in the Mediterranean region.

. Existing control programs may be effective for some hosts but not all hosts.

Probability of spread

The likelihood that whiteflies will spread based on a comparative assessment of those
factors in the area source and destination areas considered pertinent to the expansion of the
geographical distribution of the pest: Moderate.

« The commercial fruit crop hosts of these pests are located in many parts of Australia.
Natural barriers such as arid areas, climatic differentials and long distances exist
between these areas.

. The long distances between the main orchard districts in Australia would make it
difficult for these whiteflies to disperse from one area to another by natural spread.
However, the highly polyphagous nature of these species may enable them to locate
suitable hosts in the intervening areas.

. Movement of commodities would help disperse whiteflies. Adults and immature forms
may spread undetected via the movement of fruit or infested vegetative host material
(Salinas et al., 1996).

. Short-distance dispersal may occur, as adults are mobile and able to move between
host plants (Byrne et al., 1990). Long-distance dispersal occurs principally through the
movement of infested plants and plant products.
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« Adults of Aleurothrixus floccosus are sluggish and seldom fly but wind, vehicles or
humans could assist in their dispersal (Salinas et al., 1996).

. Crawlers are able to disperse within a host plant. Nymphs are mobile for a short time
(van Lenteren & Noldus, 1990) and will settle along veins on the underside of leaves
(Salinas et al., 1996).

« Most whiteflies remain on the plants on which they originated, especially if conditions
remain favourable (Gerling & Horowitz, 1984).

« Environments (e.g. temperature, rainfall) similar to those in Italy occur in parts of

Australia.
« A wide range of

parasitoids and generalist predators attacks whiteflies but their

importance in controlling whitefly populations in Australia is not known.

Probability of entry, of establishment and of spread

The overall likelihood that whiteflies will enter Australia as a result of trade in sweet
oranges from ltaly, be distributed in a viable state to suitable hosts, establish in that area
and subsequently spread within Australia: Low.

« The probability of entry, establishment or spread is determined by combining the
probabilities of entry, of establishment and of spread using the matrix of ‘rules’ for
combining descriptive likelihoods (Table 3).

Consequences

Consequences (direct and indirect) of the whiteflies: Low.

Criterion

Estimate

Direct consequences

Plant life or health

Any other aspects of the
environment

C— These pests cause direct damage to host plants. Sooty moulds growing on
honeydew produced by whiteflies reduce photosynthesis and productivity
(Salinas et al., 1996; Uygun et al., 1990). Parabemisia myricae is a damaging
pest of citrus in California (Rose & Rosen, 1991), Turkey (Sengonca et al., 1993)
and Israel (Swirski et al., 1985). In Florida, Parabemisia myricae has been
recorded damaging citrus seedlings (Hamon, 2001). In Turkey, P. myricae has
been shown to transmit citrus chlorotic dwarf virus (Korkmaz et al., 1996).

A— There are no known direct consequences of whiteflies on the natural or
urban environment but their introduction into a new environment may lead to
competition for resources with native species.

Indirect consequences

Eradication, control, etc.

Domestic trade

International trade

Environment

C — Additional programs to minimise the impact of these pests on host plants
may be necessary. Existing control programs may be effective for some hosts
(e.g. broad spectrum pesticide applications) but not all hosts (e.g. where specific
integrated pest management programs are used).

C — The presence of these pests in commercial production areas may have a
significant effect at the local level due to any resulting interstate trade restrictions
on a wide range of commodities. These restrictions could lead to a loss of
markets, which in turn would be likely to require industry adjustment.

C — The presence of these pests in commercial production areas on a range of
commodities may have a significant effect at the district level due to any
limitations to access to overseas markets where these pests are absent.

A — Pesticides required to control whiteflies are estimated to have
consequences that are unlikely to be discernible at the national level and of
minor significance at the local level.
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Note:  Refer to Table 4 (The assessment of local, district, regional and national consequences) and text
under the ‘Method for assessing consequences’ section for details on the method used for
consequence assessment.

Unrestricted risk estimate

The unrestricted risk estimate for whiteflies, determined by combining the overall
‘probability of entry, of establishment and of spread” with the ‘consequences’ using the
risk estimation matrix (Table 5): Very low.

4.2.2.1.8 Citrus Pyralid

Citrus pyralid is native to the Mediterranean region, able to feed on almost any plant and
most often found on commercial crops. Citrus pyralid is a cosmopolitan species in warm
climates but is unable to survive winters in cooler, temperate areas into which it may be
imported with produce (Carter, 1984). This species has been intercepted in Denmark,
Finland, the Netherlands, Norway, Sweden and the United Kingdom on imported material
(Karsholt, 1996).

The citrus pyralid examined in this extension of existing policy is:
« Cryptoblabes gnidiella Milliére [Lepidoptera: Pyralidae] — citrus pyralid

Introduction and spread probability

Probability of importation

The likelihood that citrus pyralid will arrive in Australia with the importation of sweet

oranges from Italy: Moderate.

. Citrus pyralid has been recorded as being present on citrus in Italy (AAN, 1998).

. Eggs are laid on the fruit and the foliage (Carter, 1984). Larvae feed mainly on fruit
but also feed on foliage (Liotta & Mineo, 1964). Pupation takes place on the host plant
or on the ground (Swirski et al., 1980).

« Fully grown larvae of the citrus pyralid are 12 mm long (Singh & Singh, 1995) and are
likely to be detected during pre-export inspections.

. Larvae of citrus pyralid are often found in association with infestations by other pests,
for example on citrus with Planococcus citri and on grapes following attack by the
European vine moth, Lobesia botrana (Carter, 1984).

« Post harvest rots can develop on infested fruits and such fruit may be detected during
pre-export inspections.

« Routine packinghouse procedures (washing, waxing and grading) may not remove all
citrus pyralids from the fruit.

Probability of distribution

The likelihood that citrus pyralid will be distributed to the endangered area as a result of

the processing, sale or disposal of sweet oranges from Italy: Low.

« The commodity may be distributed throughout Australia for retail sale, as the intended
use of the commaodity is human consumption. Waste material would be generated.

. Citrus pyralid may enter the environment via adult emergence from pupae in waste that
has been discarded before the fruit desiccates or decays. The larvae and pupae may
survive cool storage employed by the wholesalers and retailers.

. If adult moths were to survive cold storage, they could enter the environment by flight
from fruit at the point of sale, during transportation of purchased fruit from retailers to
households and from discarded fruit at landfills.
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. The natural dispersal stage for this lepidopteran is the adult.

. Early instar larvae that have escaped detection during inspection would be unlikely to
develop in discarded fruit before the fruit desiccates or decays.

« The larvae would also be unlikely to find a suitable host on which to complete their
development.

Probability of entry (importation x distribution)

The likelihood that citrus pyralid will enter Australia as a result of trade in sweet oranges
from Italy and be distributed in a viable state to the endangered area: Low.

. The overall probability of entry is determined by combining the probabilities of
importation and distribution using the matrix of ‘rules’ for combining descriptive
likelihoods (Table 3).

Probability of establishment

The likelihood that citrus pyralid will establish based on a comparative assessment of
factors in the source and destination areas considered pertinent to the ability of the pest to
survive and propagate: High.

« Citrus pyralid is highly polyphagous, often being found on commercial crops including
citrus (Silva & Mexia, 1999), coffee and tropical fruits (Wysoki, 1986; Hashem et al.,
1997), apple (Carter, 1984), banana (de Jager & Daneel, 1999), avocado (Ascher et al.,
1983) and Prunus spp. and grapes (Carter, 1984). These hosts are widely distributed in
Australia.

« The life cycle of the citrus pyralid can be completed in 28 days, depending on
temperature. Females are capable of laying up to 100 eggs. Three to four generations
per year have been reported in southern Italy, up to five in North America (Carter,
1984) and nine in India (Singh & Singh, 1995). The pre-ovipositional period lasts a full
day after mating, with most eggs laid during the first night (Wysoki et al., 1993).

« Citrus pyralid is likely to adapt to Australian conditions, given its wide distribution in
Mediterranean regions.

. Existing control programs may be effective for some hosts but not all hosts.

Probability of spread

The likelihood that citrus pyralid will spread based on a comparative assessment of those
factors in the source and destination areas considered pertinent to the expansion of the
geographical distribution of the pest: High.

« The long distances between the main Australian commercial orchard districts would
make it difficult for the citrus pyralid to disperse directly from one area to another by
natural spread. However, the polyphagous nature of this species may enable it to locate
suitable hosts in the intervening areas.

. Short-distance dispersal occurs as adult moths are mobile and able to rapidly move
between host plants.

« Environments (e.g. temperature, rainfall) similar to those in the Mediterranean region
occur in parts of Australia.

. The relevance of natural enemies to the spread of the citrus pyralid in Australia is not
known.
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Probability of entry, of establishment and of spread

The overall likelihood that citrus pyralid will enter Australia as a result of trade in sweet
oranges from Italy, be distributed in a viable state to suitable hosts, establish in that area
and subsequently spread within Australia: Low.

« The probability of entry, establishment or spread is determined by combining the
probabilities of entry, of establishment and of spread using the matrix of ‘rules’ for
combining descriptive likelihoods (Table 3).

Consequences
Consequences (direct and indirect) of the Citrus pyralid: Moderate.

Criterion Estimate

Direct consequences

Plant life or health C — Citrus pyralid is capable of causing direct damage to a range of host plants.
Larval feeding on foliage and fruits causes direct crop losses. It is an important
pest in fruit orchards in the Mediterranean region, including citrus, avocado,
grape, loquat and pomegranate (Balachowsky, 1972). The losses caused by this
pest are not quantified in the literature, although combined losses of macadamia
nuts in Israel as a result of Cryptoblabes gnidiella, Apomyelois ceratoniae and
Cryptoblabes leucotreta amounted to 30% (Wysoki, 1986). Serious damage on
hybrid sorghum has been reported from India (Singh & Singh, 1995).

Any other aspects of the | A— Citrus pyralid introduced into a new environment will compete for resources
environment with native species. It is estimated to have consequences that are unlikely to be
discernible at the national level and of minor significance at the local level.

Indirect consequences

Eradication, control, etc. D — Programs to minimise the impact of this pest on host plants are likely to be
costly and include pesticide applications and crop monitoring. A control program
would have to be implemented in infested orchards to reduce fruit damage and
yield losses, thereby increasing production costs. Eradication and control would
be significant at the regional level. Citrus pyralid may potentially increase
production costs by triggering specific control measures requested by trading
partners.

Domestic trade C — The presence of citrus pyralid in commercial production areas may have a
highly significant effect at the local level due to any resulting interstate trade
restrictions on a wide range of commodities.

International trade D — The presence of this pest in the commercial production areas of a range of
commodities (citrus, grapes, avocados, sorghum and rice) may have a
significant effect at the regional level due to any limitations to access to overseas
markets where this pest is absent. These restrictions may lead to a loss of
markets, which in turn would be likely to require industry adjustment.

Environment A — Pesticides required to control the citrus pyralid are estimated to have
consequences that are unlikely to be discernible at the national level and of
minor significance at the local level.

Note:  Refer to Table 4 (The assessment of local, district, regional and national consequences) and text
under the ‘Method for assessing consequences’ section for details on the method used for
consequence assessment.

Unrestricted risk estimate

The unrestricted risk estimate for citrus pyralid, determined by combining the overall
‘probability of entry, of establishment and of spread” with the ‘consequences’ using the
risk estimation matrix (Table 5): Low.
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42219 Citrus Flower Moth

The citrus flower moth is widespread in the Mediterranean region and it is also reported
from some countries in Africa. Reports by the European Plant Protection Organization
(EPPO) of citrus flower moth on citrus from the east of Turkey, the Middle East, Asia and
the Pacific (including Sri Lanka, Malaysia, Philippines, Pakistan, Fiji and Samoa) are
likely to be erroneous as no voucher material has been provided and all ‘citrus flower
moth’ specimens examined from these areas were misidentified (CABI, 2004). The species
involved are probably the related Prays endocarpa (Indian subcontinent; South-East Asia),
Prays endolemma (Philippines) and Prays nepholemina (Borneo, Australasia). Citrus
flower moth had previously been reported in Australia by EPPO but was removed in 2002
following an authoritative check of the genus by Nielsen and Edwards (1996) that found
Prays nepholemina to be endemic in Australia, with no records of Prays citri.

The flower moth in this extension of existing policy is:
« Prays citri Milliere [Lepidoptera: Yponomeutidae] — citrus flower moth.

Introduction and spread probability

Probability of importation

The likelihood that the citrus flower moth (CFM) will arrive in Australia with the

importation of sweet oranges from Italy: Moderate.

« CFM has been recorded as being present on citrus in Italy (EPPO, 2002).

. In the Mediterranean region, all stages of the insect may be found throughout the year
(Garrido & Ventura, 1993; Mineo et al., 1991).

. Eggs are laid individually on the flowers and sometimes on fruit (Mineo et al., 1991).

. The young caterpillar enters the flower bud and devours the folded flower parts, then
exits by a round lateral hole and enters another bud that it proceeds to empty in the
same fashion. It spins silken threads that cover the attacked inflorescences. After the
first stage of fruit formation, CFM attacks the young fruit, penetrating it laterally via
the receptacle (HYPP, 2004a).

« Cocoons may be found on fruits, flowers and leaves (Mendonca et al., 1997).

« On lemons, females lay eggs not only on the flower buds and the developing fruits but
also on leaf shoots and larger fruits (Mineo, 1967).

« Fully-grown larvae are 7 mm long and adults are 10 to 12 mm (HYPP, 2004a) and are
likely to be detected during pre-export inspections.

. Post-harvest rots can develop on infested fruits and such fruit may be detected during
pre-export inspections.

« CFMais likely to survive storage and transportation.

« Routine packinghouse procedures (washing, waxing and grading) may not remove all
citrus flower moth from the fruit.

Probability of distribution

The likelihood that the CFM will be distributed to the endangered area as a result of the
processing, sale or disposal of sweet oranges from Italy: Low.

« The commodity may be distributed throughout the PRA area for retail sale, as the
intended use of the commodity is human consumption. Waste material would be
generated.
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« CFM could enter the environment via adult emergence from pupae in waste that has
been discarded before the fruit desiccates or decays.

. If adult moths were to survive cold storage, they could enter the environment by flight
from fruit at the point of sale, during transportation of purchased fruits from retailers to
households and from discarded fruit waste at landfills.

. The natural dispersal stage for the citrus flower moth is the adult.

. Early instar larvae that have escaped detection during inspection would be unlikely to
develop in discarded fruit before the fruit desiccates or decays.

« The larvae would also be unlikely to find a suitable host on which to complete their
development.

Probability of entry (importation x distribution)

The likelihood that the CFM would enter Australia as a result of trade in sweet oranges
from Italy and be distributed in a viable state to the endangered area: Low.

. The overall probability of entry is determined by combining the probabilities of
importation and distribution using the matrix of ‘rules’ for combining descriptive
likelihoods (Table 3).

Probability of establishment

The likelihood that CFM will establish based on a comparative assessment of factors in the
source and destination areas considered pertinent to the ability of the pest to survive and
propagate: High.

« All citrus species are hosts of this pest, although it demonstrates a preference for Citrus
limon, Citrus aurantifolia, Citrus decumana, and to a lesser extent, Citrus aurantium,
Citrus reticulata, Citrus sinensis, Casimiroa edulis, Ligustrum lucidum, and Manilkara
zapota (lbrahim & Shahateh, 1984; Garrido & Ventura, 1993; Sinacori & Mineo,
1997). Many of these species are wide spread in the PRA area.

« The life cycle of CFM can be completed in 20 days, depending on temperature (20
days in summer and 60 days in winter). Females lay 1 to 3 eggs on a flower bud and
then move to another.

. Females are reported to be capable of laying 60-165 eggs (Balachowsky, 1966;
Garrido & Ventura, 1993; Carvalho & Aguiar, 1997) although in Egypt, females have
been reported to lay up to 334 eggs (Ibrahim & Shahateh, 1984).

« The number of generations per year varies from 3-16, depending on climatic
conditions. In Sicily and across the Mediterranean region there are 11 generations per
year (HYPP, 2004a), in Israel there are between 8 and 10 generations per year (CABI,
2004) and in Egypt 15 generations per year are reported (Ibrahim & Shahateh, 1984).

. CFMis likely to adapt to Australian conditions, given its wide climatic tolerance in the
Mediterranean region. The related species Prays parilis and Prays nephelomima are
already established in New South Wales and Queensland (Smith et al., 1997a),
indicating that CFM may establish in Australia.

. Existing control programs may be effective for some hosts but not all hosts.

Probability of spread

The likelihood that the CFM will spread based on a comparative assessment of those
factors in the source and destination areas considered pertinent to the expansion of the
geographical distribution of the pest: High.
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. The long distances between the main Australian commercial citrus orchard districts
may make it difficult for CFM to disperse directly from one area to another by natural

spread.

. Short-distance dispersal occurs as adult moths are mobile and able to rapidly move
between host plants.

. Long-distance dispersal occurs as adults are capable of flight. Adults fly at dusk and
during the day rest in host trees.

« Environments (e.g. temperature, rainfall) similar to those in Mediterranean region
occur in parts of Australia.

« The relevance of natural enemies to the spread of the CFM in Australia is not known.

Probability of entry, of establishment and of spread

The overall likelihood that the CFM will enter Australia as a result of trade in sweet
oranges from Italy, be distributed in a viable state to suitable hosts, establish in that area
and subsequently spread within Australia: Low.

. The probability of entry, establishment or spread is determined by combining the
probabilities of entry, of establishment and of spread using the matrix of ‘rules’ for
combining descriptive likelihoods (Table 3).

Consequences

Consequences (direct and indirect) of the Citrus flower moth: Moderate

Criterion

Estimate

Direct consequences

Plant life or health

C — CFM is capable of causing direct damage to a wide range of citrus hosts. It
is a serious pest of citrus in the Mediterranean region. Larval feeding has
resulted in up to 90% loss in flower production in Spain, and 15-70% flower
reduction in Portugal (Mendonca et al., 1997). It is also considered an
economically important pest in Egypt (Ibrahim & Shahateh, 1984), Israel
(Sternlicht et al., 1990) and Portugal (Mendonca et al., 1997).

Any other aspects of the
environment

A — CFM introduced into a new environment will compete for resources with
native species. This is estimated to have consequences that are unlikely to be
discernible at the national level and of minor significance at the local level.

Indirect consequences

Eradication, control, etc.

D — Programs to minimise the impact of this pest on host plants are likely to be
costly and include pesticide applications and crop monitoring. A control program
would have to be implemented in infested orchards to reduce fruit damage and
yield losses, thereby increasing production costs. CFM is a key pest of lemon
orchards. The management of CFM is actually dependent on chemical control
and up to 12 insecticide treatments per year may be carried out against CFM.
Eradication and control costs would be significant at the regional level.

Domestic trade

C — The presence of CFM in commercial production areas may have a highly
significant effect at the local level due to any resulting interstate trade restrictions
on a wide range of commaodities. These restrictions may lead to a loss of
markets, which in turn would be likely to require industry adjustment.

International trade

D — The presence of these pests in the commercial production areas of a range
of commodities may have a significant effect at the regional level due to any
limitations to access to overseas markets where this pest is absent. The major
risk for Australia arises from the imposition of additional phytosanitary
restrictions on exported fruits should CFM become established, even
temporarily, in Australia.

Environment

A — Pesticides required to control CFM are estimated to have consequences
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Criterion Estimate

that are unlikely to be discernible at the national level and of minor significance
at the local level.

Note:  Refer to Table 4 (The assessment of local, district, regional and national consequences) and text
under the ‘Method for assessing consequences’ section for details on the method used for
consequence assessment.

Unrestricted risk estimate
The unrestricted risk estimate for citrus flower moth, determined by combining the overall

‘probability of entry, of establishment and of spread’ with the ‘consequences’ using the
risk estimation matrix (Table 5): Low.

4.2.2.1.10 Western flower thrips

Western flower thrips (WFT) is a serious worldwide pest of ornamentals, vegetables, and
fruit crops in the field and greenhouse (Ludwig & Oetting, 2001). It is an efficient vector
of impatiens necrotic spot and tomato spotted wilt tospoviruses, which cause serious
diseases of a wide variety of plants, including vegetable, flower, and ornamental crops
(Allen et al., 1990; Jones, 1993). There are no records of impatiens necrotic spot
tospovirus for Australia but tomato spotted wilt virus is present in Australia (Jones, 1993).
Transmission of tospoviruses by thrips is dependent on the development of the thrips on
infected plants. WFT is the only thrips species that can transmit impatiens necrotic spot
virus (Cloyd & Sadof, 2003).

The thrips examined in this extension of existing policy is:

. Frankliniella occidentalis (Pergande) [Thysanoptera: Thripidae] — western flower
thrips.

Introduction and spread potential

Probability of importation

The likelihood that western flower thrips (WFT) will arrive in the PRA area with the
importation of sweet oranges from Italy: High.

« WEFT is known to be associated with sweet oranges in Italy (Marullo, 2002).

. The female WFT has an external ovipositor with two opposable serrated blades that are

used to cut through the epidermis of plants and deposit eggs in the tissues below
(Childers & Achor, 1995).

« The small size of thrips allows them to hide in small crevices and tightly closed plant
parts.

. Post-harvest grading and packing procedures are likely to reduce the number of WFT
on the fruit.

« WEFT can survive packinghouse procedures. AQIS inspectors have intercepted WFT on
citrus and other horticultural produces (PDI, 2003).

Probability of distribution
The likelihood that WFT will be distributed to the endangered area as a result of the
processing, sale or disposal of sweet oranges from Italy: Moderate.

« Adults and immature forms may hide in crevices on the fruit stems and therefore
remain with the commodity during distribution via wholesale or retail sale.
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« The commodity may be distributed throughout the PRA area for retail sale. The
intended use of the commodity is human consumption but waste material would be
generated.

« Adults and larvae of WFT can survive sub-zero temperatures and still reproduce
effectively (McDonald et al., 1997). The eggs are probably susceptible to desiccation
and subject to high mortality, but there is also high mortality due to failure of first
instar larvae to emerge safely from their egg.

« WEFT could enter the environment directly from purchased fruit, from fruit at the point
of sale, or through eggs that have hatched in discarded fruit or fruit waste before the
fruit desiccates or decays.

« WEFT is highly polyphagous and the adults and nymphs can disperse locally by wind-
assisted flight (CABI/EPPO, 1997).

Probability of entry (importation x distribution)

The likelihood that WFT will enter the PRA area as a result of trade in sweet oranges from
Italy and be distributed in a viable state to the endangered area: Moderate.

. The overall probability of entry is determined by combining the probabilities of
importation and of distribution using the matrix of ‘rules’ for combining descriptive
likelihoods (Table 3).

Probability of establishment

Comparative assessment of factors in the source and destination areas considered pertinent
to the ability of the pest to survive and propagate: High.

« WEFT is highly polyphagous (Carnations, Citrus, Cucurbitaceae, Phaseolus and
Prunus) and hosts are commonly found in the PRA area.

. Depending on environmental conditions and nutrient levels, female WFT lay 130-230
eggs during their lifetime (CABI, 2004). Eggs are deposited in leaves, bracts, and
petals and hatch in 2 to 4 days (Pfleger et al., 1995). The development time from egg
to adult is 7 to 13 days when temperatures range from 18 to 23°C (CABI, 2004).

. WEFT have a high reproductive potential and under glasshouse conditions Frankliniella
occidentalis can have 15 generations per year (Bryan & Smith, 1956; Lublinkhof &
Foster, 1977).

« Many Australian environments are suitable for the survival and reproduction of thrips,
as these pests are noted for their ecological and physiological tolerance. WFT is
already established in most areas of Australia but is absent from the Northern Territory
and under official control in Tasmania.

. Existing control programs may be effective for some hosts (e.g. broad spectrum
pesticide applications) but not all hosts (e.g. citrus where specific integrated pest
management programs are used). However, WFT has developed resistance to the major
classes of insecticides used for its control (Brodsgaard, 1994; Zhao et al, 1995).

Probability of spread

Comparative assessment of those factors in the area source and destination areas

considered pertinent to the expansion of the geographical distribution of the pest: High.

« Natural physical barriers (e.g. deserts/arid areas) may prevent WFT spreading unaided
but adults are capable of flight.

« Adults and immature forms may spread by the movement of infested fruit or vegetative
host material.
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« The international spread of WFT has occurred predominantly by the movement of
horticultural material, such as cuttings, seedlings and potted plants.

« WEFT has rapid reproductive cycles, and its populations can increase faster than its
predators (Mound & Teulon, 1995).

. The relevance of natural enemies in Australia is not known.
. Similar environments (e.g. temperature, rainfall) occur in Italy and Australia.

Probability of entry, of establishment and of spread

The overall likelihood that WFT will enter the PRA area as a result of trade in sweet
oranges from Italy, be distributed in a viable state to suitable hosts, establish in that area
and subsequently spread within Australia: Moderate.

« The probability of entry, of establishment and of spread is determined by combining
the probabilities of entry, establishment and spread using the matrix of ‘rules’ for
combining descriptive likelihoods (Table 3).

Consequences
Consideration of the direct and indirect consequences of WFT: low.

Criterion Estimate

Direct consequences

Plant life or health C — WFT is probably the most serious pest of floriculture crops in the world
(Ludwig & Oetting, 2001). WFT damage plants directly by feeding and laying
eggs on the plant, and indirectly by acting as vectors for viruses such as tomato
spotted wilt virus and impatiens necrotic spot virus (Cloyd & Sadof, 2003). In
some host species, WFT feeding causes flower or leaf buds to abort or emerging
leaves to become distorted (Childers & Achor, 1995).

Any other aspects of the | A— There are no known direct consequences of WFT species on any aspects
environment of the environment but their introduction into a new environment may lead to
competition for resources with native species.

Indirect consequences

Eradication, control, etc. B — The control strategies already in place for thrips in Australia would minimise
the impact of the introduction of WFT into new areas of Australia.

Domestic trade C — The introduction of WFT into commercial production areas of Northern
Territory and Tasmania may have a significant effect due to any resulting
interstate trade restrictions on a wide range of commaodities. Interstate measures
are currently in place for WFT.

International trade C — The presence of WFT in commercial production areas of a range of
commodities (e.g. vegetables, ornamentals and stone fruit) may have a
significant effect at the district level due to any limitations to access to overseas
markets where this pest is absent.

Environment A — Although additional pesticide applications or other control activities would
be required to control these pests on susceptible crops but any impact on the
environment is likely to be minor at the local level.

Note:  Refer to Table 4 (The assessment of local, district, regional and national consequences) and text
under the ‘Method for assessing consequences’ section for details on the method used for
consequence assessment.

Unrestricted risk estimate
The unrestricted risk for western flower thrips, estimate determined by combining the

overall *probability of entry, establishment or spread’” with the ‘consequences’ using the
risk estimation matrix (Table 5): Low.
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4.2.2.2 Predatory mites

42221 Phytoseiid mites

Phytoseiid mites are predators of phytophagous mites and insects and are of ecological and
economic significance as biological control agents in most agricultural and natural
environments (McMurtry, 1982; Helle & Sabelis, 1985; Kostiainen & Hoy, 1996). Two
distinct feeding types of phytoseiid mites have been recognised: the specialised feeders
that feed almost exclusively on spider mites and the generalists that feed on spider mites,
insects and pollen (Luh & Croft, 2001).

The phytoseiid mites examined in this extension of existing policy are:

« Amblyseius aberrans (Oudemans) [Acari: Phytoseiidae] — phytoseiid mite

« Amblyseius barkeri (Hughes) [Acari: Phytoseiidae] — phytoseiid mite

« Amblyseius degenerans (Berlese) [Acari: Phytoseiidae] — phytoseiid mite

. Amblyseius italicus Chant [Acari: Phytoseiidae] — phytoseiid mite

. Amblyseius potentillae (Garman) [Acari: Phytoseiidae] — phytoseiid mite

. Amblyseius stipulatus Athias-Henriot [Acari: Phytoseiidae] — phytoseiid mite
« Amblyseius swirskii Athias-Henriot [Acari: Phytoseiidae] — phytoseiid mite

« Neoseiulus californicus McGregor [Acari: Phytoseiidae] — phytoseiid mite

. Typhlodromus exhilaratus Ragusa [Acari: Phytoseiidae] — phytoseiid mite

«  Amblydromella rhenanoides (Athias-Henriot) [Acari: Phytoseiidae] — phytoseiid mite
. Typhlodromus talbii Athias-Henriot [Acari: Phytoseiidae] — phytoseiid mite

The phytoseiid mites listed above have been recorded in citrus orchards in Italy. Due to the
recognised importance of Neoseiulus californicus in integrated pest management systems,
it was used as the basis for the risk assessment.

Introduction and spread probability

Probability of importation

The likelihood that phytoseiid mites will arrive in Australia with the importation of sweet
oranges from lItaly: High.

« These phytoseiid mites are reported from citrus production areas in Italy (Vacante &
Nucifora, 1986; Vacante et al., 1988).

« Neoseiulus californicus lay eggs along the midvein of the leaves (Malais &
Ravensberg, 2003).

« Neoseiulus californicus is a highly mobile, generalist predator. Adults and immatures
will search all parts of the plant for prey (Weeden et al., 2005) or alternative food, for
example pollen, and are strongly attracted to chemicals given off either by plants
damaged by the prey species or by the prey species itself (Gilstrap & Friese, 1985).

« Neoseiulus californicus shows a feeding preference for the larval and nymphal stages
of the two-spotted spider mite when the pest is present at low densities (Malais &
Ravensberg, 2003).

. Plants infested by phytophagous mites emit volatile organic compounds, and predatory
mites use these volatiles as cues to find their prey (Dicke et al., 1986; Llusia &
Penuelas, 2001).

. Phytophagous mites also directly emit volatile organic compounds that can elicit
searching behaviour in phytoseiid mites (Dicke et al, 1986).
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« Phytoseiid mites can survive packinghouse procedures. AQIS inspectors have
intercepted phytoseiid mites on various horticultural produce (PDI, 2003).

Probability of distribution

The likelihood that phytoseiid mites will be distributed to the endangered area as a result

of the processing, sale or disposal of sweet oranges from Italy: Low.

« Adults or nymphs may remain on the surface of the fruit during distribution via
wholesale or retail trade.

« Distribution of the commodity in the PRA area could be for retail sale, as the intended
use of the commaodity is human consumption. Waste material would be generated.

. Extended cold storage can reduce the survivorship of phytoseiid mites (Gillespie &
Ramey, 1988).

« Phytoseiid mites subjected to any environmental change need some time to adapt to
new conditions (Castagnoli et al., 2001).

. The generalist diet would increase survival chances. Neoseiulus californicus can
survive for a few days by feeding solely on a diet of pollen (Malais & Ravensberg,
2003).

. Predatory mites are known to use volatiles emitted from plants infested with
phytophagous arthropods to locate their prey/host (Dicke, 1994; Takabayashi & Dicke,
1996; Vet & Dicke, 1992).

« Neoseiulus californicus is capable of aerial dispersal (Johnson & Croft, 1981;
McMurtry & Croft, 1997; Tixier et al., 1998). The population on the discarded fruit
may decline quickly as a result of desiccation; eggs are particularly sensitive to
desiccation (Karban et al., 1995).

Probability of entry (importation x distribution)

The likelihood that phytoseiid mites will enter Australia as a result of trade in sweet
oranges from Italy and be distributed in a viable state to the endangered area: Low.
« The overall probability of entry is determined by combining the probabilities of

importation and distribution using the matrix of ‘rules’ for combining descriptive
likelihoods (Table 3).

Probability of establishment

The likelihood that phytoseiid mites will establish based on a comparative assessment of
factors in the source and destination areas considered pertinent to the ability of the pest to
survive and propagate: Moderate.

« Neoseiulus californicus is associated with several agricultural crops including
strawberries, raspberries, roses, grapes, citrus, ornamentals and vegetables (Johnson &
Lynon, 1991; Hoddle, 2000; Liburd et al., 2003; Rondon et al., 2004). These hosts are
widespread in the PRA area.

« Neoseiulus californicus feeds on important fruit pests and ornamental pests such as
Tetranychus urticae, Polyphagotarsonemus latus, Tarsonemus pallidus and other mite
species (Hoddle, 2000). Some of these mite species are widespread in the PRA area.

« Neoseiulus californicus is an opportunist predator and is capable of feeding on several
different types of prey including thrips (Sabelis & Van Rijn, 1997), other phytoseiid
mites (Walzer & Schausberger, 1999) in addition to tetranychid prey, indicating that
they have high survival rates at low prey densities (McMurtry, 1982).

Page 61



Final Report — Extension of Existing Policy for Sweet Oranges from ltaly

Neoseiulus californicus is found in warm humid areas of the Americas, Europe and
Mediterranean climates (Malais & Ravensberg, 2003). Similar environments occur in
the PRA area that would be suitable for establishment of this mite.

In phytoseiid mites, prey consumption affects egg production, which reaches its
maximum early in the oviposition period (Abou-Setta & Childers, 1991; Sabelis &
Janssen, 1993).

Mated females overwinter in bark crevices and under insect scales and lay 40-60 eggs
(McMurtry & Croft, 1997).

Neoseiulus californicus has a short generation time. The life cycle of the mite takes
between 3-4 weeks, depending on temperature (McMurtry & Croft, 1997).

Persistence after prey extinction is related to a predator’s capacity to survive on
alternative food sources and to out-compete other predatory species, frequently of
closely related taxa (Duso & Vettorazzo, 1999).

Some populations of phytoseiid mites are resistant to organophosphates (Hoyt, 1969;
Croft & Barnes, 1971) and pyrethroid insecticides (Alvella et al., 1985; Solomon et al.,
2000).

Probability of spread
The likelihood that phytoseiid mites will spread based on a comparative assessment of

those factors in the source and destination areas considered pertinent to the expansion of
the geographical distribution of the pest: Moderate.

Movement of commodities would help the dispersal of phytoseiid mites because these
mites could be on the fruit. Adults and juvenile stages may be spread on contaminated
plant material.

Phytoseiid mites disperse mostly by crawling and aerial spread (Croft & Jung, 2001;
Johnson & Croft, 1981; McMurtry & Croft, 1997; Tixier et al., 1998). Dispersal by
crawling in a local patch when food, shelter and oviposition or wintering sites are
sought. Aerial dispersal often results in the movement of mites to a new site and spread
of a population over a crop (Croft & Jung, 2001).

In aerial dispersal, phytoseiid mites move to the edge of the leaf and then orientate to
the air flow (Johnson & Croft, 1976). Both wind speed and direction have an impact on
dispersal (Tixier et al., 1998).

Starved adult females of phytoseiid mites display explicit aerial dispersal behaviour in
low to moderate wind speeds. Well-fed mites do not show aerial dispersal behaviour,
indicating food availability is a component stimulating aerial dispersal (Hoy et al.,
1985).

A predator needs to locate prey populations once aerial dispersal has occurred.
Kairomones produced by spider mites as well as predator-emitted marking pheromones
(Hislop & Prokopy, 1981) assist predators in locating or staying in populations of prey
(Zhang & Sanderson, 1997). Such activities help phytoseiid mites spread into new
environments.

Phytoseiid mites are active and fast moving (Muma & Selhime, 1971) and move
continuously while foraging for prey or other food (Sabelis, 1985). Their foraging
behaviour may not only depend upon prey availability but also on abiotic factors such
as relative humidity, temperature and light intensity (Villanueva & Childers, 2005).
Several carnivorous species (Phytoseiulus persimilis, Typhlodromalus manihotis,
Typhlodromalus aripo and Scolothrips takahashii) have been reported to respond to
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volatile compounds produced by leaves infested with phytophagous mites (Dicke et al.,
1990; Gnanvossou et al., 2002; Shimoda et al., 1997).

Probability of entry, of establishment and of spread

The overall likelihood that phytoseiid mites will enter Australia as a result of trade in

sweet oranges from lItaly, be distributed in a viable state to suitable hosts, establish in the

area and subsequently spread within Australia: Low.

. The probability of entry, establishment or spread is determined by combining the
probabilities of entry, of establishment and of spread using the matrix of ‘rules’ for
combining descriptive likelihoods (Table 3).

Consequences
Consequences (direct and indirect) of phytoseiid mites: Moderate.

Criterion Estimate

Direct consequences

Plant life or health A — There is no evidence that phytoseiid mites feed on plants even under
instances of extreme starvation although Neoseiulus species can live and
reproduce using pollen as their food source (Pratt et al., 1999).

Any other aspects of the | D — Predacious mites interact inter-specifically through competition for prey or
environment feeding on each other (Croft & MacRae, 1993). Mutual predation reported
among predatory mites could result in localised displacement of established
mites in the natural ecosystem (Reitz & Trumble, 2002).

Indirect consequences

Eradication, control etc. C — Additional programs to minimise the impact of phytoseiid mites would be
necessary. Some populations of phytoseiid mites are resistant to
organophosphate (Hoyt, 1969; Croft & Barnes, 1971) and pyrethroid insecticides
(Alvella et al., 1985; Solomon et al., 2000).

Domestic trade A — The presence of phytoseiid mites in the PRA area is estimated to have
consequences that are unlikely to be discernible at the regional level and of
minor significance at the local level.

International trade A — The presence of phytoseiid mites in the PRA area would not have a
significant effect, as phytoseiid mites are widely used as biocontrol agents in
various countries.

Environment D — Phytoseiid mites may have some effect on arthropod fauna at the national
level. Generalist predators may compete for prey with local fauna and have the
potential to feed on all available suitable hosts (Howarth, 1991).

Note:  Refer to Table 4 (The assessment of local, district, regional and national consequences) and text
under the ‘Method for assessing consequences’ section for details on the method used for
consequence assessment.

Unrestricted risk estimate

The unrestricted risk estimate for phytoseiid mites, determined by combining the overall
‘probability of entry, of establishment and of spread” with the ‘consequences’ using the
risk estimation matrix (Table 5): Low.

42222 Stigmaeid mites

Stigmaeid mites are predators of phytophagous mites and feed on a variety of prey,
including European red mite, two-spotted spider mite, rust mites, tydeid mites and scales
(Weeden et al., 2005). Some species within the genera Agistemus and Zetzellia are
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important biological control agents. Stigmaeid mites also feed on pollen when prey
population levels are low (Weeden et al., 2005).

The stigmaeid mites examined in this extension of existing policy are:

Eryngiopus bifidus Wood [Acari: Stigmaeidae] — stigmaeid mite

Eryngiopus siculus Vacante & Gerson [Acari: Stigmaeidae] — stigmaeid mite
Zetzellia collyerae (Gonzalez-Rodriguez) [Acari: Stigmaeidae] — stigmaeid mite
Zetzellia graeciana Gonzales [Acari: Stigmaeidae] — stigmaeid mite

Zetzellia mali (Ewing) [Acari: Stigmaeidae] — stigmaeid mite

The stigmaeid mites listed above have been recorded in citrus orchards in Italy. Due to the
recognised importance of Zetzellia mali in integrated pest management programs, it was
used as the basis for the risk assessment.

Introduction and spread probability

Probability of importation

The likelihood that stigmaeid mites will arrive in Australia with the importation of sweet
oranges from Italy: High.

These stigmaeid mites are reported from citrus production areas in Italy (Vacante &
Nucifora, 1986; Vacante & Gerson, 1987).

Zetzellia mali is the most important non-phytoseiid mite predator of phytophagous
mites, including tetranychid and eriophyid mites (Woolhouse & Harmsen, 1984;
Solomon et al, 2000) and is used in integrated pest management programs.

Phytophagous mites can be associated with fruit and since Z. mali follows its prey, it
may also be associated with fruit.

Zetzellia mali feeds on eggs and immature stages of tetranychid and eriophyid mites
(Santos & Laing, 1985; Clements & Harmsen, 1992), in contrast to phytoseiid mites
which prefer mobile stages.

Zetzellia mali is less active than phytoseiid mites and is slower than phytoseiid mites to
increase in population size (Weeden et al., 2005). However, it has the ability to persist
utilising various food sources and has the potential to reach high numbers (Weeden et
al., 2005).

Stigmaeid mites can survive packinghouse procedures. AQIS inspectors have
intercepted stigmaeid mites on citrus (PDI, 2003).

Probability of distribution

The likelihood that stigmaeid mites will be distributed to the endangered area as a result of
the processing, sale or disposal of sweet oranges from Italy: Low.

Adults or nymphs may remain on the surface of the fruit during distribution via
wholesale or retail trade.

Distribution of the commodity in Australia could be for retail sale, as the intended use
of the commodity is human consumption. Waste material would be generated.
Extended cold storage can reduce the survivorship of stigmaeid mites (Croft &
MacRae, 1993).

Zetzellia mali can survive on several alternative foods when its preferred prey is absent
(Weeden et al., 2005). In the absence of suitable prey, Z. mali can survive for a few
days feeding solely on a diet of pollen (White & Laing, 1977a) or phytoseiid mite eggs
(Santos, 1976) and may cannibalise its own eggs (Clements & Harmsen, 1992).
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Probability of entry (importation x distribution)

The likelihood that stigmaeid mites will enter Australia as a result of trade in sweet
oranges from Italy and be distributed in a viable state to the endangered area: Low.
. The overall probability of entry is determined by combining the probabilities of

importation and distribution using the matrix of ‘rules’ for combining descriptive
likelihoods (Table 3).

Probability of establishment

The likelihood that stigmaeid mites will establish based on a comparative assessment of
factors in the source and destination areas considered pertinent to the ability of the pest to
survive and propagate: Moderate.

. Zetzellia mali is associated with several agricultural cropping systems including apples
(Croft & MacRae, 1993). These hosts are wide spread in Australia.

. Zetzellia mali feeds on important fruit and ornamental pests such as Panonychus ulmi,
Tetranychus urticae, Aculus schlechtendali (Croft et al., 1992) and Brevipalpus
phoenicis and Phyllocoptruta oleivora (Sato et al., 2001). Some of these preferred host
species are widespread in Australia.

. Zetzellia mali is capable of feeding on several different types of prey including eggs
and immature stages of tetranychid mites and eriophyid mites (Woolhouse & Harmsen,
1984; Santos & Laing, 1985), pollen, sap and fungal spores indicating that they have
high survival rates at low prey densities (Clements & Harmsen, 1990).

. Zetzellia mali lays eggs along the midvein on the lower surface of the leaf (Weeden et
al., 2005). Mated females overwinter in bark crevices and under scales of insects
(White & Laing, 1977b).

. Zetzellia mali has a short generation time. Three to four generations per year have been
reported (Solomon et al., 2000) and stigmaeid mites population cycles are linked with
those of their prey (Solomon et al., 2000).

« When the favoured prey is scarce, some species may survive by seeking alternative
foods or by predation on their own or other phytoseiid species (McMurtry & Croft;
1997).

Probability of spread

The likelihood that stigmaeid mites will spread based on a comparative assessment of
those factors in the source and destination areas considered pertinent to the expansion of
the geographical distribution of the pest: Moderate.

« Movement of commodities would help the dispersal of stigmaeid mites because
phytophagous mites could potentially be on the fruit.

. Zetzellia mali feeds on eggs and immature stages of tetranychids and eriophyids
(Santos & Laing, 1985). This prey preference reflects its low mobility and low
dispersion capacity when compared to phytoseiid mites.

. Physical barriers may prevent long-range spread of stigmaeid mites. Under field
conditions, Z. mali is slow to explore the tree in search of new prey, so as pest mites
(such as European red mite) move from older leaves to new feeding sites, they can
escape predation by this mite (Weeden et al., 2005).

« However, if stigmaeid mites were to be introduced to the production areas, physical
barriers are unlikely to be a limiting factor for the spread of these mites within the
orchard.
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Probability of entry, of establishment and of spread

The overall likelihood that stigmaeid mites will enter Australia as a result of trade in sweet

oranges from Italy, be distributed in a viable state to suitable hosts, establish in the area

and subsequently spread within Australia: Low.

« The probability of entry, establishment or spread is determined by combining the
probabilities of entry, of establishment and of spread using the matrix of ‘rules’ for
combining descriptive likelihoods (Table 3).

Consequences
Consequences (direct and indirect) of the stigmaeid mites: Moderate.

Criterion Estimate

Direct consequences

Plant life or health A— There is no evidence of phytophagy even under instances of extreme
starvation although the species has been found to feed and reproduce on pollen,
sap and fungal spores (White & Laing, 1977a).

Any other aspects of the | D— Predacious mites interact inter-specifically through competition for prey or
environment feeding on each other (Croft & MacRae, 1993). Mutual predation reported
among predatory mites could result in localised displacement of established
mites in the natural ecosystem (Reitz & Trumble, 2002). Zetzellia mali is known
to displace other mites including Metaseiulus occidentalis and Typhlodromus pyri
(Croft & MacRae, 1993).

Indirect consequences

Eradication, control etc. C — Additional programs to minimise the impact of stigmaeid mites would be
necessary. Some populations of stigmaeid mites are resistant to
organophosphate insecticides (Croft, 1994).

Domestic trade A — The presence of stigmaeid mites in the PRA area is estimated to have
consequences that are unlikely to be discernible at the regional level and of
minor significance at the local level.

International trade A — The presence of stigmaeid mites in the PRA area would not have a
significant effect, as stigmaeid mites are widely used as biocontrol agents in
various countries.

Environment D — Zetzellia mali does have a negative impact on phytoseiid mite populations
and this impact is greater on some species of phytoseiids than others (Croft &
MacRae, 1993). Additionally it may have some effect on arthropod fauna at the
national level.

Note:  Refer to Table 4 (The assessment of local, district, regional and national consequences and text
under the ‘Method for assessing consequences’ section for details on the method used for
consequence assessment.

Unrestricted risk estimate

The unrestricted risk estimate for stigmaeid mites, determined by combining the overall
‘probability of entry, of establishment and of spread” with the ‘consequences’ using the
risk estimation matrix (Table 5): Low.

4.2.2.3 Pathogens

42.2.3.1 Brown rot

Phytophthora spp. cause the most serious and economically important soil-borne diseases
of citrus (Graham & Timmer, 2003). The most widespread and important Phytophthora
spp. that attack citrus are P. nicotianae and P. citrophthora. These species are worldwide
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in distribution and cause citrus production losses in irrigated, arid areas as well as in areas
with high rainfall. Diseases of citrus caused by Phytophthora spp. include damping-off,
foot rot, gummosis, root rot and brown rot of fruit (Zitko et al., 1991). Phytophthora
palmivora is a common cause of brown rot epidemics in Florida and probably causes
brown rot and foliage blights in other humid subtropical and tropical areas of the world
(Timmer et al., 2000). Phytophthora syringae causes brown rot to a limited extent in areas
with cool, wet winters (Timmer et al., 2000). Brown rot epidemics are usually restricted to
areas where rainfall coincides with the early stages of fruit maturity (Graham & Timmer,
2003).

The pathogens examined in this extension of existing policy are:
« *Phytophthora palmivora (E.J. Butler) E.J Butler — brown rot
. *Phytophthora syringae (Kleb.) Kleb. — brown rot

* WA only — this species is a quarantine pest for the State of Western Australia due to its
absence from the State.

Introduction and spread probability

Probability of importation

The likelihood that P. palmivora and P. syringae will arrive in Western Australia with the
importation of sweet oranges from Italy: Low.

. These pathogens are associated with citrus in Italy (AAN, 1998).

« When conditions are favourable, fruit approaching maturity is infected by sporangia
and zoospores splashed from the soil or by inoculum from aboveground parts of the
plant that is dispersed by rain splash or wind blown rain. (Graham & Timmer, 2003).

. Epidemics of brown rot caused by P. palmivora are prevalent during prolonged rains in
late summer and autumn and those caused by P. syringae during midwinter (Timmer et
al., 2000).

« Most infected fruits abscise but those that are harvested may not show symptoms until
after they are held in storage for a few days (Graham & Timmer, 2003).

« Fruit that become infected shortly before harvest may not show symptoms and might
be overlooked and be exported (Timmer et al., 2000; Brown, 2003). However, they
will show symptoms in cold storage after a few days (Graham & Timmer, 2003).

« Infected fruit shows light brown discoloration of the rind at any location on the fruit
surface. White mycelium forms on the rind surface under humid conditions (Timmer et
al., 2000).

. Infected fruit has a characteristic pungent, rancid odour, which distinguishes this
disease from stem-end rot (Timmer et al., 2000).

« Fruit with symptoms of brown rot (Timmer et al., 2000) would be rejected during
routine harvesting and grading operations.

Probability of distribution

The likelihood that P. palmivora and P. syringae will be distributed to the endangered area

as a result of the processing, sale or disposal of sweet oranges from Italy: Low.

« If sweet oranges were imported, they would be distributed in Western Australia for
retail sale, as the intended use of the commodity is human consumption. Waste
material would be generated.
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. Phytophthora palmivora and P. syringae are likely to survive cold storage and
transportation (Brown, 2003).

« On infected fruit, sporangia can be produced from mycelium. Sporangia are only
produced under specific conditions of humidity (long period of wetting — 18 hours or
more) and temperature (23-28°C) (Timmer et al., 2000; Graham & Timmer, 2003).

. The production of sporangia depends directly on calcium concentration, the presence
of sterols, aeration, light and temperature (Erwin & Ribeiro, 1996).

. Sporangia can persist for several hours at moderate humidity while attached to
sporangiophores and are shed in saturated air. Phytophthora palmivora is probably
capable of 