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EXECUTIVE SUMMARY

This Import Risk Analysis (IRA) evaluates the unrestricted risk estimates associated with
several different pathways of commaodity import at risk of accidentally introducing both the sap
sucking insect, Silverleaf Whitefly (Bemisia tabaci Gennadius), and the viral pathogens Tomato
Yellow Leaf Curl Virus (Gemini virus) and/or Cowpea Mild Mottle Virus (Carlavirus), into the
State of Tasmania.

With respect to the Silverleaf Whitefly (SLW) complex (MEAM1 & MED species), three major
risk pathways of concern were considered:

e Pathway 1 — Living plant stock of favoured hosts (either potted plants, seedling plugs and/or
cuttings for use in protected (greenhouse) environments)

e Pathway 2 — Cut flower and leafy vegetable imports
e Pathway 3 — Fresh fruit and non-leafy vegetables imports

For Tomato Yellow Leaf Curl Virus (TYLCV) and Cowpea Mild Mottle Virus (CPMMYV), two
risk pathways were considered for each pest (disease):

e Pathway 1 — Living plant material infested with viruliferous SLW; and
e Pathway 2 — TYLCV infected tomato fruit, or CPMMYV infected bean pods.

This risk analysis has evaluated the Unrestricted Risk Estimate (URE) for each pathway and
found the risk has exceeded Tasmania’s Appropriate Level of Protection (ALOP) for one
pathway each for SLW and TYLCV. ALOP is set at a level of “Very Low’ risk.

When the URE exceeds ALOP, the risk is rated as being unacceptable, and two actions are
taken:

1.  BothSLWand TYLCV are declared ‘Regulated Quarantine Pests’ of concern to the State;
and

2. Risk mitigation measures must be applied to the pathways identified as exceeding ALOP,
in order to reduce the risk to an acceptable level.

The URE for CPMMYV met or was very close to ALOP. For reasons outlined in the body of this
report, it is recommended that the pest be declared an ‘Unwanted Quarantine Pest’ of concern
to the State.

As the identified risk is unacceptable for one or more pathways for SLW and TYLCV, Import
Requirement 33 will be:

1.  retained to ensure risk mitigation measures are applied in trade, to reduce the risk of
introduction of these pests to an acceptable level; and

2.  revised according to the recommendations of this IRA review to ensure it remains ‘fit-
for-purpose’.

Routine IRA for Silverleaf Whitefly, Ver 2.0, PBDB, DPIPWE, October 2018 1
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RECOMMENDATIONS
It is proposed that IR33 be retained and amended to adopt the following recommendations:

Recommendation 1: Reduce the existing host schedule for SLW in IR33 to poinsettia
(Euphorbia pulcherrima) only, and add a second highly restricted host schedule for TLYCV of
tomatoes and capsicums (Lycopersicon and Capsicum spp.)

Recommendation 2: Reduce the area freedom exclusion zone as cited in IR33 from 50km down
to 20km, to bring it in line with Victoria’s regulatory conditions.

Recommendation 3: Undertake survey proof of ‘area freedom for SLW’ in Tasmania within
the next 12-18 months, led by the industry seeking to import poinsettia plant stocks.

Recommendation 4: Any exemptions currently offered to any SLW ‘Pest Free Place of
Production (PFPP)’ that is operating in an area less than 20km from a known infestation of
SLW, be revoked for export of listed hosts of SLW (in IR33), until further notice. Evidence will
need to be provided by any such PFPP grower (exporter) to demonstrate 100% freedom of
plant stock from SLW and TYLCV, along with security of plant product handling and transport
from point of origin to Tasmania.

Recommendation 5A: Due to pesticide adaptive responses by SLW and the evolution of
pesticide resistant biotypes like SLW (MED) that cannot be morphologically distinguished from
non-resistant biotypes (SLW (MEAML1)), it is strongly recommended that a pesticide treatment
consignment freedom clause will no longer be offered in IR33, other than the option of a methyl
bromide fumigation.

Recommendation 5B: With respect to Recommendation 5A, it is also recommended that the
current statement in Annex 1 of IR38 of the Plant Biosecurity Manual Tasmania (in reference
to IR33) be revised to state:

“Compliance with IR38 does not negate the need to comply with IR33”.

Recommendation 6: It is recommended that any risk management measures taken to reduce
the level of biosecurity risk presented by TYLCV, be incorporated into IR33 in unison with the
measures taken against SLW.

Recommendation 7: Declare CPMMV as an Unwanted Quarantine Pest (UQP), and take
regulatory action against it if it is ever intercepted at the biosecurity barrier or post-entry in
the vegetable processing field crop production sector.

Recommendation 8: Refer any interception or detection of CPMMV within Tasmania to
Biosecurity Tasmania’s Plant Biosecurity Management Group (PBMG) for decision on what
regulatory actions must be taken.

Routine IRA for Silverleaf Whitefly, Ver 2.0, PBDB, DPIPWE, October 2018 2
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1. INTRODUCTION

1.1 BACKGROUND

Several important Import Risk Analysis (IRA) review triggers have arisen in recent years with
regard to Import Requirement 33 (Hosts of Silverleaf Whitefly (Bemisia tabaci Gennadius)),
that have necessitated a formal review of the IR’s ‘fitness-for-purpose’. Three triggers in
particular have driven the need for this IRA.

Trigger #1

A number of incursions of Silverleaf Whitefly (SLW) into Tasmania have occurred in
association with poinsettia (Euphorbia pulcherrima) seedling importations. Detections of the
pest have been found late 2005/6 (Szczerbanik 2006), 2011, November 2013/14 (Davies et al.
2014), July — October 2015 (Davies 2015; Hill et al. 2015;), November 2016 and May 2017
(Lionel Hill, pers. comm., November 2016 & May 2017). At the time of the SLW incursion in
2006, a series of biosecurity response actions were initiated by the Manager of the then
Biosecurity Policy Branch (BPB), Department of Primary Industries and Water (DPIW), with
a view to eradicating the pest from the State.

Actions included:

1. Targeted official pest surveillance and monitoring work to identify:
a.  the presence/absence and potential distribution of the pest within the State,
b.  the level of incidence of the pest at any given location if found, and

c. whether or not the quarantine pest incursion/outbreak had been an isolated event, or had
gone undetected and gained repeated entry into the State over an extended period of
time and established itself in multiple locations, in an unrestricted manner;

2. Placement of an Import Requirement, Import Requirement 33 (IR33), focused on reducing
the risk associated with interstate movement of potential SLW primary host plants into
Tasmania from December 2006;

3. Lodgement of formal advice/notification of the pest incursion’s detection and the actions
that were taken to address the risk, to interstate trading partners;

4. Pest eradication measures at the location(s) identified as holding the pest,

Communication actions directed at informing affected/target industries in Tasmania, such
as the Nursery & Garden Industry Tasmania (NGIT) and Greenhouse growers.

The pest incursion was eradicated by early 2007, and had not been found under widespread
annual survey of high risk sites conducive to the establishment of the pest, until repeat
incursions from 2011 through to May 2017. Each and every incursion has been traced back to
the importation of poinsettia cuttings from New South Wales for growing on as seasonal nursery
trade of mature seedlings for sale during the Christmas, festive season.

Trigger #2

For the past several years, a number of Import Requirement Variation (IRv) requests have been
received from interstate nursery export businesses with regard to IR33, triggering the need to
review IR33 as being fit-for-purpose from a regulatory perspective.

Trigger #3

In 2009 reports began to emerge from the then Queensland Department of Primary Industries
and Fisheries that a new, pesticide resistant strain of SLW, the Q biotype (now known as the
Mediterranean (MED) cryptic species), was being found in field crops. The concern with this

Routine IRA for Silverleaf Whitefly, Ver 2.0, PBDB, DPIPWE, October 2018 3
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biotype species complex, is that pesticide resistance is now becoming widespread against many
of the most popularly used, and key insecticides of proven efficacy against the pest. Pesticides
that have traditionally provided good knockdown control of whiteflies, such as Confidor, are
increasingly proving ineffective against MED strains of SLW. Such pesticide resistance is
resulting in serious pest control difficulties in controlled growth environments like glasshouses
and greenhouses (QDPIF 2009). However, Manners and Senior (2010) referred to an IPPC
report which suggested the presence of the MED strain was not confirmed and was not
considered to be present in Australia. In 2015 it was officially proven by the Australian
Government that the pest was in fact absent from the country, due to an error in the technical
process at the time of first report in 2009 (FAO 2015).

Irrespective of the biotypes stated absence from Australia, with regard to pesticide resistance
of pests, some growers are addressing such a challenge by introducing Integrated Pest
Management (IPM) practices to significantly reduce the impacts of problem pests like Silverleaf
Whitefly (SLW), and/or Western Flower Thrips in protected cultivation environments (see
Appendix 2.1). Henderson Hydroponics at Kindred, Tasmania, have seen biocontrol agents
control thrips to the degree that viral problems have reduced from 75 to 2% (Chilman, 2012,
pg. 14). Whether the use of IPM strategies presents as a risk mitigating factor for a pest like
SLW in terms of its quarantinable status or not, is discussed further in the risk assessment
section of this IRA (see Section 3).

Silverleaf Whitefly is currently a ‘List A’ Regulated Quarantine Pest of concern for Tasmania
under the Plant Quarantine Act 1997. List A pests and diseases are those pests officially
regarded as not being present in Tasmania.

This IRA is a formal review process designed to review:
o the level of significance of the pest (species complex) to Tasmania,

o the key pathways by which the pest may be gaining entry into the State, and

e what regulatory mitigation measures, if any, may be required to reduce biosecurity risks
associated with such pathways for potential entry and establishment of the pest to an
Appropriate Level of Protection (ALOP).

1.2 PURPOSE

The primary purpose of this IRA is to re-evaluate whether or not the current regulatory
mechanism of IR 33, remains fit-for-purpose in addressing the level of biosecurity pest risk
understood to be presented by Silverleaf Whitefly to the State’s agricultural production sector
and environment.

1.3 ScopPe

Target pest: Silverleaf Whitefly complex (MEAM1 & MED species)
(Bemisia tabaci)

Pest class: Insect

Pest(s) known to be vectored: Tomato Yellow Leaf Curl Virus & many other Gemini

viruses (Begomoviruses), including some carlaviruses
like Cowpea Mild Mottle Virus (CPMMYV)

Commodity type: Hosts of SLW; primarily living nursery stock, leafy
vegetables, fruit and cut flowers

Routine IRA for Silverleaf Whitefly, Ver 2.0, PBDB, DPIPWE, October 2018 4
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Commodity condition: Living, non-processed plant material and fruit

Commodity origin: Multiple locations from the Australian mainland

Commodity end-use: Retail (House and Garden) & Commercial (Greenhouse
vegetable and cut flower industries)

Commaodity distribution: Unrestricted, general distribution in Tasmania.

Area for which risk is assessed: Whole of Tasmania.

1.4 INDUSTRY PROFILE

Tasmanian agricultural industries most likely to be affected by SLW, if it were introduced and
established under the current prevailing climatic conditions for the State, are ‘protected
cultivation’ or ‘controlled-environment agriculture (CEA)’ industries like glass- or greenhouse
growers.

As a field pest, SLW flourishes best in dry, tropical or irrigated arid agricultural systems (De
Barro 1995). The pest has become widely established in the field in southern Queensland, in
northern New South Wales and the Northern Territory (see Appendix 2.1). In general, Tasmania
is recognised as having a ‘cool temperate’ climate, yet its climate can vary markedly from
region to region or bioregion to bioregion (see Appendix 2, DPIPWE 2014). The agriculturally
rich production zones of northern Tasmania experience warmer prevailing temperatures than
the south.

The three main industry sectors at some risk of pest establishment and consequence are:

e protected cultivation or CEA (greenhouse) vegetable growers, growing mainly tomatoes,
and capsicums,

e cut flower growers, or

e the nursery trade, involved in the trade of potted ornamentals for seasonal potted colour
such as poinsettia, gerbera and begonias, whether wholesale or retail.

1.4.1 PROTECTED CULTIVATION VEGETABLE PRODUCTION SECTOR IN TASMANIA

Tomatoes and capsicums are the principal vegetable crops grown in CEA facilities in Tasmania,
with some small numbers of cucumbers. All are hosts to SLW and Greenhouse whitefly
(GHW), with tomatoes, and capsicums all serving as primary hosts of SLW. In the early 2000’s,
there were 14 major vegetable greenhouse growers in the State. Ten growers were focused
primarily on commercial tomato production, three on cucumbers and one on capsicums. By
2009 it was reported that this had consolidated to 7 major tomato producers, and 3 capsicum
producers (R. Orr, Tasmanian Institute Agricultural Research, October 2009, pers comm., see
Table 1). However, data sourced in February 2018, suggests the numbers of businesses involved
in the industry sector still stand as originally cited in the early 2000’s (M. Bennett, Tasmanian
Industry Scorecards, DPIPWE, pers comm. 2018, see Table 1).

Routine IRA for Silverleaf Whitefly, Ver 2.0, PBDB, DPIPWE, October 2018 5
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Table 1. Tomato and Capsicum Commercial Production Data in Tasmania

Subject Capsicum Tomato

mid 1990°s | 2009 2018 mid 2009 2018

1990°s

Grower number 1 3 4* 21 7 13*
Production area (ha) 0.5 2.8 N/A 10 2.9 N/A
Fruit production 120 450 918 1800 1000 414
(tonnes p.a.)
Farmgate value 0.5 2.1 4.9 4.5 3 1.6
($ millions)

*Relative standard error of 10-25% so use with caution; N/A = not available

A major capsicum producer (New Life Industries P/L) has continued to expand its production
at Lillico in the north of the State, as shown in Table 1.

Tasmania is recognised throughout Australia as being the ideal climate for greenhouse
production, particularly suited for consistent quality and good yields (Anthony Brandsema,
J&A Brandsema P/L, pers comm. 2010). This view has been vindicated from 2016, through the
rapid expansion of CEA production area in Tasmania in the form of polytunnels, for the
production of soft fruits like strawberry, raspberry, blackberry and blueberry (DPIPWE 2018a).
The area of protected berry fruit is likely ten times that of vegetables, and CEA vegetable
production is unlikely to expand for the foreseeable future. The area of berry production is
likely to continue increasing, especially if airfreight to Asia becomes available (M. Badcock,
TFGA Director, pers. comm. 3 Oct 2017).

However, berry fruits are not primary hosts for SLW (CABI 2017a-c). The most significant
viral pest tomato growers currently face in the State, is Tomato Spotted Wilt Virus (TSWV),
though growers like Henderson Hydroponics at Kindred, who are deploying IPM strategies are
achieving high levels of control of this pest by greatly reducing the population of the primary
vector of the disease (Chilman, 2012). The introduction of a new, virulent and equally
destructive viral species like Tomato Yellow Leaf Curl Virus (TYLCV) may hold a significant
impact on the viability of industry both in terms of lost production through loss of plants, and/or
banning of interstate export trade by Tasmania’s export trade partners. Both Western Australia
and Victoria hold domestic trade restrictions in relation to TYLCV (see Appendix 3).

Commercial tomato growers in the past have tended to import seed from interstate and produce
their own seedlings from seed. However, some producers are now buying in selected lines of
seedlings bred for resistance against some pathogens like Fusarium, and/or IPM ‘friendly’
seedlings that don’t have any pesticide residue problems, as such residues can affect the efficacy
of IPM success in mature plantings. There is a strong nursery trade from interstate suppliers of
seedling plugs of Solanaceous, Leguminosae (bean) and Cucurbit species for domestic
vegetable production by the general public, as serviced through garden hardware centre’s and
local nurseries.

Routine IRA for Silverleaf Whitefly, Ver 2.0, PBDB, DPIPWE, October 2018 6
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1.4.2 CUT FLOWERS

In terms of Industry size, the Australian Bureau of Statistics placed a value of $ 11 million
(wholesale) on the cut flower industry in Tasmania in 2002. The current wholesale value of the
industry is estimated to be around $ 12 million (Angela Monks, DPIPWE, pers. comm.). This
figure doesn't take into account the cash sales at farm gate.

The majority of cut flower growers are small holdings with one or two people in each business.
Only a very few producers have hired staff, such as Table Cape tulips. Figures for industry
personnel employed are at best a guestimate, due to the decentralised nature of the cut flower
industry. There is no central marketing point for wholesale data collection and few opportunities
for getting a clear understanding on consumables bought in by the flower growers, e.g.
standardised boxing systems used by the fruit industry.

Two favoured cut flower hosts for SLW is Gysophila and Gerbera’s. The cut flower market
imports gypsophila from June to December but in much lower amount than is used/sold retail
in the peak period of December to June. One wholesaler imports 10 boxes over that period but
does not like the quality since it’s forced and does not withstand the fumigation procedures. At
other times local growers fill the demand for gypsophila from local sources (around 2 boxes
per week). Gypsophila has gone out of fashion over the past several years and previously major
wholesaler’s may have sourced up to 30 boxes. However, demand for cut flower products such
as Gypsophila may be cyclical, and this factor deserves formal consideration as a risk pathway.

1.4.3 NURSERY STOCK

The plant nursery industry in Tasmania is diverse. The opportunity to present more detailed
information on the demographics of the industry as represented by the Nursery and Garden
Industry Tasmania (NGIT) is difficult, and consequently is not discussed in any detail.

The most likely pathway for SLW to enter Tasmania is through nursery stock imports of its
favoured hosts such as poinsettia’s (Euphorbia pulcherrima) as evidenced by its incursion
history over the past decade or more (see Appendix 2). Most of the propagation is done by one
major wholesale nursery in Tasmania. Imported cuttings are grown-on, for retail sale of more
mature plants in the lead into the festive season. Seedling plugs are also a popular form of
importation of plant material for mother stock of plant lines like gerbera.

As a result, some nurseries in Tasmania treat for pests on imported plants regardless of the
accreditation standards of the source material for SLW. Others give a visual inspection then
hold and isolate the plant either overnight, or for up to two weeks depending on the source.
Other Nurseries simply rely on normal biosecurity barrier inspection procedures to ensure that
imported nursery stock in accordance with the accompanying certification papers. Biosecurity
Tasmania undertakes 100% inspection of imported cuttings of poinsettia when they are
imported seasonally. However, the incursion history of the pest into Tasmania this past decade
or more clearly suggest that this pest is very, if not extremely, difficult to detect as a contaminant
of plants if present at low population densities, either as eggs, instar nymphs or even adult flies
hidden on the underside of leaf cuttings. Adult flies are only 0.8 — 1.2mm in length, while eggs
are as small as 0.2mm, and first instar nymphs are 0.3mm (CABI 2017a; DAF 2018).
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1.4.4 TASMANIAN BEAN PROCESSING PRODUCTION SECTOR

French beans (and runner beans) are also an important leguminous production crop in northern
Tasmania’s agri-food production belt, along with other processing vegetables like potatoes,
carrots, peas and onions. Australian Bureau of Statistics for 2015/16 figures for bean production
in Tasmania state that 7,300 tonnes beans were produced, with a farmgate value of $6.28 million
(Mary Bennett, AgriGrowth Tasmania, DPIPWE, pers. comm. 2018).

Brand Tasmania (2018a) cites that Tasmania supplies 98 per cent of all green peas and 74 per
cent of all green beans processed in Australia.
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2. METHOD

The method used to evaluate biosecurity risk posed to Tasmania by trade in plants and plant
products is based upon Pest Risk Analysis (PRA) guided by the:

o International Standard for Phytosanitary Measures (ISPM) No.2: Framework for pest risk
analysis (FAO 2007);

o ISPM No.11: Pest risk analysis for quarantine pests including analysis of environmental
risks and living modified organisms (FAO 2004); and

. Tasmania’s import risk analysis framework (DPIPWE 2010a).
Terms used are in accord with ISPM No.5: Glossary of phytosanitary terms (FAO 2012).

The Tasmanian Import Risk Analysis Framework (DPIPWE 2010a) is given practical effect,
when undertaking more ‘routine’ IRA assessments and day-to-day pest risk enquiry, through
the use of an internal Departmental Standard Operating Procedure (SOP); SOP No.10 — Routine
IRA Methodology (DPIPWE 2014).

ISPM 11 describes a three-stage approach to pest risk analysis comprising:
o Initiation
o Pest risk assessment

o Pest risk management

Stage 1

The initiation stage involves identifying the trigger and scope of the analysis, including the
organisms(s) and potential pathways of interest. Initiation of the pest risk analysis for Silverleaf
Whitefly (SLW) is described in the introduction section of this report.

Stage 2

Risk assessment comprises pest categorisation, assessment of the likelihood of entry,
establishment and spread, and assessment of potential economic, environmental and social
consequences if the pest(s) were to establish, in the absence of specific risk mitigation measures.
Overall likelihood and consequence estimates are combined to give a risk estimate that is judged
against Tasmania’s Appropriate Level of Protection (ALOP) of ‘very low’ risk. Tasmania’s
biosecurity policy provides the rationale for ALOP.

Stage 3

Risk management comprises evaluation and selection of options to reduce the risk of
introduction and spread of a pest, as necessary. It also involves considering verification
activities and stakeholder communication pertinent to ensuring decisions to impose or not
impose measures, remain robust over time.

The key decision steps undertaken with each pest risk analysis are summarised in a flowchart
(Appendix 1).
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2.1 RISK ASSESSMENT

2.1.1 PEST CATEGORISATION

Pest categorisation, based upon the IPPC definition of a Quarantine Pest, is undertaken in the
context of five key selection criteria:

— presence or absence in Tasmania

— regulatory status in Tasmania

— association with the import pathway(s) under consideration
— potential for establishment and spread in Tasmania

— potential for consequences in Tasmania.

Categorisation is undertaken in a two stage evaluation process. The first phase of analysis
utilises a preliminary screening mechanism to test whether the potential quarantine pest(s) of
interest:

1. require(s) further risk assessment; or
2. is of no quarantine concern, therefore not requiring any further risk assessment.

The second phase of analysis, requires a risk assessment be undertaken for every pest arising
from first phase preliminary screening. The purpose of pest risk assessment is to determine the
target pests Unrestricted Risk Estimate (URE) in relation to Tasmania’s Appropriate Level of
Protection (ALOP), which is set at a “Very Low’ level of risk.

Biosecurity Tasmania plant biosecurity, uses a three tier pest categorisation system, when
classifying the level of risk a given pest presents to the State. A target pest will be recommended
as being either:

1. A Regulated Quarantine Pest (RQP); or
2. An Unwanted Quarantine Pest (UQP); or
3. A Non-Quarantine Pest (NQP).

The selection criteria for each category of pest are fully described in SOP No. 10 — Routine
IRA Methodology (DPIPWE 2014).

2.1.2 ESTIMATION OF UNRESTRICTED RISK

Unrestricted risk is risk posed by an organism that passes categorisation, in the absence of
specific risk mitigation measures. Unrestricted risk is estimated by combining estimated
likelihoods of entry, establishment and spread or L(EES), with estimated magnitude of
consequence. If unrestricted risk is at or above Tasmania’s ALOP of ‘very low’ risk, risk
mitigation measures are then evaluated. If unrestricted risk rests below ‘very low’ risk, specific
risk management measures are not normally warranted.

Unrestricted risk estimation is informed by assembling a pest data sheet that presents biological,
ecological, invasive and economic impact data relevant to evaluating L(EES) and
consequences. For those pests which pass categorisation as being of quarantine concern, a pest
profile is formed from both the pest data sheet, and its risk assessment.
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Likelihood estimation

Likelihoods for entry, establishment or spread are estimated taking into account relevant
biological and ecological factors, and described according to a descriptive scale in Table 2.

Table 2. Nomenclature for Descriptive Likelihoods

Likelihood (L)

Description

Indicative Probability (P) Range

High The event would be very likely to occur 0.7 <P < 1.0 (probability between 70 % - 100%)
Moderate The event would occur with an even | 0.3 <P <0.7 (probability between 30% - 70%)
possibility
Low The event would be unlikely to occur 0.05 <P <0.3 (probability between 5% - 30% )
Very Low The event would be very unlikely to occur 0.001 <P <0.05 (probability between 0.1% - 5% ie. between one

in a thousand and one in twenty)

Extremely Low

The event would be extremely unlikely to

occur

0.000001 < P <0.001 (probability between 0.0001%
between one in a million and one in a thousand)

- 0.1%, ie.

Negligible

The event would almost certainly not occur

0 <P <0.000001 (probability less than one in a million)

The individual estimates for each likelihood are combined to give an overall estimate of
likelihood of entry, establishment and spread or L(EES). The rules for combining descriptive

likelihoods are described in Table 3.

Table 3. Rules for Combining Descriptive Likelihoods

High Moderate Low Very low Extremely Low Negligible
High High Moderate Low Very Low Extremely Low Negligible
Moderate Low Low Very Low Extremely Low Negligible
Low Very Low Very Low Extremely Low Negligible
Very Low Extremely Low | Extremely Low Negligible
Extremely Low Negligible Negligible
Negligible Negligible

Consequence estimation

Consequences are estimated by identifying direct and indirect economic, environmental and
social impacts and estimating the magnitude of each type of impact at an appropriate scale and

describing it as:

. indiscernible - impact is not usually distinguishable from normal day-to-day variation in the
criterion, or unlikely to be noticeable;

. minor significance - impact not expected to threaten economic viability, but would lead to a
minor increase in mortality/morbidity or a minor decrease in production. For environmental
or social amenity criterion, the impact is not expected to threaten the intrinsic value, though
the value of the criterion would be considered ‘disturbed’. Effects generally expected to be
reversible;

. significant - impact would threaten economic viability through a moderate increase in
mortality/morbidity, or a moderate decrease in production. For environmental or social
amenity criteria, intrinsic value could be expected to be significantly diminished or
threatened. Effects may not be reversible;
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. highly significant - impact would threaten economic viability through a large increase in
mortality/morbidity, or a large decrease in production. For environmental or social amenity
criteria, intrinsic value could be expected to be severely or irreversibly damaged.

The descriptions are translated using the schema outlined in Table 4. In this risk assessment,
magnitude of consequence corresponds with the highest level of significance for any single type

of impact.

Table 4. Magnitude of Local, District, Regional and State Consequences

Extreme Highly significant Highly significant Highly significant Highly significant
@ High Highly significant Highly significant Highly significant Significant
§ Moderate Highly significant Highly significant Significant Minor significance
g Low Highly significant Significant Minor significance Indiscernible
8 Very Low Significant Minor significance Indiscernible Indiscernible
Negligible Minor significance Indiscernible Indiscernible Indiscernible
Local District Regional State

Unrestricted Risk Estimate (URE)

The unrestricted risk estimation is made by combining the overall estimate for L(EES), with
the overall estimate for consequences, according to the matrix in Table 5. If unrestricted risk
exceeds Tasmania’s ALOP of ‘very low’ risk, specific risk mitigation measures are evaluated.
If unrestricted risk falls at or below ‘very low’, specific risk mitigation measures are not
warranted and hence are not evaluated.

2.2 RISK MANAGEMENT
Risk mitigation

Risk management includes identifying, evaluating and making recommendations about risk
mitigation options for reducing unrestricted risk, where necessary, to “Very Low”. In addition,
options are selected which are least trade restrictive, and most cost-effective, consistent with
ISPM 11.
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Table 5. Risk Estimation Matrix

High Negligible Very low Low risk Moderate High risk Extreme

likelihood risk risk risk risk

Moderate Negligible Very low Low risk Moderate High risk Extreme

risk risk risk risk
Low Negligible Negligible | Very low Low risk | Moderate risk | High risk
risk risk risk

Very low Negligible | Negligible | Negligible | Verylow Low risk Moderate
risk risk risk risk risk

Extremely Negligible | Negligible | Negligible | Negligible | Verylowrisk | Low risk

low risk risk risk risk

Negligible Negligible Negligible | Negligible | Negligible Negligible Very low

Likelihood of Entry, Establishment and Spread (L)EES

likelihood risk risk risk risk risk risk
Negligible Very low Low Moderate High Extreme
impact impact

Consequences of Entry, Establishment and Spread

Recommendations about risk mitigation measures are typically formulated as a draft Import
Requirement (IR). A Departmental internal SOP, SOP No7 — (Tasmanian Plant Biosecurity) IR
Formulation in Tasmania (DPIPWE 2012), provides guidance on regulatory governance
clauses for differing levels of pest area freedom, whether it be regional, property or consignment
freedom. Any new IR is normally subject to a 30 day public consultation period pre-finalisation.
After final sign-off, the Import Requirement is given effect under the Plant Quarantine Act
1997 by public notification, and subsequent publication in Tasmania’s Plant Biosecurity
Manual, usually with a 60 day pre-notification phase-in period.

Verification activities

Since risk changes, verification of risk management effectiveness and appropriateness over
time is prudent. Verification of risk management can occur whether or not measures have been
recommended.

If measures are imposed, monitoring strategies to test their effectiveness are considered, with
major regulatory measures subject to review every 5 years. Monitoring can also be considered
if measures have not been imposed, to ensure risks do not increase to unacceptable levels.

Stakeholder communication

Risk management is a shared responsibility, including in the context of import regulation. The
effectiveness of measures depends significantly on suitable levels of stakeholder awareness and
understanding. As necessary, means for notifying specific stakeholders and the community at
large, about risk management decisions are considered. Once a draft IRA is completed, a 30
day external public consultation with relevant stakeholders will normally be sought, before
finalisation of the report (see Appendix 1).
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3. RISK ASSESSMENT RESULTS

3.1 PEST CATEGORISATION PRELIMINARY SCREENING

Pest preliminary screening for pest initiated IRA’s is designed to establish whether or not:

1. Full pest categorisation analysis is required, and

2. the target pest holds the potential to vector any other pests of potential quarantine concern.

Data presented in Table 6 demonstrates that:

o Silverleaf Whitefly is a pest of legitimate potential quarantine concern requiring full pest
categorisation profiling, and

e two viral pathogens, Tomato Yellow Leaf Curl Virus (TYLCV) and Cowpea Mild Mottle
Virus (CPMMV), also require full pest categorisation profiling, as SLW can vector both
pathogens in known infested regions interstate where a range of potential host plants and
plant products are produced for export to Tasmania.
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TABLE 6. PEST CATEGORISATION PRELIMINARY SCREENING RESULTS
A preliminary screen is undertaken of the pest, as measured against the IPPC’s definition of a quarantine pest, to determine whether or not further pest risk assessment is required.

Pest Regulatory Status in | Pathway Association Pest Presence Potential for Potential for Risk Comments
(scientific & Tasmania Establishment Consequence assessment
common name) required?
Known Commodity Interstate# | Tas
concerned?
Bemisia tabaci LIST A Pest Living plants Poinsettia (Euphorbia | Yes No Yes Yes Yes Re-evaluate the
(MEAM1 & MED (nursery stock, spp.,) seedlings or fitness-for-purpose of
species) IR33 & IR38 apply seedlings, leaves, cuttings, nursery NT, Qld, However, there A risk pathway exists for | Of the 600 plus hosts IR33
stems); stock, cut flowers NSW, WA, | have been the potential introduction | the pest can go to, many
Silverleaf Whitefly Wind; ACT repeated of the pest into Tasmania | are popular nursery Key references:
Cut flowers Of the 600 host incursions of the | along with favoured plant | plants or important CABI 20173;
species of plant the pest in direct hosts and plant products, | greenhouse crops. The CABI 2017b;
pest can go too, association with as evidenced by a series | pest could impact CABI 2017c;
poinsettia is by far the the importation of | of repeated incursions of | significantly on the
most favoured poinsettia the pest over the since Tasmanian Greenhouse
primary host, and is seedlings for 2006. Vegetable industry
regularly reported as Christmas trade, sector and/or nursery
carrying the pest in since the early industry sector. The pest
international trade 2000’s is widespread in tropical
and sub-tropical regions
interstate.
Cowpea Mild Mottle | Currently undeclared Vectored by SLW Its range of primary | Yes No Yes Yes Yes SLW is reported to
Virus (Carlavirus) hosts are leguminous vector over 121
Potentially seedborne | species like french Qld CPMMV has not | There is potential for its | This pest can cause viruses (CABI 2017d)
CPMMV in selected instances, | beans, groundnut, (Fassifern & | been detected in introduction into significant damage to its
however the soyabean, lima bean, | Lockyer association with Tasmania in association | primary hosts, in Key references:
scientific evidence faba bean, soyabean, | Valley’s*) |the SLW with the introduction of | selected circumstances, CABI 2018
for seedborne cowpea, with the incursions into its vector, SLW, or in depending on the host, *FAO 2017
transmision is addition of the Tasmania association with suitable | virulence of the strain of
contradictory in solanaceous species, host material of plants and | the virus, and region in
nature. The evidence |tomato, and plant products imported | which it is established.
is not conclusive. Lamiaceae species — from regions where it is
Salvia hispanica known to be present, like
Queensland.
CPMMYV is vectored by
SLW in a non-persistent
manner; i.e. once acquired
by the vector the virus
remains with the vector
for its life.
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Pest Regulatory Status in | Pathway Association Pest Presence Potential for Potential for Risk Comments
(scientific & Tasmania Establishment Consequence assessment
common name) required?

Known Commodity Interstate# | Tas

concerned?

Tomato Yellow Leaf |LIST A Disease Vectored by SLW Range of hosts to Yes No Yes Yes Yes SLW is reported to
Curl Virus (Gemini which it has been vector over 121
virus) transmitted naturally | Qld TYLCV hasnot | There is definite potential | This pest of significant viruses (CABI 2017d)

TYLCV

by feeding
viruliferous SLW,
infected with the
virus.

An important primary
host is tomato

been detected in
association with
the SLW
incursions into
Tasmania

for its introduction into
Tasmania in association

with suitable host material

of plants and plant
products imported from

regions where it is known

to be present, like
southern Queensland.

Geminiviruses like
TYLCV are vectored by

SLW in a non-propagative

persistent manner; i.e.
once acquired by the
vector the virus remains

with the vector for its life.

concern is expanding its
biogeographic range in
QId, in direct
association with its
vector Silverleaf
Whitefly, since its initial
discovery as a new
quarantine pest
incursion for Australia
in 2006. The pest causes
significant damage to its
primary hosts,
particularly tomatoes,
and is transmitted by
adult SLW’s in a
persistent manner.

Key references:
CABI 2017d

# Pest distribution data for Australia is drawn from the Australian Plant Pest Database (APPD), unless otherwise specified; N/A = Not applicable
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3.2 PEST PROFILE(S) RISK ASSESSMENT
The following pest profiles draw upon the pest data sheets held in Appendix 2.

3.2.1 SILVERLEAF WHITEFLY COMPLEX (BEMISIA TABACI)*

* |t is important to note, as referred in Appendix 2.1, that Silverleaf Whitefly (SLW) is a complex of 11 genetic
groups, composed of at least 34 morphologically indistinguishable species. Within the B. tabaci complex, the
Middle East —Asia Minor 1 (MEAMZ1) cryptic species, formerly referred to as 'B biotype' and Mediterranean
(MED) cryptic species, formerly referred to as 'Q biotype' are the two most widely distributed species, and as a
result are best known.

3.2.1.1 LIKELIHOOD OF ENTRY, ESTABLISHMENT & SPREAD — SLW COMPLEX

Risk potentials are assessed for three different pathway scenarios, in order to compare each
pathways Unrestricted Risk Estimate (URE), if left unregulated:

Pathway 1 — Living plant stock of favoured hosts (either potted plants, seedling plugs
and/or cuttings) for use in protected (greenhouse) environments

Live potted nursery stock or cuttings of favoured primary hosts, such as poinsettia's, begonias,
gerberas, hibiscus, or durantas are sourced from interstate suppliers in an untreated fashion.
Plants and cuttings are imported regularly throughout the year by multiple nursery industry
suppliers/wholesalers, from potentially multiple locations interstate, including Queensland.
Queensland is a high risk region for presence of the pest. The pest is widespread and can be
prevalent in the field in large numbers on many different host species. Imported material is
subject to mandatory inspection on arrival at the biosecurity barrier in Tasmania. The end
destination of imported material is for use in protected environments, such as greenhouses (both
commercial and private), wholesale and retail nurseries, private dwellings, and commercial
establishments, including florists.

Pathway 2 — Cut flower and leafy vegetable imports

Cut flowers and leafy vegetables are imported by major wholesalers and retailers on a daily
basis, from several key suppliers at major produce markets interstate. All imported cut flower
consignments are subject to inspection, but only a portion of leafy vegetables are inspected, on
arrival at the biosecurity barrier in Tasmania. Being either a consumable or decorative product
item, product is distributed both rapidly and repeatedly on a daily or weekly basis all over the
State in an unrestricted manner.

Pathway 3 — Fresh fruit and non-leafy vegetable imports

Fresh fruits and non-leafy vegetables, are imported by major wholesalers and retailers on a daily
basis, from several key suppliers at major produce markets interstate. Imported material is
subject to mandatory inspection on arrival at the biosecurity barrier in Tasmania, though not all
consignments are inspected. Being a consumable product item, product is distributed both
rapidly and repeatedly on a daily or weekly basis all over the State in an unrestricted manner.

Qualitative values or estimates of risk likelihood are calculated in the manner described in the
Routine IRA Methodology, referred to in Section 2 of this IRA.
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Likelihood of Entry:

The likelihood of entry describes the chances of a plant pest being imported into Tasmania in a
viable state, and then being distributed in such a way that it will contact and transfer to a suitable
host. It is noted that a SLW incursion may go undetected for some considerable time after the
original incursion event, unless targeted survey work is undertaken to actively find it. The
reason being is two-fold:

1. SLW is very difficult to differentiate from greenhouse whitefly (GHW) by the untrained
eye, even though GHW is somewhat larger in size; and

2. SLW’s presence may be masked by high levels and widespread incidence of GHW around
the State, when such a common pest as this goes untreated in the field in order to control
and suppress its population levels.

Likelihood of Entry — Pathway 1 (Living plant stock of favoured hosts)

Unrestricted sourcing of plant stock (seedlings, seedling plugs or cuttings) of favoured host
plants like poinsettia, when not sourced from a declared pest free area with accompanying
certification, would hold a high likelihood of occurrence of pest life-stages associated with the
commodity if sourced from SLW prevalent vegetable and ornamental production regions such
as southern and northern Queensland. This view is supported by direct evidence of repeated
incursions of the pest on poinsettia seedlings imports from New South Wales or Queensland
over the past 15 years or more, even though the source of plant production is supposed to be
certified to acceptable risk mitigation standards.

Large volumes and frequency of movement of commodity along the pathway, on a regular basis
throughout the year would exacerbate the risk of entry of the pest. Seasonal timing would not
serve as a risk impact factor for plant product originating from warm, sub-tropical to tropical
climatic regions like Northern Territory, Queensland and northern New South Wales as the
prevailing environmental conditions suit the biological life cycle and development of the pest
year round. The level of hygiene in source nurseries (of plant stock) would play an important
role in the likely incidence of the pest. As speed and conditions of transport of “at risk” imported
plant product number in days, and the durability of the life cycle stage(s) of the pest as
unhatched eggs, pupae or nymphs with access to plant food reserves is high, this factorial is not
significant in mitigating the risk. Commercial procedures, such as refrigeration, which might
reduce risk of SLW survival are not a consistent feature of transport and storage processes of
imported plant products (certainly in non-summer months), hence survival of SLW would
remain high.

Though inspection is undertaken on arrival, the pest may be difficult to detect at low levels of
infestation (see Appendix 2.1). The high level of incidence of pest incursion events around the
globe indicates the high invasive capacity of this pest. Its invasive capacity is compounded by
a high density of pest number or inoculum in the form of eggs and pupae per square centimetre
of plant leaf material. Failure to detect even just one infection court on the underside or node
of a leaf of one plant, amongst hundreds can result in the entry across the quarantine barrier of
hundreds of eggs or pupae.

There is also a high risk of dispersal of the pest from infested to adjoining un-infested plant
material during transport, storage and handling of imported plant product as supported by
scientific evidence about the pests dispersive capacity. Importation of commodity to multiple
destination points in the PRA end-use area (Tasmania) present ample opportunity for entry of
the pest into a suited protected (indoor) environment. Certain lines of imported plant product,
such as the trade in vegetable seedlings like tomato and capsicum, and ornamental seasonal
potted colour of poinsettias, begonias and gerbera’s represent a high level of risk of associated
entry of the pest from tropical climate plant production zones infested with the pest.
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Likelihood estimate: High.

Likelihood of Entry - Pathway 2 (Cut flowers and leafy veg)

The unrestricted (and untreated) trade in cut flowers and leafy vegetables may potentially serve
as a pathway for entry of SLW, as proven through the pests known quarantine barrier
interception history globally (CABI 2017a-c). Cut flowers of Gypsophila spp., but also Aster,
Solidago, Solidaster (Aster x Solidago) and Dendranthema spp. are known to act as transfer
pathways for SLW. Volume and frequency of movement of commodity and/or pest along the
pathway is daily, so even an extremely low level of infestation and incidence would represent
a potentially regular event for pest entry. Seasonal timing is not an issue for material sourced
from warm climatic regions such as Queensland, Northern Territory and northern New South
Wales, as SLW is active throughout the year in both protected and unprotected environments.

Speed of transport delivery is only a matter of days from farm gate to the Tasmanian biosecurity
barrier, and durability of the life cycle stage(s) of the pest is good, particularly for unhatched
eggs and pupae with plant food reserves available. Commercial transportation procedures, such
as use of refrigerated cool rooms and trucking containers are a regular feature for movement of
these classes of plant material. However, as they are for relatively short periods, survivability
of the pest is anticipated as moderate to high.

Formal inspection of cut flowers imports does take place at the biosecurity barrier, on arrival in
Tasmania, but the pest can be very difficult to detect at low levels of infestation, and material
may not necessarily be sourced from declared pest free areas. Competing workloads may also
impact on the degree of barrier inspection and scrutiny. Pest management hygiene practices for
leafy vegetables are also normally high, with disposal of substandard stock en-route before
arrival in majority of cases. However, dispersal mechanisms of SLW would allow for pest
movement from ‘clean’ to ‘infected’ plant host material during transport. The fact that these
classes of plant product are sent to multiple destination points across Tasmania (PRA defined
area) and once used, are disposed of in uncontrolled manner represents a definite risk. However,
any disposal of such plant material in an outdoor environment would be unfavourable for the
establishment of the pest, particularly for non-summer months.

Likelihood estimate: Moderate

Likelihood of Entry - Pathway 3 (Fruit & non-leafy veg)

Prevalence of SLW in the products region of origin can be high if sourced from unrestricted
areas known to be infested by the pest in the field. However, there is a very low likelihood of
the pest ever being found in association with fruit and non-leafy vegetables because the pest is
known to almost always prefer leafy plant material, whether it be living plants or cut flowers.
Volume and frequency of movement of fruit and vegetables into Tasmania along the pathway
is daily, so even an extremely low level of infestation and incidence may possibly represent a
means of entry for the pest but it is considered to be highly unlikely, if not remote. Pathway
impact factors such as seasonal timing of export of plant material to Tasmania, speed of delivery
of consigned plant product, and method of transportation (such as cool storage) are not
anticipated to have any significant negative effects on the pests ongoing survivability and
fecundity. Inspection procedures on arrival are thorough and as the fruit and vegetables are
clean skinned the pest would be reasonably detectable even at low levels of infestation.

Pest management hygiene practices for fruit and vegetables is also high, with disposal of
substandard stock en-route before arrival in majority of cases, thereby reducing the background
level of risk of such classes of plant material serving as a pathway for entry of the pest.
Importation of commodity to multiple destination points within Tasmania in an
uncontrolled/unregulated fashion is a risk factor. However, as the intended end use of plant
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product is for human consumption and is a perishable good, it is unlikely to assist in the pests
survival on entry.

Likelihood estimate: Very Low

Likelihood of Establishment:
Likelihood of Establishment — Pathway 1 (Living plant stock of favoured hosts)

The importation of infested plant stock of living favoured hosts would present a high likelihood
of establishment of SLW in nurseries receiving such infested nursery stock. SLW requires
living plant material of suitable hosts to be present in order to survive for any length of time, if
the prevailing environmental conditions are also suited to its developmental life cycle.
Nurseries, whether wholesale or retail, fulfil both key needs as the infested plants are often:

1.  propagated or held in protected (controlled temperature and moisture) cultivation
environments. In Tasmania, for the pest to survive in cool temperate conditions,
particularly the colder winter months, it would normally require some form of artificial
heating and/or protection from the prevailing climatic extremes (cold). Yet the pest can
survive up to 80h at —2°C (De Barro 1995); and

2. held in relatively close proximity to many other plant species (plant stock) which would
most likely prove suitable as primary or secondary hosts for the pest. The pest is
demonstrated to have a very high degree of polyphagy (> 600 plant species and dozens
of plant families), and is imminently suited to dispersal via the ornamental nursery trade.
In terms of on-site infestation and dispersal, once introduced into a suitable environment
for its establishment it can disperse up to several kilometres on the wing, and display
several characteristics or qualities that signify a migratory habit to some degree. However,
a point of note is made that of the several incursions into Tasmania that have taken place
over the past decade or more in direct association with seasonal poinsettia cutting imports,
the pest has not spread to alternative hosts. It has remained largely confined to poinsettia
plant stock. The answer why is not understood, and may be reflective of a highly selective
strain or subspecies of the pest, that is limited in host range and vigour.

Private homes and private protected cultivation facilities (glasshouses or greenhouses) are also
equally suitable for pest establishment over some period of time, if infested plant stock such as
potted poinsettia’s is introduced into such environments. The pest incursion event discovered
in Tasmania in September 2006 is sufficient proof of this. Establishment of a pest like SLW
with a demonstrated high invasive capacity/potential is also strongly favoured when potentially
infested stock is:

1. going to multiple locations across the State, to multiple types of premises where suitable
alternative hosts may be present; and

2. inan uncontrolled fashion to clients who may hold a very low chance of recognising the
significance of the pests presence, because they are unable to distinguish it visually from
the very similarly looking greenhouse whitefly. The latter is common and widespread in
its distribution throughout Tasmania.

The establishment of the pest in the field, in unprotected environments in Tasmania is likely to
present a negligible risk in the short to medium term. On-going survey work since the early
2000’s in Tasmania indicates that SLW has not established for any length of time in the
outdoors.

However, with climate change pressures and a warming climate as demonstrated both globally
(IPCC 2014a and 2014b, USGCRP 2017) and locally (White et al. 2010, McDonald et al. 2013,
BOM 2016, DEE 2018a & 2018b), it is possible that an increased potential may exist for
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establishment of sub-tropical pests like SLW in more southern regions of Australia. Such a
latent pest threat may well be seasonal (over summering), if not permanent, in nature. The
question of climate change influences on the southward movement of sub-tropical pests
biogeographic range, has been discussed in earlier IRA reviews (DPIPWE 2011) and
Tasmania’s plant biosecurity risk methodology (see Section 3.7 and Appendix 2, DPIPWE
2014).

For a sub-tropical pest like SLW its establishment potential is also favoured by its known very
high level of genetic adaptability/polymorphism and mutability as demonstrated by its
extraordinary adaptability and resilience to selection of pesticide resistant strains, like the SLW
(MED) species. Prevailing scientific literature and industry management control practices are
all directed at trying to minimise exposure of the pest to pesticides to reduce the risk of selecting
new more virulent and resistant lines of the pest, particularly through the use of IPM pest control
strategies (see Appendix 2.1).

The frequency of SLW establishment outside its original geographic range, and invasive
capacity, is also extremely high, being formally listed as one of the World’s top 100 most
invasive organisms (GISD 2006). The fecundity of pest is also substantial, and in suitable
environments can complete its life cycle in relatively quick time resulting in eleven to fifteen
generations being able to be produced within the one year. As SLW’s adaptability to pesticides
(resistance) is very high in the longer-term, unless rapid and complete eradication is taken every
time each incursion/outbreak occurs, in the longer-term the biosecurity risk rises for the
undesired selection of a new more virulent and resilient strain (biotype) of the pest. This risk
factor alone strongly suggests that the maxim of ‘prevention is better than cure’ may prove to
be the wisest course of action; i.e. from a risk management perspective it is far better if a pest
such as this were not introduced in the first instance.

Likelihood estimate: High

Likelihood of Establishment - Pathway 2 (Cut flowers and leafy veg)

For these commaodity classes, the seasonal timing of product import, its intended end use and
destination will have a significant impact on the likelihood of pest establishment. For example,
a florist selling cut flowers with high product turnover and relative short shelf life represents a
lower level of biosecurity risk and concern when compared with a retail outlet (garden centre
or florist) selling potentially SLW infested potted poinsettia’s with long shelf life for internal
display in protected environments like shops, offices and homes. Pest establishment is also
favoured by potentially infested stock going to multiple locations across the State, to multiple
types of premises where suitable alternative hosts may be present. The pest is known to hold a
very wide host range, particularly in respect to other ornamental species like begonias, gerbera’s
and hibiscus. However, seasonal timing and the likely eco-climatic compatibility at time of pest
entry is an issue for outdoor environments. Cut flowers would most likely be bought for short-
term display in protected environments like hotels, private homes and offices, where it is
possible that SLW could establish itself in the short-term, but the plant product is then dumped
in the organic waste disposal stream in external, unprotected environments.

It is also anticipated that existing regulatory (biosecurity management) protocols currently
employed at the biosecurity barrier such as the plant matter inspection on arrival in a secure
environment prior to dispatch, would have a major positive impact in reducing the biosecurity
threat and establishment potential this pest in association with this pathway. The risk of pest
establishment associated with leafy vegetables is also greatly reduced by the product categories
intended end use and high rate of turn-over and consumption at the retail point of sale.
Packaged/sealed product with a longer shelf life as often sold through supermarket wholesalers
and retailers also presents a very low level of risk for pest establishment because the product is
sealed. Contaminated product would hold a good chance of being noticed and either destroyed
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directly or surrendered to an appropriate law enforcement and/or monitoring agency such as
Biosecurity Tasmania. This has proven to be the case historically in respect to accidental
incursions of QFF larvae found to be contaminating fruit purchased from retail outlets by the
general public.

By-products and waste, such as discarded leafy vegetable matter and faded cut flowers, dumped
in outdoor environments like compost heaps, tip sites, and industrial organic waste recycling
processes would represent a low risk. There is some degree of uncertainty about the overall risk
estimate for likelihood of establishment for this pathway, but the prevailing norms of product
handling and disposal would suggest the risk associated is low to very low.

Likelihood estimate: Low to Very Low

Likelihood of Establishment - Pathway 3 (Fruit & non-leafy veg)

It is considered unlikely that the pest would remain undetected on fruit and non-leafy vegetables
at point of arrival in the State on inspection of product at the biosecurity barrier. This combined
with the fact that fruit and vegetables are not a preferred host plant part entry pathway for the
pest, would further reduce the likelihood of the pest being brought into contact with suitable
hosts. Nor is the likelihood of establishment of the pest favoured by the product lines intended
end use (human consumption) and the fact that it has a high rate of turnover, consumption
and/or disposal at the retail outlet and consumer end destination. Food hygiene and Quality
Assurance management practices undertaken in response to meeting consumer demand for high
quality perishable fruit and vegetables is anticipated to work strongly in favour of helping
reduce the background level of risk of infection by a pest like SLW. This is in contrast to a plant
pathogen that may express a key part of its life cycle as being wholly dependent on infecting a
fruit or vegetable internally or on its skin surface, e.g. anthracnose of avocado’s is a case-in-
point. By-products and waste, such as discarded fruit and vegetable matter (peel) dumped in
outdoor environment situations like compost heaps, tip sites, and industrial organic waste
recycling bins, would represent a negligible risk due to the pests inability to survive long-term
in colder climes, and the fact that such material is now being utilised for commercial
reprocessing streams like organic composts.

Likelihood estimate: Negligible

Likelihood of Spread:
Likelihood of Spread — Pathway 1 (Living plant stock of favoured hosts)

The dispersive and invasive versatility of SLW, as demonstrated by its repeated international
trade incursions and spread world-wide into both new natural and artificial (man-made) habitats
(such as the greenhouse food production sector), proves it has a high capacity for spread. Such
versatility, as one of the world’s top 100 invasive species (GISD 2006), most probably arises
from the fact that the pest has a range of life cycle growth stages, well suited to dispersal and
spread with different types of plant host material and/or natural climatic weather patterns. This
can be:

1. eggs and/or pupae on the underside of leaves;
2. mature adult flies hiding under leaves or in cut flower bunches;

3. adult flies that display migratory characteristics which enable it to disperse independently
of wind direction over distances of several kilometres or more on the wing; or

4.  adult flies which are reported to be transported passively over even greater distances,
when assisted by strong winds. Personal communications in May 2010 with one of the
worlds experts on SLW dispersal, Professor David Byrne, Department of Entomology,
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University of Arizona, have revealed that no definitive data is held for this category of
spread.

In Tasmania, the industry sector most at risk of the introduction and establishment of SLW, the
CEA vegetable producers, is select and decentralised. Consequently the chances of an SLW
introduction in the nursery trade spreading to such business establishments prior to detection,
may be fairly low if the businesses choose not to source living vegetative propagation
material/mother stock from interstate. Even so, there is some risk of spread potential that will
come into play. The likelihood of spread of the pest via the ornamental nursery trades
wholesalers, of potted seasonal colour like poinsettias, around the State’s nursery retail outlets
could be quite high. A history of such incursions and risk pathway is proven to exist in Tasmania
over the past 15 years. This is exacerbated by the fact that the chances of pest recognition and
detection are greatly reduced in greenhouses infested with greenhouse whitefly, and community
awareness about the significance and ‘look’ of a pest like SLW is very low. Survey work
currently being undertaken for SLW on an annual basis around the State increases the chances
of early detection, if it should accidentally be introduced.

Likelihood estimate: Moderate

Likelihood of Spread - Pathway 2 (Cut flowers and leafy veg)

The potential for the pests spread, via the trade in cut flowers and leafy veg, if it should succeed
in passing through the biosecurity barrier either undetected and/or untreated, would be
reasonably good as the plant material involved is sold and spread in an uncontrolled manner to
multiple destinations and retail outlets all over the State. This is also because the frequency and
volume of movement of such commaodity class is high on a daily basis. However, the level of
community awareness and recognition about the pests significance and what it looks like would
be low.

Likelihood estimate: Low

Likelihood of Spread - Pathway 3 (Fruit & non-leafy veg)

The suitability of this class of host material to assist the spread of the pest is even lower, when
compared with Risk Pathway Scenario #2. Though such perishable goods are sold all over the
State in an uncontrolled manner, the plant products end use for human consumption and high
turn-over of stock works strongly against the pests potential for spread. The goods being
perishable are also likely to be composted and disposed of in outdoor environments, which are
not conducive to the survival of the pest (particularly in respect of over-wintering).

Likelihood estimate: Extremely Low

Likelihood of Entry, Establishment and Spread (L(EES)):

The combined likelihood estimates for entry, establishment and spread generate an overall
L(EES) of:

L(EES) - Living plant stock of favoured hosts:
High x High x Moderate = Moderate

L(EES) - Cut flowers and leafy veg:
Moderate x Low - Very Low x Low = Very Low
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L(EES) - Fruit & non-leafy veg:
Very low x Negligible x Extremely Low = Negligible

3.2.1.2 CONSEQUENCE ESTIMATIONS — SLW COMPLEX

The scale of impact of many plant pests, if introduced into Tasmania will, in the majority of
situations, be most significant at the local and regional level. Pests likely to have an impact at
the ‘Whole-of-State’ level are less common, possible examples of which include fruit fly
species, bacterial fireblight disease, and potato cyst nematode to name a few.

It is important to then fully understand the context of consequence of introduced pest’s potential
impacts in a small regional economy like Tasmania.

Tasmania has a very small population of just over half a million people, relative to all other
Australian States. Its land area is at least one third less in size of any other State, and of that
area, more than 40% is reserved in national parks, world heritage area and private conservation
reserves (Davey and Maynard 2007; ANRA 2010a; see Table 7). Davey and Maynard (2007)
state that agriculture occupies approximately 24% of Tasmania’s total land area, and more
recent ABS statistics suggest this figure has remained fairly stable, resting at 24.2% in 2010-11
(ABS 2012), whilst Perry (2017) refer to it still resting at 24%.

Primary industries form an important income sector to the State’s ‘gross value of production’
(GVP) or ‘gross state product’ (GSP), constituting approximately $1.5 billion per annum and
rising (DPIPWE 2018b). However, this is approximately only one ninth the scale of that of
other eastern seaboard Australian States, such as New South Wales, Victoria and Queensland
(see Table 7). These differing scales of primary industries economy need to be borne in mind
when any discussion is made about a pests magnitude of consequence in Tasmania.

Agriculture represents a vital part of the Australian economy, particularly in respect to export
trade (ABARE and MAF, 2006), but its importance is greatly magnified for a small, regional,
economy like Tasmania in which the primary industries sector and its export base continues to
play a very significant role. As BITRE (2008, p. ‘xx’ (Executive Summary)) states:

“Tasmania is linked to the performance of the national economy but is subject to greater
idiosyncratic shocks”.

In Tasmania’s Risk Analysis Framework (RAF) (DPIPWE 2010a), it is noted that the
importance of agriculture to an economy can be described using the Farm Dependent Economy
(FDE) measure. The RAF makes several important points about the context of evaluating

‘Consequence’ risk estimations from a Tasmanian perspective overall, and are quoted verbatim
as follows (DPIPWE 2010a; pp. 38-39):

“By combining production value and employment, the importance of agriculture to an
economy can also be described using the Farm Dependent Economy (FDE) measure. FDE
comparisons show agriculture is 30% more important to Tasmania than it is to Australia
overall. Tasmanian FDE may be underestimated since some Tasmanian processing output
may be allocated to mainland states because company headquarters are located there
(Davey and Maynard 2007).

............ In summary, small island economies generally have in common:
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e small domestic markets that limit local economic growth (less opportunity for
economies of scale, higher costs per capita for basic services, weak internal
competition);

e narrow range of domestic output and export markets (related to inability to access
economies of scale and giving rise to specialised output); and

e openness to trade (reliance on imported goods and services means export-led
economic growth becomes proportionately more important than supplying the
domestic market by import substitution) (Bureau of Infrastructure, Transport and
Regional Economics 2008).

While Tasmanians, like other island inhabitants, have become skilled in finding significant
international markets for the goods they produce (Stratford 2008), a small, less diverse,
export-dependent economy nonetheless confers a comparatively higher level of exposure
to external perturbations, particularly when an important sector is involved. For
Tasmania, a decision by trading partners to swap to new food suppliers, including due to
pest incursions here is likely to result in more severe consequences. Furthermore, these
market impacts may not be confined to primary producers because of the centrality of that
sector to small Tasmanian communities which are particularly vulnerable to the flow-on
effects of external shocks. Tasmania’s population is strongly decentralised compared with
most other States and Territories.” ........................

“Quantifying the economic and social impact of pest pressure on rural communities, and
separating it from other stressors is difficult. However, a pest incursion can be the final
straw for small communities already precariously balanced on a population threshold
beyond which basic service provision becomes unviable (Cook et al. 2008).

These small and generally undiversified economies tend to be more vulnerable to
disturbances such as reduction in viable crop choice because the opportunities to transfer
displaced labour (and perhaps capital) to other productive uses are typically limited. This
often results in emigration of both labour and capital from those local economies.”

An IRA review of the threat posed by fruit flies to Tasmania (DPIPWE 2011), also makes the
following comments from a ‘Whole-0f-State’ economic perspective:

“The Tasmanian economy is a small open economy that is susceptible to external forces,
in particular it is reliant on trade as a major source of income and is therefore trade
exposed (BITRE 2008). International exports represent 18% of the States’ Gross Product
and approximately 30% of Tasmania’s output is exported interstate (TDTF 2007).
International trade is thought to be good for the Tasmanian community because exporters,
on average, pay better wages and provide better employment conditions (Harcourt 2002).
Tasmania differs from other jurisdictions with highest level of dependence on rural
industries including agriculture, which is geared towards this international market (ANZ
2006, ABARE 2006). It has been predicted that Tasmania’s future prosperity depends on
exports and globalization (Eslake 2006). ”
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BRAND TASMANIA

The value of marketing produce on a regional basis, known as ‘clusters’, is well recognized, as
utilized by the Australian wine industry (Johnston, 2003, pg.19). Likewise, successive
Tasmanian Governments have recognized the critical importance and value of regional
branding, through the development and use of a master brand - ‘Brand Tasmania’, supported
by annual brand health surveys (Brand Tasmania 2018a). Brand Tasmania (2018b) states “The
master brand operates in an over-arching position above sectors and regions, while lending its
strength to many sub-brands .

It recognizes that ‘place-of-origin’ branding plays an essential part in Tasmania’s economy,
where “Tasmania is a small-business State with a high level of dependence on niche marketing ”
(Brand Tasmania 2018b). Eslake, (2006) notes that Tasmania, through its brand identity,
exports produce to the most discerning markets, which means that Tasmanian product obtains
a high price thereby overcoming the disadvantages associated with the States small size and
distance from international markets. Most importantly, Brand Tasmania, also strongly
recognises Tasmania’s relative pest and disease freedom and biosecure status is both a unique
situation globally, and central to its brand identity (Brand Tasmania 2018c). Use of the brand
also recognises that there is future potential for diversification of product through niche markets
and supplying out-of-season fresh produce to northern hemisphere markets (Eslake, 2006).”
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TABLE 7. THE SCALE OF TASMANIAN PRIMARY INDUSTRY PRODUCTIVITY RELATIVE TO MAINLAND AUSTRALIAN STATES

State/ Territory™ Population (approx.) Land Area Farm numbers Agricultural GVP

No. Nat % (km?) Nat % No.| % No. ($ billionp.a.)| % National GVP
TAS 522,000 2.1 68,401 0.9 2,330 2.7 1.48 ~2.6
VIC 6,358,900 25.7 227,416 2.9 20,776 24.2 13.08 ~23.4
NSW 7,895,800 31.9 800,642 10.4 26,124 30.5 13.09 ~23.4
QLD 4,948,700 20.0 1,730,648 22.5 18,153 21.2 13.22 ~23.6
NT 246,100 1.0 1,349,129 175 374 0.4 0.7 ~1.2
WA 2,587,100 10.5 2,529,875 329 8,400 9.8 8.19 ~14.6
SA 1,726,900 7.0 983,482 12.8 9,484 111 6.23 ~11.1
Australia 24,702,900 NA 7,692,024 NA 85,681 NA 55.99 NA

e *Australian Capital Territory (A.C.T.) with a land area of only 2,358 km? (DFAT 2008) is not considered in this analysis as it is the national capital and represents a very small
area of land mass, hence the discrepancy between some overall total figures like population for the nation and by State

o NA = Not applicable; Nat = National; GVP = Gross Value of Production

e # This indicates the size of other States GSP as a multiple factorial of Tasmania’s GSP ; “Australian average for food surplus is 30%

o Data referencing sources:

1. Statistics for Australian population are sourced from ABS (2018), for land area from DFAT (2008), ABS (2010), and ANRA (2010b), and for farm number from NFF (2017).
Specified land area for Tasmania is taken as an approximation rather than absolute truth, as BITRE (2008) quotes Tasmania’s land area as being 67, 941km? and 0.9% of the
total land area of Australia.

2. GVP data is rounded out and sourced from ABS (2015), NFF (2017), and DPIPWE (2018b) for Tasmania. ABS (2015) cite total Australian agricultural GVP for 2015-16 of
$55,993,952,358. On average, per head of population that equates to $2,266.7 GVP per head, or $226.67 million per 100,000 people.
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CONSEQUENCE ESTIMATIONS FOR SILVERLEAF WHITEFLY
Economic Consequences

Though several species of whitefly are reported in association with annual cropping systems,
by far and away the most important of these is the SLW complex and its capacity to transmit
so many different plant viral pathogens; 111 in all according to Jones (2003), which has since
increased to 121 according to CABI (2017a). Of less importance, but still significant, is the
impact of greenhouse whitefly (Byrne et al. 1990). SLW is reported to have a serious impact
on the production of a wide range of protected horticultural crops and a range of field crops
(CABI 2017a-c). Major economic loss has been reported in the United States on occasions
rising to over 100 —500 million USD combined losses annually. Devastating losses have been
recorded in Pakistan, the Americas, and the Caribbean (De Barro 1995). Morgan and McLeod
(1996) demonstrated that consequence of outbreaks of both SLW and the virus, Tomato Yellow
Leaf Curl Virus (TYLCV) that it can vector, would be severe for both single producers and
national industry sector alike in the United Kingdom. They reported margin losses in the tomato
greenhouse production sector of £5,500 per 0.1 ha. This equates to $ 9,739 per 0.1 ha on recent
currency exchange rates.

For Tasmanian ‘controlled-environment agriculture (CEA)’ vegetable production businesses
over 1-3 hectares in size, this would equate to potential margin losses of over $ 100-300,000
per annum per business. However, this cost estimation loss may vary depending on the host
being grown. Host preference by the pest has been demonstrated to vary (see Shah and Liu
2013). SLW is now a serious pest of greenhouses in northern Europe causing major economic
loss, particularly as it holds the capacity to vector a range of serious viral pathogens such as
TYLCV. The economic cost to selected Tasmanian greenhouse vegetable producers could be
severe in terms of both lost production, loss of lucrative supply contracts with major Australian
domestic retail (supermarket) chains, and increased costs of pest control otherwise not required.
Particularly as tomatoes are now recognised as the most purchased fruit or vegetable by
Australian households (Day 2018). Alternatively a switch to IPM systems to control the pest
also come with a cost, particularly for any transition periods. The impact on jobs in fragile local
and regional economies would be anticipated to be potentially significant in the short to medium
term, on the basis of information supplied by those industry business leaders to this review. For
example, the director, Dr Johann Joubert, of Tasmania’s largest CEA capsicum producer, New
Life Industries P/L at Lillico, noted from their business (market access) perspective (Dr Johann
Joubert, pers. comm., May 2010 & July 2018) that:

o Introduction of a pest like SLW would threaten their fruit production marketing advantage
provided through their operation’s pest and pesticide free status;

o Significant concerns lay in having to apply harsh and costly pesticides to control
outbreaks until alternative IPM strategies are found, thereby affecting their marketing
advantage severely;

o Potential exists for export of product to Japan and southeast Asia, and the introduction of
any such pest could threaten such future opportunities for production expansion. Any
such situation domestically would hold serious consegences for their

J. & A. Brandsema, a major CEA producer of greenhouse cherry and Perino tomatoes, based in
northern Tasmania, also held similar concerns about the economic consequence of SLW (and
TYLCYV) for their export product (Mr A. Brandsema, pers. comm., April 2010 & July 2018).
Brandsema’s production is year round, thereby providing full time employment for many staff
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year round. Any disruption to that production base would most likely have a significant impact
on local employment.

The feedback provided by these two medium sized CEA business enterprises in Tasmania
support earlier comments made about the context of consequence for small scale regional
economies like Tasmania, that have arisen from high quality, in-depth investigations of regional
economies of scale (BITRE 2008; Cook et al. 2008; Davey and Maynard 2007; Eslake 2006;
Harcourt 2002). The point these reports consistently make is that small regional economies like
Tasmania are much more vulnerable to external, idiosyncratic shocks. Introduction and
establishment of foreign pests like SLW and TYLCV are just one more shock that not only
result in lost production and increased control costs, but also hold the potential to dramatically
impact on the export bottom-line of these CEA businesses which provide a pivotal role in the
well-being of local and regional economies of scale.

As mentioned earlier, a counter argument to the projected consequence of introduction of a pest
like SLW is the use of IPM strategies to mitigate both the spread and population of the pest (see
Appendix 2.1). Significant advances have been made in recent years in selecting and applying
biocontrol agents to combat the pest in the field. However, to deploy such a pest management
strategy, growers will face significant costs having to source ‘IPM friendly seedlings’, which
are not contaminated with pesticide residues. It also assumes that the grower can in fact source
the right plant varietal stocks on the open market as IPM friendly seedlings. Other pest threats
currently unfolding in Australia like the recent incursion of TPP could also in years to come
prevent access to such market supplies through the introduction of import regulations in
Tasmania which do not allow the import of untreated IPM friendly seedlings that serve as hosts
to a pest like TPP. The point being, the mix of necessary regulatory controls can never be taken
in isolation of each other.

In truth, the IPM argument is a risk management strategy that can only be considered and
deployed ‘post incursion’ or ‘post introduction’ of a given pest like SLW. Such a policy
approach also lies outside the international guidelines on PRA methodology and calculation of
a potential quarantine pest’s Unrestricted Risk Estimate, and consequence if nothing were to be
done to mitigate the potential introduction of a given pest in trade (see Section 2 of this IRA,
DIPWE 2010a and 2014). Consequently, the issue plays no factor in the calculation of SLW’s
URE.

Social Consequences

In the United States, at times of major crop failure caused by this pest, thousands of jobs have
reported being lost. In Tasmania, if it were to establish in the protected cultivation (greenhouse)
industry sector, though relatively small scale compared to the States GSP or GVP overall, it
none-the-less would have a significant, if not highly significant impact on the viability and well-
being of small to medium sized businesses and their employees livelihoods. Many of the small
operators in this industry sector are family run businesses that sustain their whole means of
livelihood.

In approximate terms, greenhouse vegetable growers in Tasmania currently produce $ 6-7
million of produce annually from approximately 6-7ha of greenhouses (see Table 1), employing
over 70 Full Time Equivalent (FTE) staff, and double that number in casual staff. For the staff
and businesses concerned, the dollar returns from such production represents their livelihood.
For example, New Life Industries P/L, a capsicum producer at Lillico, Tasmania, currently
employs over 35 Full Time Equivalent (FTE), and up to 60 casual staff during the picking
season, in a region and local economy that is recognised as being economically challenged. It
has served as a valuable employment provider for many previously socially dislocated people
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who otherwise may experience difficulty in finding meaningful employment. Any significant
impact on their production capacity and business would hold serious ramifications for such
staffs livelihoods and potential well-being (see Appendix 4; for an excerpt of Government
Hansard in Federal Parliament about the significance of the business to the local economy with
respect to a parliamentary debate on employment fairness).

Environmental Consequences

The pest does attack a wide range of hosts, particularly introduced weed species. However, the
pest is not anticipated as holding a significant impact on the outdoor environment in Tasmania
because of:

e the rigours of the current climate on a daily cyclical and seasonal basis which are not
conducive to the survival of the pest in the long-term, and

o the fact that Australian Natives tend to be non-favoured hosts for this pest.

Whether a SLW outbreak would be more serious than GHW is unknown. However, reported
pesticide resistance by SLW to a wide range of conventional insecticides is becoming a major
problem of concern for greenhouse growers around the world (OEPP/EPPO 1989). If a pesticide
resistant strain or biotype of SLW, such as SLW (MED) species, were introduced into the State,
it may lead to an enforced increase in pesticide use to try and control, if not eradicate, it.

Alternatively, greenhouse producers are increasingly turning to Integrated Pest Management
(IPM) strategies as long-term problem solving management methods. If so, pesticidal side
effects may be kept to a minimum but there would be management costs involved in
maintaining a healthy and fully functioning IPM system. Certainly, if SLW were to establish in
the State in the long-term, one of the best prospects for management and containment of impact
of the pest would be the introduction of a parasitoid wasp like Eretmocerus hayati (Kristensen
et al. 2013, Liu et al. 2015).

Economic Consequences: Moderate
Social Consequences: Moderate
Environmental Consequences: Very Low

OVERALL MAGNITUDE OF CONSEQUENCE:

At the local level, the consequence of SLW being introduced would be highly significant in
selected areas for businesses affected like CEA producers. At a district level, the pests impact
(and any viruses it may be vectoring) would be significant to highly significant, and at a regional
level its impact would range from being minor to significant. Taking the highest single risk
estimation value overall, it is estimated the pests impact and consequence would be ‘Moderate’.
Consequence estimation is independent of specific entry pathways.

Combined Estimate: Moderate
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3.2.1.3 UNRESTRICTED RISK ESTIMATE (URE) — SLW COMPLEX:

PATHWAY PEST RISK ASSESSMENT
L(En) L(Es) L(S) L(EES) Mag of URE
Conseq
Living plant stock of |High High Moderate Moderate Moderate Moderate
favoured hosts
Cut flowers and leafy |Moderate  |Low -Very |Low Very Low |Moderate |Very Low
veg Low

Fruit & non-leafy veg |Very Low |Negligible |Extremely |Negligible |Moderate Negligible
Low

3.2.1.4 ALOP STATEMENT
GENERAL COMMENT:

The URE for SLW exceeds Tasmania’s ALOP for the pathway of ‘Living Plant Stock of
Favoured Hosts’, but does not exceed the risk for ‘Cut flowers and leafy vegetables’ or ‘Fruit
and non-leafy vegetables’. ‘Consequently the risk this disease presents to Tasmania requires it
be managed as a Regulated Quarantine Pest (RQP) for its primary pathway of concern — living
host material.

LEVEL OF PEST QUARANTINE STATUS FOR Silverleaf Whitefly complex (Bemisia tabaci)
Existing:
SLW is a List A Regulated Quarantine Pest (RQP).

Recommended:

That SLW remains a List A Regulated Quarantine Pest (RQP), and IR33 be revised to reflect
any identified recommendations from this IRA review.
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3.2.2 TOMATO YELLOW LEAF CURL VIRUS (TYLCYV)

3.2.2.1 LIKELTHOOD OF ENTRY, ESTABLISHMENT & SPREAD

Risk potentials are assessed for two different pathway scenarios, in order to compare each
pathways Unrestricted Risk Estimate (URE), if left unregulated:

Pathway 1 - Living host plant material infested with viruliferous SLW

The pests invasive profile suggests that the most likely risk pathway for the pest is with infested
living host plant material, and/or host plant material contaminated with infected (viruliferous)
adult Silverleaf Whiteflies. The imported plant material can either be whole plants, seedlings
or cuttings. The virus is reported to be able to infest all life cycle stages of SLW.

Pathway 2 — TYLCYV infected tomato fruit

The pest holds the potential to be introduced into the State via infested fruit, but may not persist
because the plant product is perishable and holds a relatively short shelf life prior to disposal.

Qualitative values or estimates of risk likelihood are calculated in the manner described in
DPIPWE (2014), as summarised in Section 2 of this IRA.

Likelihood of Entry:
Pathway 1 (Living host plant material infested with viruliferous SLW)

The likelihood of the pathogen being introduced into the State would be high if either:

1.  infected ‘living’ plants of either primary or secondary plant species were introduced into
Tasmania as potted ornamentals or vegetable seedling plugs of hosts like tomato, beans,
or capsicum, if sourced from either:

a.  field infested plant and vegetable production regions of southern Queensland;
and/or

b.  protected cultivation environments in any place where the pest is known to occur;
or
2. indirect association with its vector such as adult SLW flies, that have acquired the virus,
and are contaminating the imported plant or plant product.

However, if SLW is not present at the place of production and/or producers region, it will most
likely not be a problem.

Likelihood estimate: Moderate

Pathway 2 (TYLCYV infected tomato fruit)

Tomato fruit infected with the virus has been reported as quarantine intercept plant material in
international trade (CABI 2017d), so the pathway can potentially exist. However, the disease is
known to be primarily act as a foliar pathogen which deforms the growth of the plant and
depresses fruit yield.

Likelihood estimate: Low - Moderate

Likelihood of Establishment
Pathway 1 (Living plant material infested with viruliferous SLW)

Seed of hosts does not present a risk of establishment of the disease. However, introduction of
living, uninfected host material contaminated with viruliferous whiteflies into suitable,
protected cultivation environments like wholesale and retail nurseries in Tasmania would
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directly assist the establishment of the disease. Equally the importation of infected host material
contaminated with whiteflies not having yet acquired the virus would also represent a serious
risk of introduction of the disease.

Likelihood estimate: Pathway 1 = Moderate;

Pathway 2 (TYLCV infected tomato fruit)

Any infested fruit imported into the State will most likely not result in the establishment of the
disease ‘if’ Tasmania remains free of the vector, SLW. The fruit’s end use is for human
consumption and as it is a perishable item with a finite, short-term life, the virus will not persist,
particularly if no adult SLW flies were present to feed on the fruit.

Likelihood estimate: Very Low

Likelihood of Spread
Pathway 1 (Living plant material infested with viruliferous SLW)

If both the vector, SLW, and the disease, TYLCV were introduced together into the right
propagative environment like a major ‘protected cultivation’ vegetable production facility
(cultivating one or more of its primary hosts like tomato (private or commercial)), the virus
would spread throughout the crop if no action were taken to eradicate it. However, its spread
would be confined to the production facility or any other protected cultivation place of
production that infested plant material was transferred too. Matsuura and Hoshino (2008)
demonstrated that even low population densities of SLW could result in severe viral disease
incidence and spread by TYLCV in protected cultivation (greenhouse) environments. This
research result for low levels of ‘inoculative’ whiteflies was previously demonstrated by Cohen
(1990; pg. 216 from Cohen et al. 1988), where the maximum level of TYLCV - carrying
whiteflies in the population was approximately 5.4%

Likelihood estimate: Low - Moderate

Pathway 2 (TYLCV infected tomato fruit)

The virus will not be spread by the presence of infected fruit without the presence of the adult
flies of the vector, as it is not mechanically transmitted (CABI 2017d).

Likelihood estimate: Negligible

Likelihood of Entry, Establishment and Spread (L(EES)):

The combined likelihood estimates for entry, establishment and spread generate an overall
L(EES) of:

L(EES) - Living plant material infested with viruliferous SLW:
Moderate x Moderate x Low - Moderate = Very Low — Low

L(EES) - TYLCYV infected tomato fruit:
Low — Moderate x Very Low x Negligible = Negligible
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3.2.2.2 CONSEQUENCE ESTIMATIONS - TYLCV
Economic Consequences
CABI CPC (2017d) states that:

“Although TYLCV has a broad host range, it is primarily known as one of the most
damaging viruses to infect tomatoes. The virus affects yields by greatly reducing
the number of fruit produced. Fruit developing at the time of infection remain on
the plant, but very few fruit will set once infection has occurred”.

Outbreaks of new strains of the virus in European, Mediterranean, Middle Eastern, and northern
African countries like Israel, Greece, Italy, Portugal, Spain, Egypt, Iraq and Morocco have been
severe. It has caused 100% crop losses in Jamaica and Portugal. The economic impact
(consequence) of a pest like TYLCV on the financial bottom line of Tasmanian CEA producers
would most likely be significant, if not severe, as the businesses would need to probably close
off production for some time, rogue all plant material in order to destroy infected plants,
eradicate the pest incursion, then restock with clean plant material. There could be unforeseen
impacts on loss of markets and supplier guarantee penalties with major clients like supermarket
chains, and/or actual loss of supply agreements in the short term. The image of the brand as a
producer of quality product may be diminished in the short to medium term in the eye of either
the public or its major suppliers. The host range characteristics of the disease being primarily a
disease of tomato, would suggest that it may not have any significant impact on Capsicum
producers like New Life Industries P/L. However, Thomas and Persley (2006) do cite Capsicum
as a host of TYLCV, as does CABI (2017d). Based on stated yield losses by Persley (2016)
(see Appendix 2.3), it has cost tomato production in south Queensland in the order of $ 100-
150 million in the past decade or more since the diseases introduction into Australia.

Social Consequences

The social impact of a pest like TYLCV on the financial bottom line of Tasmanian CEA
producers could well prove significant, and may contribute to short-term job losses concurrent
with lost production and potential loss of domestic export contracts. The degree of significance
of these local and regional employment markets in Tasmania have been discussed previously
in SLW’s Pest Data Sheet (Appendix 2.1), and the broader context of the significance of
negative pest impacts on Tasmania’s agricultural production sector as a small, decentralised
economy of scale.

Environmental Consequences

Though TYLCV can go to several commonly introduced weed species and cultivated, exotic
ornamental plant species, there are no reports of it infecting Australian native plant species. Its
impact environmentally is likely to be minor at most.

Economic Consequences: Moderate
Social Consequences: Low — Moderate
Environmental Consequences: Extremely Low — Very Low

Magnitude of Consequences:

At the local and regional level of consequence, the introduction and establishment of TYLCV
and SLW in greenhouses of CEA vegetable production in Tasmania would be significant, if not
highly significant. The overall estimate of pest consequence would be ‘Moderate’, taking the
single highest value as referred in Section 2 Method.

Combined Estimate: Moderate
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3.2.2.3 UNRESTRICTED RISK ESTIMATE (URE) - TYLCV:

PATHWAY PEST RISK ASSESSMENT

L(En) L(Es) L(S) L(EES) Mag of URE

Conseq

Living plant material Moderate Moderate Low — Very Low — Moderate Very Low —
infested with Moderate Low Low
viruliferous SLW
TYLCV infected Low — Very Low |Negligible |Negligible |Moderate Negligible
tomato fruit Moderate

3.2.2.4 ALOP STATEMENT

GENERAL COMMENT:

The URE for TYLCV suggests that the risk it presents to the State rests somewhere slightly
above an acceptable level of risk, of Low risk, for living plant material infested with viruliferous
SLW. The secondary pathway of potentially TYLCV infected tomato fruit does not present an
unacceptable level of risk.

LEVEL OF PEST QUARANTINE STATUS FOR TYLCV
Existing:
TYLCV was declared a List A RQP of concern on 26" April 2007.

Recommended:

Retain TYLCV as a List A RQP of concern for Tasmania. Risk management measures will
need to be applied against the introduction of TYLCV into Tasmania as an integral part of IR33
for Silverleaf Whitefly (SLW complex).
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3.2.3 COWPEA MILD MOTTLE VIRUS (CPMMY)

3.2.3.1 LIKELTHOOD OF ENTRY, ESTABLISHMENT & SPREAD

Risk potentials are assessed for two different pathway scenarios, in order to compare each
pathways Unrestricted Risk Estimate (URE), if left unregulated:

Pathway 1 - Living host plant material infested with CPMMV viruliferous SLW

The pests invasive profile (Appendix 2.3) suggests that a primary risk pathway for the pest is
the potential importation of infested living host plant material, and/or host plant material
contaminated with CPMMYV infected (viruliferous) adult Silverleaf Whiteflies. The imported
plant material can either be whole plants, seedlings or cuttings. The virus is reported to be able
to infest all parts of the host plant.

Pathway 2 — CPMMYV infected bean pods of primary hosts

The disease holds the potential to be introduced into the State via infested seed, imported for
domestic garden vegetable production, and/or commercial broad-acre agriculture.

Qualitative values or estimates of risk likelihood are calculated in the manner described in
DPIPWE (2014), as summarised in Section 2 of this IRA.

Likelihood of Entry:
Pathway 1 (Living host plant material infested with CPMMV viruliferous SLW)

The likelihood of the pathogen being introduced into the State would be moderate to high if

either:

1.  infected ‘living’ plants of its primary host plant species were introduced into Tasmania
as potted nursery plants, vegetable seedling plugs of hosts like French beans, soyabeans,
lima (butter beans), broad (faba) beans, any susceptible variety of cowpea, and Vigna
spp., if sourced from either:

a.  field infested plant and vegetable production nurseries if present in regions in
Queensland in which both the vector and disease are both present; and/or

b.  protected cultivation environments in any place where the pest is known to occur;
and/or

2. indirect association with its vector, such as adult SLW flies, that have acquired the virus,
and are contaminating the imported plant or plant product.

However, due to the time taken to import such plant stock from interstate points of origin such
as Queensland, where transport to Tasmania may take anywhere between 1- 3 days, the level
of inoculum present in viruliferous whiteflies may well significantly decrease because the virus
Is transmitted in a non-persistent manner. The virus needs to be re-acquired by the vector within
20-60 minutes.

Likelihood estimate: Moderate

Pathway 2 (CPMMV infected bean pods of primary hosts)

Bean seedpods infected with the virus are believed to have carried the disease across
transnational (intercontinental) borders (CABI 2018). Consequently the time and distances
involved in trade of such product are not expected to impede the viability of diseased seed pods.
However, one factorial working against this entry pathway is the low rate of seed transmission
that the disease has been demonstrated to hold, of no more than several percent transmission.
Even with bulk seed imports for commercial broad-acre agricultural sowing, the volumes of
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diseased pods may be relatively low, and extremely low for small seed lots for private domestic
production/consumption.

Likelihood estimate: Low - Moderate

Likelihood of Establishment
Pathway 1 (Living host plant material infested with CPMMV viruliferous SLW)

Imported diseased seedlings of primary host plant material destined for use in domestic
production via the nursery/garden hardware retail sector would represent a significant risk. This
is because the plant material is being distributed across the State in an uncontrolled manner and
planted directly into field and/or hothouse (CEA) situations. Both factors represent high risk
activity, as the plants are living, and remaining viable for some length of time. This may favour
full life cycle disease expression, and the plant material is not being rendered unviable in the
short to medium term, until harvest several weeks after planting. Peak import and planting times
for seedling nursery stock will most likely occur during the growing season when weather
conditions are best suited for normal growth and development of the plant, during mid-Spring
through to late Summer months. Nursery sales would not be high for such seedlings over the
Tasmanian winter, when it is common to experience high frost conditions on a regular basis,
shortened sunlight hours, and cool temperatures. The exception to this rule is plant material
intended to be grown in protected, CEA conditions. Factors working against long-term
establishment of the disease for this pathway are:

1.  the vector is not present in Tasmania, and if it were, will not currently establish itself in
the field. There is a small possibility that SLW could establish in the field in northern,
coastal Tasmania in highly protected situations. However, the known invasive history of
the vector in Tasmania over the past decade or more does not demonstrate this (see
Appendix 2.1);

2. Host plants will be harvested and destroyed thereby ending the life cycle of the disease,
unless a small percentage of seed pods have also become infected through the life cycle
of the plant. There is a small possibility of harvested seed, retained for future planting
purposes, being diseased;

3. Viruliferous whiteflies if imported with host material will not retain the virus for any
length of time, unless they are able to re-acquire it from infected plant material; and/or

4.  Itisnotanticipated that a great deal of host material is likely to be imported into Tasmania
from the affected regions in Queensland.

Likelihood estimate: Pathway 1 = Moderate

Pathway 2 (CPMMYV infected bean pods of primary hosts)

Any infested seed pods of host plant material, such as French bean seed, imported into the State
for production will most likely result in the establishment of the disease in the field in the first
instance, as seed is likely to be sown at a time of year conducive to normal growth of the plant
and expression of the disease. However, there is a definite end-point to such a risk factor, as the
plants will be harvested at the end of their life cycle after a couple of months growing in the
field. As the vector, SLW is not present in the field to further spread the disease, disease
expression may not be greatly enhanced beyond the initial level of seed infestation as it is a
virus, which requires a vector to transmit it from plant to plant. Seed will be harvested and used
for human consumption, and/or diseased seed rogued at the time of harvest. Infested seed left
in-ground at harvest time, could re-establish the disease at the time of the next growing season.
An important risk factor working against establishment of the disease is the low rate of seed
transmission for those hosts to which seed transmission has been reported (even though
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questions have been asked about whether the virus is truly seedborne). There is a greater
possibility of low level disease establishment in broad-acre crops of hosts like French bean (an
important vegetable processing sector in Tasmania), than the risk presented by imported seed
lots for domestic production. Seed of the latter is normally subject to high levels of quality
control and any diseased seed found at source or in the processing/handling factory would most
likely be rogued and destroyed.

Likelihood estimate: Very Low - Low

Likelihood of Spread
Pathway 1 (Living host plant material infested with CPMMV viruliferous SLW)

If both the vector, SLW, and the disease, CPMMV were introduced together into the right
propagative environment like a CEA production facility (glasshouse - private or commercial)
in association with living plant material of one or more of its preferred primary hosts, the virus
would spread throughout the crop if no action were taken to eradicate it. However, its spread
would most likely be confined to the production facility if reliant on transfer by the vector, and
therefore not spread within the State in an uncontrolled manner. Consequently, even if
introduced the diseases distribution would most likely be heavily restricted and thereby readily
contained once its presence is identified. The disease will also not survive beyond the life span
of its host, even if viruliferous SLW are present, because the virus is non-persistent in its vector
(see Appendix 2.3).

Likelihood estimate: Very Low - Low

Pathway 2 (CPMMV infected bean pods of primary hosts)

The virus could be spread by the uncontrolled distribution of imported diseased seed for broad-
acre agricultural sowing in the first instance. However, the likelihood of the disease being
spread further from harvested seed of the crop will be fairly low as the rate of seed infestation
and transmission has been demonstrated to be low (CABI 2018). In broad-acre agricultural
production the presence of the disease would most likely be identified and reported to
Biosecurity Tasmania (official sources) in the State, either by:

1. agricultural extension officers and agronomists; or
2. contract growers of vegetable processors; or

3. representative grower bodies like the Tasmanian Farmers and Graziers Association;
and/or

4.  Tasmanian Institute of Agriculture research scientists holding close industry links with
the vegetable processing sector.

Likelihood estimate: Very Low - Low

Likelihood of Entry, Establishment and Spread (L(EES)):

The combined likelihood estimates for entry, establishment and spread generate an overall
L(EES) of:

L(EES) - Living plant material infested with CPMMV viruliferous SLW:
Moderate x Moderate x Very Low - Low = Very Low
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L(EES) - CPMMV infected bean pods of primary hosts:
Low — Moderate x Very Low - Low x Very Low - Low = Extremely Low — Very Low

3.2.3.2 CONSEQUENCE ESTIMATIONS - CPMMV
Economic Consequences

The French bean processing sector for Tasmania is an important industry, generating million
dollars for its contract growers and processors (see Section 1.4). Any major outbreak of the
disease could significantly impact the industry in the short to medium term if efforts are made
to eradicate the disease. For a disease like this, with the epidemiological profile that it has it
would be possible to successfully eradicate any outbreak of the pathogen in the State,
particularly as the State’s environment is not 100% conducive to expression of the disease, as
it is a tropical pest in nature. Climate change factors are unlikely to change this scenario in the
short to medium term (next few decades, unless the vector — SLW were able to gain entry into
the State and establish in the field at some point). The extent of disease expression and thus
damage to crops, can vary widely, depending on the virulence of the viral strain, susceptibility
of host, degree of population density of its vector, etc. It is noted that no regional plant
protection organisation views this disease as a quarantinable pest, according to EPPO (2018),
and CABI (2018) rates its impact as low. However, CPMMV is considered to pose a threat to
the US soyabean production sector worth 34 billion USD per annum, and therefore, should not
be ignored in the Australian context. The diseases impact in south-east Queensland has been
significant since its detection in 2016, causing significant crop losses and millions of dollars in
revenue lost.

Social Consequences

The social impact of a pest like CPMMYV on the financial bottom line of Tasmanian vegetable
processing sector (re French beans) would be considered to be modest in the longer term, but
potentially more significant in the shorter term (1-2 years) if one or more outbreaks of the
disease required eradication.

Environmental Consequences

Environmental impact is not a significant factor for this disease as its host range is largely
confined to a range of leguminous hosts grown for human food and fibre.

Economic Consequences: Low — Moderate
Social Consequences: Low — Moderate
Environmental Consequences: Extremely Low

Magnitude of Consequences:
At the local and regional level of consequence, the introduction and establishment of CPMMV
in itself or in association with viruliferous SLW in CEA vegetable production facilities in
Tasmania is assessed to be ‘moderate’ (taking the single highest value of consequence, as
referred in Section 2 Method).

Combined Estimate: Moderate
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3.2.3.3 UNRESTRICTED RISK ESTIMATE (URE) - CPMMV:

PATHWAY PEST RISK ASSESSMENT
L(En) L(Es) L(S) L(EES) Mag of URE
Conseq
Living host plant Moderate | Moderate  |\ery Low — | Very Low | Moderate | Very Low
material infested with Low
CPMMV viruliferous
SLW
CPMMV infected bean | Low — Very Low - |Very Low - |Extremely |Moderate | Negligible —
pods of primary hosts |Moderate | Low Low Low — Very Very Low
Low

3.2.3.4 ALOP STATEMENT

GENERAL COMMENT:

The URE for CPMMV suggests that the risk it presents to the State rests just on ALOP, of Very
Low risk. Biosecurity Tasmania’s plant biosecurity 3 tier pest categorisation system
accommodates this by recommending selected pests whose URE is Very Low be declared as
an Unwanted Quarantine Pest (UQP) (see Appendix 1). As CPMMV holds two import
pathways which are Very Low risk, it is recommended that the disease be declared an Unwanted
Quarantine Pest (UQP). If it should be detected at the biosecurity barrier or post-entry,
regulatory action may be taken to remove or eradicate presence of the disease.

LEVEL OF PEST QUARANTINE STATUS FOR CPMMV
Existing:
CPMMV is not currently listed as a quarantine pest at any level (regulated or unwanted).

Recommended:

Declare CPMMV as a UQP of concern for Tasmania. No formal Import Requirement and risk
management measures (RMM’s) will need to be applied against the disease in traded ‘at risk’
host plant product at this time. As a declared UQP for the State, the option does exist to take
regulatory action should it be detected at the biosecurity barrier, and/or post-entry in the State.
Routine barrier inspection procedures can be used to double check for the presence of the
disease on favoured leguminous host plant material.
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3.3 SUMMARY URE DATA FOR QUARANTINE PESTS

Table 8. Quarantine Pest (QP) URE Summary Data

CPMMV Mod Mod |VLow- |VLow Mod VLow |UQP |Living host plant
Low material infested with
CPMMV viruliferous
SLW
SLW complex |High High |Mod Mod Mod Mod RQP [Living plants/ nursery
stock of favoured
hosts
TYLCV Mod Mod Low - VLow - |Mod VLow - |RQP |Living plants infected
Mod Low Low with viruliferous SLW
PLEASE NOTE:

*Represents potential pathways for highest likelihood of introduction of the target pest, for which the URE is
unacceptable and rests above the ALOP (of Very Low risk). Each risk estimate provided applies to the specified
primary risk pathway.
RQP = Regulated Quarantine Pest; UQP = Unwanted Quarantine Pest; NQP = Non-Quarantine Pest;

L(En) = Likelihood of Entry; L(Es) = Likelihood of Establishment; L(S) = Likelihood of Spread; L(EES) =
Combined Likelihood of Entry, Establishment and Spread; Mag of Conseq = Magnitude of Consequence

Rec = Recommended; ELow = Extremely Low; VLow = Very Low; Mod = Moderate; URE = Unrestricted Risk

Estimate.
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4. RISK MANAGEMENT

This IRA has determined that the risk of introducing living potted plants or plant products of
favoured hosts of SLW and TYLCYV into Tasmania from interstate in an unrestricted manner,
represents an unacceptable risk, that is greater than Tasmania’s Appropriate Level of Protection
(ALOP). Risk management mitigation measures are required in trade to reduce the risk to an
acceptable level.

The risk presented by CPMMYV meets or is very close to ALOP. Under the Tasmanian plant
biosecurity three-tier pest categorisation system (see Appendix 1), it is recommended this
disease be declared an Unwanted Quarantine Pest (UQP). Regulatory action will not be taken
in formal import requirement, but only if and when it is detected at the biosecurity barrier and/or
as a post-entry detection.

Analysis of each pests ‘Pest Data Sheet’ profile, and a wide range of background information,
confirms the fact that IR33 needs revision, in order for it to remain ‘fit-for-purpose’.

Keynote details of the recommended QPs regulatory status are summarised in Table 9.

For both SLW and TYLCYV it is important to note the risk of pest establishment in Tasmania is
confined largely to protected cultivation environments such as:

° wholesale and retail nurseries;

o commercial greenhouses (vegetable production facilities) otherwise termed ‘Controlled-
environment Agriculture (CEA)’ production systems; and

o private homes and greenhouses.

CPMMYV however, could establish in the field in Tasmania in association with the import of
infested bulk seed for broad-acre agricultural production of one of its favoured primary hosts
like French bean.

It is unlikely that SLW can over-winter yet in the field, in outdoor ‘unprotected’ environments
within the State. There is a slim chance that an SLW incursion in the north of the State could
survive over the summer months in the field, as the climate record confirms that prevailing air
temperature means are slowly becoming progressively warmer in association with climate
change effects.
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TABLE 9. SUMMARY OF REGULATORY CHANGES TO PEST CATEGORISATION STATUS IN TASMANIA

Pest Name Unrestricted Quarantine Status IR Regulatory Status

Risk Estimate

(URE)*
Scientific Common Current Listing | Rec’d Listing Current IR Rec’d

IR? No.
Bemisia tabaci Silverleaf Whitefly Moderate ‘List A Pest’ RQP |List A Pest Yes 33 Revise IR
complex
Cowpea Mild Mottle Virus CPMMV Very Low Undeclared Unwanted QP No No Declare and add to
Tasmania’s UQP list

Tomato Yellow Leaf Curl Virus |TYLCV Very Low - ‘List A Disease’ List A Disease No No Integrate biosecurity risk

Low RQP mitigation measures into IR33

*URE provided is for the highest risk pathway for the pest identified by this IRA review; QP = Quarantine Pest; Rec’d = Recommended

Unrestricted Risk Potential = Unrestricted Combined Risk Potential (Estimation) of Likelihood of Entry, Establishment & Spread (L(EES)) combined with Magnitude
of Consequence, which is set against Tasmania’s ALOP of ‘Very Low’ risk. Any risk estimation rating exceeding the risk level is regarded to be unacceptable and requires
further risk mitigation of the risk entry pathway.
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4.1 REQUIRED RISK MANAGEMENT MEASURES FOR RECOMMENDED
REGULATED QUARANTINE PESTS

4.1.1 SPECIFIC RISK REGULATORY MEASURES AS A FUNCTION OF PLANT FORM &
HoOST

4.1.1.1 LIVING PLANT STOCK OF PRIMARY HOSTS

The question of how best to target risk management regulatory intervention is made much
harder when dealing with pests like SLW because they are highly polyphagous in nature, and
go to hundreds of different plant species over dozens of different plant families. Theoretically,
in such circumstances, all known host plant material entering the State which could possibly
carry the pest would be subject to any regulatory control measures. However, this cannot be
sustained on two counts:

1.  the World Trade Organisation (WTO) Agreement on the Application of Sanitary and
Phytosanitary Measures (SPS Agreement) and guidelines issued by the International
Plant Protection Convention (IPPC) for fair trade of plants and plant products, require
that any measure put in place to achieve an ALOP should not do so to the extent that it
unnecessarily restricts trade in a particular commodity. This requirement prevents
protectionism, by using quarantine measures as artificial barriers to trade, but accepts
regulatory intervention commensurate to the estimated degree of biosecurity risk
presented to the State by the pest; and

2. aclear pattern has emerged over the past decade or more of repeat incursions of SLW
into Tasmania in direct association with the importation of cuttings or seedlings of
poinsettia for the nursery trade, from production nurseries based in southern Queensland
or northern NSW.

Consequently, a strong policy case exists to develop a more targeted approach to host range
considerations in this revision to IR33, by focusing regulatory interventions on a very selective
list of known ‘high risk’ primary hosts of both SLW and TYLCV. The view is taken that
secondary or minor hosts will not present as strong an opportunity for carrying (and thereby
potentially introducing) the target pests.

Host Schedule Considerations

For SLW, it is recommended that the existing IR33 host schedule be tightened in its focus, to
list only poinsettia as the primary host of concern. It is noted that the host range record cited in
Appendix 2.1, as captured from the APPD pest distribution data, includes a broader range of
hosts (see Table 10, Appendix 2.1), other than just poinsettia, such as:

Capsicum spp. - capsicum & chilli pepper
Cucurbita spp. — Cucumber & pumpkin
Euphorbia spp. — poinsettia & snowflake
Hibiscus spp. - hibiscus

Lycopersicon spp. — tomato

Solanum spp.- eggplant

Further to this pest distribution data for SLW of its top 5 naturalised host range genera in
Australia, it is also understood that many other primary hosts exist such as cotton (Gossypium
hirsutum), cauliflower (Brassica oleracea var. botrytis), pawpaw (Carica papaya), lettuce
(Lactuca sativa), sweet potato (Ipomoea batatas), etc.
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However, the evidence from existing Tasmanian pest interception data is not there that any
other hosts further to poinsettia are presenting a risk in domestic trade to Tasmania. Cotton and
pawpaw are not grown in the State. Sweet potato is more commonly imported as brushed tubers
free of green material, rather than seedlings, thereby representing a low risk of contamination
with SLW. Seedlings of brassica, lettuce, cucurbit and solanum species are commonly
imported, as are many other varieties of vegetable and ornamentals in the nursery trade, but
none of these potential hosts appear to be presenting a risk in trade.

For TYLCV, the primary host of concern is tomato. Eggplant is reputed to be immune to the
virus (see Appendix 2.2), though additional cultivated hosts require consideration such as
French bean (Phaseolus vulgaris), petunia (Petunia hybrida) and lisianthus (Eustoma
grandiflorum). The disease will not establish in the field in Tasmania unless the vector is
present, and we know SLW is currently confined to protected environments in Tasmania when
incursions have taken place. French bean is grown as a field crop in Tasmania, consequently
TYLCV will not present a risk to it, so long as the vector is not present in the field alongside
the crops. Petunia’s are planted in Tasmania for ornamental display and do not represent a major
economic consequence or threat, either to the environment or agricultural sector. Lisianthus is
not grown in the State to any significant degree. Capsicum spp. are also reported as host.

As the URE rests only slightly above ALOP, the regulatory burden in trade is restricted to its
preferred primary host, tomato, and to capsicums as both host genera can harbour both SLW
and TYLCV. As both host lines are grown in CEA conditions in Tasmania, such conditions are
favourable to development and expression of both SLW and TYLCYV if they should gain entry
into such grow out environments.

For CPMMV, the recommendation that it be declared a UQP for the State, means it does not
attract any formal regulatory action within Import Requirement. Biosecurity Tasmania plant
biosecurity policy for UQP’s is to only take regulatory action if and when a UQP is intercepted
at the biosecurity barrier, and/or post-entry in the field (DPIPWE 2014). Consequently, in terms
of host species, the main risk presented by living host material resides with imported seedlings
of leguminous hosts like French bean, cowpea, lima (butter) beans and broad (faba) beans.
Attention should be given by Operational staff manning the biosecurity barrier, for such host
material to ensure it meets high quality assurance standards within the nursery trade, and that
seed is clean and does not look diseased.

Area Freedom Clause — Exclusion Zone Considerations

Further to IR33, in the past some specific exemptions have been awarded to specific poinsettia
producers interstate operating in areas in which SLW is known to be present, on the basis of
their reported ‘Pest Free Place of Production (PFPP)’ status. However, recurrent incursions of
the pest in association with the seasonal importation of plant cuttings from such premises,
suggest that the guarantees of official inspection and pest free status associated with these PFPP
exemptions cannot be relied upon. Consequently, it is recommended that favoured host plant
products such as poinsettia can only be sourced from producers situated at least 20km from any
known infestation of SLWi; i.e. are operating in ‘officially confirmed’ pest free areas.
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Western Australia and Victoria are the only domestic, State level, trading partners which have
implemented biosecurity restrictions on both:

e Host plants in general for SLW, and
e All Tomato Yellow Leaf Curl Virus (TYLCV) host material (see Appendix 3).

Western Australia requires fumigation of all imports of poinsettia, snowflake (congeneric with
poinsettia), Hibiscus and Duranta and many other SLW hosts unless grown >500 km from an
outbreak of SLW (see Appendix 3.1).

For WA, TYLCYV is a declared, prohibited pest for the whole of WA under Section’s 12 and
22(1) of the Biosecurity and Agriculture Management Act 2007 (BAM Act 2007) (see WAOL
2018). The disease is stated to be ‘not present’ in the State. The regulatory entry conditions are
outlined in Appendix 3.2

The restrictions set in place by Western Australia for these pests do not apply to Tasmania, as
WA recognises Tasmania as a trading partner that is free of the pest. For WA’s trading partner
States to whom restrictions do apply, plants and plant products can still be sent to WA under
specified treatment, or accompanying area free certification. The latter is obtained by carrying
out surveys to WA’s specifications.

Victoria has also implemented biosecurity restrictions on hosts of TYLCV and SLW, such as
tomato, bean and capsicum plants (see Appendix 3.3). Victoria’s requirements for ‘area
freedom’ from the pests are at least 20 km or more from any known infection court, in contrast
to WA’s requirements of >500 km. Pest data sheets about SLW (CABI 2017a-c; Appendix 2.1)
note that it can reputedly disperse long distances on strong winds and can exhibit tendencies
that are migratory in nature. However, no specific evidentiary proof of an upper limit for
distance travelled is offered in the literature despite decades of extended research about the pest.
Therefore this IRA review considers the risk posed for long distance dispersal by SLW is not
significant beyond ‘tens’ of kilometres. The longest specific distance mentioned in the literature
is for up to 10 km (Byrne 1999).

For the purposes of this review of IR33 the area freedom requirement of more than 50 km will
be revised down to 20 km for the benefit of consistency with Victorian regulations. As the
distance for exclusion from a SLW infection court is essentially arbitrary, 20 km is considered
in this review to be a minimum distance acceptable to serve as a buffer against localised spread
of the pest at source. A satisfactory exclusion zone needs to be implemented because:

1.  the pest can take flight and be borne on the wind; and

2. in favoured environmental conditions SLW can reach massive population densities, with
reports of it rising to over 80 million adult flies per hectare on defoliated cotton (Byrne et
al. 1990).

Tasmanian Area Freedom Certification Proofs

As Tasmania has had to eradicate incursions of SLW on more than one occasion in the past
decade, it is important that the State also verify its freedom from SLW through targeted pest
surveillance in support of IR33. It is recommended that survey work be undertaken in
conjunction with major industry players as it is these industry players importation of poinsettia
plant stocks that is creating the incursion risk. It is recommended survey proof of area freedom
be undertaken and confirmed within the next 12 - 18 months.
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IR Regulatory Clause for Conditions of Property Freedom

A major concern with a property freedom clause in regulation is the fact that the SLW complex,
in the right environmental conditions, can achieve very high population densities. Such a
situation can create very high pest pressure levels very close to the operation of any reported
‘Pest Free Place of Production (PFPP)’ like a greenhouse grower. Such properties face great
challenges in maintaining premise or property freedom, if the pest’s presence (in high number)
has closed down spatially to the extent that it is present right outside a PFPP premise. An
exception to this could be a tissue culture facility in which plantlets being propagated for export,
are grown in highly controlled, sterile conditions. However, Tasmania’s history of suffering
repeated incursions of the pest in direct association with the nursery trade of poinsettia
propagating stock imported from PFPPs certified to be free of the pest, suggest that the
regulatory controls designed to protect such premises from infestation by SLW have not worked
to complete satisfaction.

Consequently, it is recommended with regard to the biosecurity risk presented by SLW that any
PFPP operating in an area less than 20km from a known infestation of SLW, no longer be
recognised for export of listed hosts of SLW (in IR33), until further notice. Before any
exemption to IR33 regulatory conditions is accepted by Biosecurity Tasmania, compelling
evidence will need to be provided by any such grower (exporter) which demonstrates 100%
freedom of plant stock from SLW and TYLCV, along with security of transport and plant
product handling from point of origin to Tasmania.

IR Regulatory Clause for Conditions of Consignment Freedom

Normally, opportunity is provided in an Import Requirement like IR 33, for a clause that
addresses the question of consignment freedom for a plant or plant product imported into
Tasmania from any point of origin which cannot guarantee property freedom from the target
Regulated Quarantine Pest (RQP) of concern. This is usually in the form of a specified treatment
regime.

In the case of SLW, this may involve allowing the use of an insect growth regulator/pesticide
like Admiral®, or neonicotinoids such as Confidor® as a single drench (systemic insecticidal)
treatment. In recent years DPIPWE have issued Import Requirement variations (IRv) for limited
consignments of gerberas and/or poinsettia’s being treated in this manner in order to facilitate
certain trade needs of importers based in Tasmania. Exemption Notices are normally effective
from the date of issue for a 12 month period, beyond which permission must be sought once
more by the exporter to renew its validity.

However, this IRA confirms the fact that SLW holds a very high capacity to adapt to pesticide
treatment regimes. The pesticide efficacy is at risk of failing over time, with the evolution of
new pesticide resistant strains or biotypes of the pest. Such has been the case for the
development of the SLW (MED) species. This is in part supported by the fact that in favourable
environments the pest can pass through over a dozen generations in the one year. Like the
argument presented for use of any property freedom clause, Tasmania’s history of suffering
repeated incursions of the pest in direct association with the nursery trade of poinsettia
propagating stock or seedlings, suggest that these regulatory controls may not be working.

Consequently, it is recommended that no treatment based, consignment freedom clause be
incorporated into the revised IR33 allowing for a systemic pesticide drench like Confidor or
Admiral.
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A related consignment freedom clause for IR33, included in an annexure to IR38 — Nursery
Stock of the Plant Biosecurity Manual Tasmania (PBMTas), will need to be changed, to state
that compliance with IR38 for nursery stock does not negate the need to comply with IR33.
Currently the annexure clause for IR33 in Annex 1 of IR38 states that:

“Importers may use IR38A for host plants of silverleaf whitefly, except for poinsettia’s.”

What remains acceptable is the existing treatment protocol specifying the use of methyl
bromide fumigation, as fumigation is the treatment option best placed to achieve complete
knockdown of SLW. For fumigant-sensitive plants like poinsettia which can experience strong
phytotoxic reactions in response to fumigation, the only acceptable alternative risk measure is
the sourcing of plant product under the specified area freedom clause.

Recommendation 1: Reduce the existing host schedule for SLW in IR33 to poinsettia
(Euphorbia pulcherrima) only, and add a second highly restricted host schedule for TLYCV of
tomatoes and capsicums (Lycopersicon and Capsicum spp.)

Recommendation 2: Reduce the area freedom exclusion zone as cited in IR33 from 50km down
to 20km, to bring it in line with Victoria’s regulatory conditions.

Recommendation 3: Undertake survey proof of ‘area freedom for SLW’ in Tasmania within
the next 12-18 months, led by the industry seeking to import poinsettia plant stocks.

Recommendation 4: Any exemptions currently offered to any SLW ‘Pest Free Place of
Production (PFPP)’ that is operating in an area less than 20km from a known infestation of
SLW, be revoked for export of listed hosts of SLW (in IR33), until further notice. Evidence will
need to be provided by any such PFPP grower (exporter) to demonstrate 100% freedom of
plant stock from SLW and TYLCV, along with security of plant product handling and transport
from point of origin to Tasmania.

Recommendation 5A: Due to pesticide adaptive responses by SLW and the evolution of
pesticide resistant biotypes like SLW (MED) that cannot be morphologically distinguished from
non-resistant biotypes (SLW (MEAML1)), it is strongly recommended that a pesticide treatment
consignment freedom clause will no longer be offered in IR33, other than the option of a methyl
bromide fumigation.

Recommendation 5B: With respect to Recommendation 5A, it is also recommended that the
current statement in Annex 1 of IR38 of the Plant Biosecurity Manual Tasmania (in reference
to IR33) be revised to state:

“Compliance with IR38 does not negate the need to comply with IR33”.
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4.1.1.2 CUT FLOWERS AND LEAFY VEGETABLES

The unrestricted risk estimation provided at the conclusion of IRA Stage 2 — Risk Assessment,
demonstrates that the risk presented by this potential pathway for introduction of the pest rests
within Tasmania’s ALOP of ‘Very Low’ risk. Consequently, no recommendation is made to
treat imported cut flowers or leafy vegetables like iceberg or leafy lettuces at this time. In the
future, if any detection of the pest were intercepted at the biosecurity barrier on these
commodity class imports, such conclusions may have to be reconsidered. However, pest
interception data held by Biosecurity Tasmania for insect pests found on imported cut flowers
over the past 30 or more years has never found SLW to be present, though dozens of different
species of insect have been intercepted on this commodity class (Lionel Hill, Senior
Entomologist, Biosecurity Tasmania, DPIPWE, pers comm., 2018).

4.1.1.3 FRUIT AND VEGETABLES (NON-LEAFY)

IRA Stage 2 — Risk Assessment found the URE associated with this pathway is negligible, and
therefore meets Biosecurity Tasmania’s ALOP resting at or below the measure of ‘Very Low’
risk. Existing general Biosecurity Tasmania biosecurity barrier inspection procedures for
imported goods address this pathway.

4.1.1.4 SEED

Neither SLW or TYLCV are seedborne. Consequently, no regulatory controls need to be
applied with this commaodity class. CPMMYV can be seedborne to a limited degree, but as it is
recommended to be listed as a UQP, no formal regulatory requirement is required in trade.

4.1.2 SPECIFIC REGULATORY MEASURES PERTAINING TO TYLCV

It is not recommended that a freestanding IR be developed to address the biosecurity risk posed
by TYLCV, because the pathogen is solely vectored by SLW. If the vector is successfully
prevented from entering, establishing and spreading within Tasmania, then so too will the virus
be largely prevented from establishing and spreading in the State. A small risk of entry of the
disease does exist via pathways such as infested fruit or plant material of susceptible lines of a
primary hosts like tomato seedlings, as noted in the Pest Data Sheet for TYLCV (see Appendix
2.2). However the risk is unlikely to persist for fruit due to its perishable and disposable nature,
and the fact that its end use is for human consumption. The virus is not spread via mechanical
transmission, nor will it survive in the longer term without a vector to facilitate its spread from
host to host plant, in order to re-extend its life cycle.

Recommendation 6: It is recommended that any risk management measures taken to reduce
the level of biosecurity risk presented by TYLCV, be incorporated into IR33 in unison with the
measures taken against SLW.
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4.2 RiIsk MANAGEMENT MEASURES FOR RECOMMENDED UNWANTED
QUARANTINE PESTS

This IRA for IR33, held within the Plant Biosecurity Manual Tasmania, has recommended that
CPMMV be declared an Unwanted Quarantine Pest’s (UQP) of concern to Biosecurity
Tasmania. The only regulatory actions that need to be taken at this time is to inspect for its
presence at the biosecurity barrier and report it officially within Biosecurity Tasmania, if found.
A decision can then be made by Biosecurity Tasmania’s Plant Biosecurity Management Group
(PBMG) on whether to take regulatory action or not, and if so, to what degree.

Recommendation 7: Declare CPMMV as an Unwanted Quarantine Pest (UQP), and take
regulatory action against it if it is ever intercepted at the biosecurity barrier or post-entry in
the vegetable processing field crop production sector.

Recommendation 8: Refer any interception or detection of CPMMV within Tasmania to
Biosecurity Tasmania’s Plant Biosecurity Management Group (PBMG) for decision on what
regulatory actions must be taken.

4.3 COMMUNITY PARTNERSHIPS & MUTUALLY SHARED BIOSECURITY
OBLIGATIONS

Further to the regulatory responsibilities undertaken by the State of Tasmania to fulfil its
fiduciary responsibilities, so too an imperative exists of mutual obligation for biosecurity risk
management by target industry businesses most at risk of introducing these important pests of
quarantine concern. This co-responsibility is evidenced by the number of repeat incursions of
SLW in direct association with the trade of poinsettia seedlings or cuttings for the Christmas
nursery retail sale period.

Such businesses are strongly encouraged to:

1. Maintain a high degree of vigilance for early detection of any SLW and/or TYLCV
incursion through careful on-site monitoring of their vegetable and/or nursery production
facilities through the use of proven pest surveillance mechanisms (such as the use of yellow
sticky traps etc.);

2. Use intensive Integrated Pest Management (IPM) strategies where possible in order to
strongly dampen the background population numbers of common pests like Greenhouse
Whitefly;

3. Closely monitor production facilities for any sign of resident whiteflies which are not being
knocked down by pesticidal applications if and when used; and

4. Maintain high quality hygiene standards of day-to-day production standards, including
careful and diligent rouging of any volunteer weeds that could host SLW and/or TYLCV in
and around the production greenhouses and property.
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4.4 STAKEHOLDER COMMUNICATIONS

Communication with stakeholders is a vital component of any Biosecurity Tasmania plant
biosecurity IRA review process. Communication processes used in this review include:

1. A 30 day public consultation period,;

2.  Review and integration of public critique supported by evidentiary material not
necessarily considered in this review;

3. A 60 day phase-in period for the introduction of any new IR, from the date specified on
the IR’s public declaration notice;

4.  biosecurity e-Advisories;

publication of both the final draft IRA as an online PDF downloadable file, and/or any
related new information on the DPIPWE’s Biosecurity Tasmania website and Facebook
page; and

6.  direct contact with leading Tasmanian CEA producers holding an interest in this issue.

45 RISk MANAGEMENT VERIFICATION & IR ‘FIT-FOR-PURPOSE’ REVIEW
PERIODS

A critical part of any Pest Risk Management policy review process, is to build into it a
transparency oversight system that is accountable through time, by:

1. verifying the ‘fit-for-purpose’ nature of any regulation held within the Plant Biosecurity
Manual Tasmania in response to new information about risk mitigation measures and
practices; and/or

2. holding set interval’s for ongoing/periodic review of an IR’s fitness-for-purpose.

Issues of concern that might trigger a review of the proposed IR regulatory measures are
potentially many fold. Some examples, could include the need to:

1.  deploy a survey to confirm a quarantine pest’s absence in the State and subsequently
detect the presence of the pest in that process; or

2.  establish a trial period for a newly imported commaodity involving an inspection regime
of the imports for freedom from one or more quarantine pests and finding non-compliance
(contamination) of ‘at risk” imported consignments; or

3. employ a new treatment or management technology that have become available post
development and declaration of an existing IR (such as the adoption of a new Interstate
Certification Assurance (ICA) agreement offering a new risk equivalence to the existing
IR); or

4.  respond to an identified emerging speciation issue of a pest whose biogeographic range
is shifting; e.g. a pest which is normally sub-tropical in nature is newly found in cooler
climate zones on the mainland due to either:

a.  the emergence of a new physiologic variant/evolutionary form; or

b.  the effect of climate change parameters is proven to be helping advance the pests
biogeographic range southward towards Tasmania; or

5. respond to the fact that a listed quarantine pest is newly discovered to vector another
quarantine pest of concern to the State, etc.
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Biosecurity Tasmania deploys a two pronged approach to the deployment of regulatory
measures, as either:

1.  anemergency response to a new foreign pest outbreak interstate; and/or
2. routine IRA review work, undertaken as part of a fixed work program.

Emergency response regulatory measures and their associated IR’s are typically, by necessity,
introduced at short notice, depending on the degree of assessed exposure in trade to the pest
outbreak interstate. Rapid IR deployment is reserved especially for major Quarantine Pests of
concern to the State, where there exists an immediate identifiable threat for introduction of the
pest (or disease) on one or more (trade) pathways.

New IR declarations or amendment of existing IR’s resulting from routine IRA review work,
is required to pass through a 30 public consultation period for the IRA findings, and a further
60 day phase-in period for the deployment of an IR post the date of its declaration.

This IRA, as it is a routine review, activates the full public consultation timelines.

4.6 ReVISED IR 33

As aresult of this IRA’s review recommendations, a revised IR is presented for use in the Plant
Biosecurity Manual Tasmania via declaration of a Public Notice of the IR’s amendment, as
follows:
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IMPORT REQUIREMENT 33

Prior to import, a “Notice of Intention to Import Plants or Plant Products into Tasmania” must
be submitted to the relevant Biosecurity Tasmania Operations Centre. Importation must occur
in compliance with general Conditions and Restrictions for Prescribed Matter in Part 2 of this
Manual.

33 Hosts of Silverleaf Whitefly (Bemisia tabaci Gennadius) and Tomato Yellow Leaf
Curl Virus (TYLCV)

A person must not import, or cause to be imported, any plant or plant product that is a host of
Silverleaf Whitefly complex (Schedule 1) or Tomato Yellow Leaf Curl Virus (Schedule 2)
except in accordance with the following:

Schedule 1:  Host plants* of primary concern for Silverleaf Whitefly

Host Botanical Name Host Common Name
Euphorbia pulcherrima Poinsettia

*Host plants include all living plants (excluding cut flowers, fruit, trussed fruit, vegetables and
seed)

Schedule 2:  Host plants* of primary concern of Tomato Yellow Leaf Curl Virus (TYLCV)

Host Botanical Name Host Common Name
Capsicum spp. Capsicum & chilli pepper
Lycopersicon spp. Tomato, cherry tomato and all cultivars

*Host plants include all living plants (excluding cut flowers, fruit, trussed fruit, vegetables and
seed)

l. All commodities (Schedule 1 and 2) — whole State/Territory area freedom
The plants (excluding cut flowers, fruit and trussed fruit, vegetables and seed) must be
accompanied by a certificate signed by an approved person stating that the plant or
produce was grown and/or packed in a State or Territory for which there is a valid area
freedom certificate for silverleaf whitefly (Bemisia tabaci Gennadius), and Tomato
Yellow Leaf Curl Virus (TYLCV);

OR

1. All commodities (Schedule 1 and 2) — partial area freedom within State/Territory
The plants (excluding cut flowers, fruit and trussed fruit, vegetables and seed) must be
be grown and/or packed in a part of a State or Territory proven to be at least 20km from
any infestation of silverleaf whitefly (Bemisia tabaci Gennadius), and Tomato Yellow
Leaf Curl Virus (TYLCV), by delimiting survey as approved by Tasmania’s Chief Plant

Health Manager.
OR

1. All commodities (Schedule 1) — consignment treatment, inspection and secure
transport and handling
The plants (excluding cut flowers, fruit and trussed fruit, vegetables and seed) are
fumigated with methyl bromide for 2 hours at one of the following rates:
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10°C
11°C
16°C
21°C

AND

- 10.9°C @ 56 g/m3; or
- 15.9°C @ 48 g/m3; or
- 20.9°C @ 40 g/m3; or
-31.9°C @ 32 g/m3.

IvV. Be securely packaged and transported in a way that prevents contamination by SLW
and TYLCV, during transport to Tasmania. If the plant material is being:

(@)

(b)

(ii)

(iii)
(iv)

v)
(vi)

(vii)

Imported under Clause I or 1, plant product sourced from area free States must be
accompanied with a Plant Health Certificate stating the fact or an area freedom
certificate as proof, and confirming traceability if product has been deconsolidated
from point of origin en-route to Tasmania; or

treated as per Clause 111, the plants must be securely packaged in insect proof
packaging immediately after treatment, for storage, handling and transport that
prevents infestation with silverleaf whitefly, during transport to Tasmania. Secure
conditions include at least one of the following:

unvented packages; or

vented packages with the vents secured with mesh which has a maximum
aperture of 0.5mm; or

wrapping or bagging in sealed plastic sleeves or bags; or

fully enclosed consignments under tarpaulins, hessian, shade cloth, mesh or
other covering which has a maximum aperture of 0.5mm; or

consignment shrink-wrapped and sealed as a palletised unit; or

fully enclosed or screened buildings, cold-rooms, vehicles (including
tautliners in good condition); or

other facilities free from gaps or other entry points greater than 0.5mm.

| PROOF:

Consignments must be accompanied by a Plant Health Certificate
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5. CONCLUSIONS
It is proposed that IR33 be retained and amended to adopt the following recommendations:

Recommendation 1: Reduce the existing host schedule for SLW in IR33 to poinsettia
(Euphorbia pulcherrima) only, and add a second highly restricted host schedule for TLYCV of
tomatoes and capsicums (Lycopersicon and Capsicum spp.)

Recommendation 2: Reduce the area freedom exclusion zone as cited in IR33 from 50km down
to 20km, to bring it in line with Victoria’s regulatory conditions.

Recommendation 3: Undertake survey proof of ‘area freedom for SLW’ in Tasmania within
the next 12-18 months, led by the industry seeking to import poinsettia plant stocks.

Recommendation 4: Any exemptions currently offered to any SLW ‘Pest Free Place of
Production (PFPP)’ that is operating in an area less than 20km from a known infestation of
SLW, be revoked for export of listed hosts of SLW (in IR33), until further notice. Evidence will
need to be provided by any such PFPP grower (exporter) to demonstrate 100% freedom of
plant stock from SLW and TYLCV, along with security of plant product handling and transport
from point of origin to Tasmania.

Recommendation 5A: Due to pesticide adaptive responses by SLW and the evolution of
pesticide resistant biotypes like SLW (MED) that cannot be morphologically distinguished from
non-resistant biotypes (SLW (MEAML1)), it is strongly recommended that a pesticide treatment
consignment freedom clause will no longer be offered in IR33, other than the option of a methyl
bromide fumigation.

Recommendation 5B: With respect to Recommendation 5A, it is also recommended that the
current statement in Annex 1 of IR38 of the Plant Biosecurity Manual Tasmania (in reference
to IR33) be revised to state:

“Compliance with IR38 does not negate the need to comply with IR33".

Recommendation 6: It is recommended that any risk management measures taken to reduce
the level of biosecurity risk presented by TYLCV, be incorporated into IR33 in unison with the
measures taken against SLW.

Recommendation 7: Declare CPMMV as an Unwanted Quarantine Pest (UQP), and take
regulatory action against it if it is ever intercepted at the biosecurity barrier or post-entry in
the vegetable processing field crop production sector.

Recommendation 8: Refer any interception or detection of CPMMV within Tasmania to
Biosecurity Tasmania’s Plant Biosecurity Management Group (PBMG) for decision on what
regulatory actions must be taken.
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7. APPENDICES
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APPENDIX 2 PEST DATA SHEET(S)

APPENDIX 2.1 PEST DATA SHEET FOR SILVERLEAF WHITEFLY

SPECIES: SILVERLEAF WHITEFLY (Bemisia tabaci) (MEAM1 & MED
SPECIES) GENNADIUS

Synonyms:

Bemisia argentifolii Bellows, Perring, Gill & Hendrick, 1994
Bemisia gossypiperda Mistra & Lamba

Bemisia longispina Priesner & Hosny

Bemisia nigeriensis Corbett

Common Names:
Silverleaf whitefly, poinsettia whitefly, tobacco whitefly, type, cotton whitefly, sweet potato
whitefly, Middle East Asia Minor 1 (MEAM1) species, Mediterranean (MED) species

Taxonomic Uncertainty:
B. tabaci is a complex of 11 genetic groups, composed of at least 34 morphologically
indistinguishable species. CABI (2017c¢) states that:

“Within the B. tabaci complex, the Middle East-Asia Minor 1 (MEAML1) cryptic species, formerly
referred to as 'B biotype' and Mediterranean (MED) cryptic species, formerly referred to as 'Q
biotype' that are the two most widely distributed, and as a result, best known of the species. These
two species present the greatest threat to glasshouse crops worldwide (Bethke et al., 2009). The
damaging MEAML1 is described as an aggressive coloniser and is an effective vector of many
viruses, whereas the MED characteristically shows strong resistance to novel insecticides®.

Type of Pest: Insect

DISTRIBUTION

Tasmania:

A Tasmanian survey trapping program for SLW began in 1994 (U’Ren 2009), soon after the
pest was first detected in Australia in October 1994 in an Australian cotton survey (De Barro
1995, p. 2). First records of SLW (MEAML1) originated from the Berrima region, Northern
Territory. Two incursions of silverleaf whitefly were reported in Tasmania during 1994/95 in
association with imported poinsettia from New South Wales nurseries (De Barro 1995, p. 2).

Periodic incursions of SLW into southern Tasmania have been reported over the past decade
(2006 — 2017). Each and every detected incursion has been eradicated. All detected incursions
of SLW into Tasmania have only occurred on poinsettia, in direct association with annual
imports of poinsettia seedlings or cuttings grown on for the nursery Christmas retail trade.

Detected incursions have occurred during late 2005/6 (Szczerbanik 2006), 2011, November
2013/14 (Davies et al. 2014), July — October 2015 (Davies 2015; Hill et al. 2015), November
2016 and May 2017 (Lionel Hill, pers. comm., November 2016 & May 2017).

The incursion in September 2006, was first discovered on a potted poinsettia plant in a private
home. Eradicative action was taken and its successful elimination was confirmed by official
survey report in the latter part of 2006 (Szczerbanik 2006 (full report copied in Appendix 5),
and follow-up survey in 2009 (Szczerbanik et al. 2009, pp. 19-21).

In summary, the five or more SLW incursion and delimiting survey results over the past 12
years have demonstrated that:
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e SLW has not spread from infested, potted poinsettias in the wholesale and retail nursery
sector into greenhouse industries in Tasmania (vegetable and cut flower growers).

e SLW incursions into Tasmania have been successfully eradicated on all three reported
occasions, and Tasmania remains free of all biotypes (including both SLW (MEAM1) &
SLW (MED).

e the pest has never established itself in broad-acre agricultural systems around the State, nor
in the outdoor environment in general.

Interstate (mainland Australia):

Since SLW MEAMZ1’s first incursion and detection in Australia in Darwin, in October 1994, it
has established itself in the field intensively on tomatoes, capsicums, ornamentals, natives and
weed hosts in Queensland, Northern Territory, and parts of Western Australia (De Barro 1995;
CSIRO Entomology 2006). Occasional reports are made of the pest occurring in Victoria but
this is not officially supported by the APPD data. The pest extended its biogeographic range
into northern New South Wales from Queensland.

The great majority of herbarium records originate from the Northern Territory and Queensland
(79% of the record in total; see Figure 1).

The APPD pest record currently reports SLW having been found in Northern Territory,
Queensland, Western Australia, New South Wales and the Australian Capital Territory (one
record is reported for South Australia which is considered erroneous; see Figure 1). The total
number of APPD records for SLW numbered 292 in September 2017.

The map is not reflective of refereed published scientific research, such as the work of
Kristensen et al. (2013), which reports SLW is present in northern WA in the Carnarvon
Irrigation Area. Though the pest is widespread and most concentrated in Australia in tropical
and sub-tropical regions, consistent with the pests reported biology and preferred eco-climatic
range, it has also been reported from more southern regions of Australia such as southern
Western Australia. However, in Australia’s cooler climatic regions, the pest if present is
primarily a pest of protected cultivated environments like greenhouses or glasshouses, usually
as a result of an incursion event.

SLW (MED) (formerly known as the Q biotype)

Data on the distribution of the pesticide resistant SLW (MED) was initially somewhat limited
due to the suggestion that it was a recently discovered incursion at the time of first report (FAO
2009; Appendix 6.1). The two biotypes are morphologically identical and cannot be
distinguished by the naked eye, being told apart through biochemical and molecular profiling.

In 2009, it was also believed that SLW (MED) had been found on vegetable crops in northern
Queensland (Bowen/Burdekin district near Townsville), and the border region (Goondiwindi)
of northern New South Wales and southern Queensland (QDPIF 2009). It was noted in the
official Australian pest report of the day (FAO 2009; Appendix 6.1), that “higher levels of
whitefly insecticide resistance have been noted in the Bowen/Burdekin across several seasons
indicating that biotype Q may have been present in the area for at least two years”.

However, it has been subsequently officially proven by the Australian Government that SLW
(MED) biotype is in fact absent from Australia (FAO 2015, see Appendix 6.2).

An APPD distribution map is provided in Figure 1.
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Figure 1 APPD Distribution Map for SLW Records

Search database return as of September 2017: NT = 136 (47%), Qld = 94 (32%), NSW =52 (18%), WA =5 (2%),
ACT = 3 (1%), SA = 1* (0.3%; unreliable record) (Total n = 292)

* The record for SA relates to nymphs being reported on Hibiscus but no record date provided in the accession,
along with other missing information so it is ignored for the purposes of this review

International:

The pest is global in its spread, predominating in the field in warmer climatic regions of the
Mediterranean, widely distributed in Asia and Africa, southern States of United States, Central
America and the Caribbean, South America and Oceania. De Barro (1995) notes that the pest
has increased in severity and importance in dry, tropical and irrigated agricultural systems. The
pest is a serious disease of greenhouse industries throughout colder northern hemisphere
countries. Byrne et al. (1990) note that whitefly species cause most problems within the
boundaries of 30 north and south latitude, but some can cause occasional difficulty in some
more northerly zones (> 45 north latitude). SLW (MED) is increasingly being spread around
the world because of its increased pesticide resistance and the difficulty in controlling it, and
eliminating it from traded plant material. Though this biotype is now reported absent from
Australia (FAO 2015), the potential for its introduction in traded goods into the country remains
an ongoing threat to Australia.
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HOST RANGE
Australian host record:

SLW has been recorded from a wide range of host plant species (almost 40 different species)
in Australia (as suggested by the APPD record), some of which are not reported in the official
host range record internationally, as listed in the CABI Crop Protection Compendium (CABI
2017a-c). As the pest is reported to go to several hundred different species of plant over dozens
of plant families, it further demonstrates the fact that the pest is highly polyphagous in nature,
and holds a strong capacity to adapt to many new and/or native plant species as hosts when
spreading into new biogeographic regions.

The hosts most commonly favoured by SLW in Australia, as reflected by the herbaria record
shown in Table 10, are species of:

Carthamus, Cucurbita, Euphorbia, Hibiscus, Lycopersicon and Solanum.
The top three hosts are hibiscus, poinsettia, and solanum in that order.

Table 10. SLW host reports in Australia, according to APPD herbaria records by host
genus (n = 156)

Host genus Count
Allamanda 4
Brassica T
Carthamus 10
Cucumis 8
Cucurbita 20
Euphorbia 27
Gossypium 5
Hibiscus 37
Lycopersicon 14
Solanum 24

Primary hosts:

Bemisia tabaci (MEAM1 & MED species) are proven polyphagous pests, having a host range
well over 600 different plant species, spread over more than 60 different plant families (Mound
and Halsey 1978). Plant families serving as favoured hosts include the Euphorbiaceae,
Convolvulaceae, Cucurbitaceae, Leguminosae, Malvaceae and Solanaceae (Byrne et al. 1990).
This includes many glasshouse and field crops, as well as weeds and ornamentals. Favoured
hosts include:

Ornamentals: Poinsettia (Euphorbia pulcherrima), begonia, gerbera (Gerbera), Hibiscus, field
roses, chrysanthemum, Gysophila, Duranta, Gloxinia’s, Chilean jasmine and lantana.

Vegetables & other crops: Solanaceous, cruciferous, leguminous and cucurbitaceous crops
such as tomato, eggplant (aubergines), potato, sweet potato, cucumbers, squash,
capsicums, brassica’s, cabbage, beans, soya bean and kale. The pest also commonly goes
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to lettuce, carrots, okra, radish, collards, beans, cotton, sunflower, tobacco and lucerne.
Secondary hosts include maples, sages and mints. Some reports suggest that whiteflies
prefer cucumber to tomatoes, and tomatoes to corn and eggplants, while other research
suggests no such preferencing exists (Cohen 1990).

Fruit: Pawpaw (Carica papaya), grapes (as reported by De Barro 1995), Wright ground cherry
(Physalis actifoli)

Weeds: Many plant families including the Euphorbiaceae, Asteraceae and Malvaceae, including
sow thistle (Sonchus oleraceus), velvet leaf (Albutilon theophrasti), alkali sida (Sida
hederacea), cheeseweed (Malva parviflora), London rocket, bindweed, pigweed,
silverleaf nightshade, lambsquarter (Chenopodium album), spotted spurge (spurges),
marshmallow, and prickly lettuce (Lactuca serriola).

The pest’s most favoured host is poinsettia, as evidenced by its repeated incursions into regions
around the world, or within intrastate borders of nations, in association with the trade of
poinsettia plant stock.

Secondary hosts:
Very large number of hosts are known to be secondary hosts for the pest.

Other (Symptomless hosts, Non-hosts, Disputed Hosts, Immune Hosts, etc.):

Non-hosts: Non-hosts include monocotyledons, such as Agavaceae, Liliaceae, Arecaceae,
Bromeliaceae including pineapples, palms, ferns and gymnosperms. Plant mother stock
propagated in tissue culture would most likely not act as a host for the pest if propagated in
good quality, hygienic production facilities.

SYMPTOMS

Host Symptoms:

SLW is a sap sucking insect that causes major damage of its favoured hosts by feeding
(primarily on the phloem of plants), excretion of honeydew and viral transmission. SLW
(MEAM1) causes phytotoxic responses like severe silvering of leaves in susceptible hosts
such as poinsettia’s and cucurbits (see images of poinsettia, Appendix 5), and fruit mis-
ripening and distortion in tomatoes (Cheek and Macdonald 1994). In large numbers SLW can
kill the host through feeding. De Barro (1995) notes that the production of massive quantities
of honeydew encourages the growth of sooty mould on the leaves, causing significant
cosmetic damage and loss of photosynthetic capacity of the plant.

Early indication of infestation may consist of chlorotic spots caused by larval feeding, which
may also be disfigured by honey-dew and associated sooty moulds. Leaf curling, yellowing,
mosaics or yellow-veining may also indicate the presence of whitefly-transmitted viruses.

However, SLW (MED), though morphologically identical to SLW (MEAML1), does not induce
physiological, phytotoxic, changes such as silvering of leaves and irregular ripening of
tomatoes. SLW (MED) does cause damage through feeding and production of honeydew
(QDPIF 2009).

Plant Parts Affected:
Leaves, stems and whole plants. In trade (transport) the following life cycle stages are
characteristically associated with different plant parts (CABI 2017a - ¢):

Flowers: Pupae and adults borne externally and visible to the naked eye.
Leaves: Pupae and adults borne externally and visible to the naked eye.
Seedlings/micropropagated plants: Eggs and larvae borne externally.
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Stems: Pupae and adults borne externally and visible to the naked eye.

Plant Stage Affected:
Seedling stage, vegetative growing stage, and flowering stage.

BIOLOGY & ECOLOGY

General:

The biology of SLW and its biotypes/cryptotypes at this point in its evolution (genetic and
environmental fitness), indicates that to establish readily in the field it thrives best in warm,
sub-tropical to tropical climatic weather conditions. Since the pests first incursion and detection
in Australia in Darwin, in October 1994, it has established itself in the field intensively on
tomatoes, capsicums, ornamentals and weed hosts in Queensland, northern New South Wales,
Northern Territory and parts of Western Australia (De Barro 1995; CSIRO Entomology 2006).

Yet, with the progressive impact of global climate change factors, it may well come to pass that
pests like SLW hold an increased potential to extend their naturally occurring field range further
south into southern States like Victoria and Tasmania.

This issue, combined with the natural selection of more field ‘hardy’ and pesticide resistant
variants of B. tabaci, such as SLW (MED) species, could enable the pest to radically alter its
capacity to survive in the field in cooler temperate regions like Tasmania. De Barro (1995) does
note that the pest is:

“highly dispersive once established and can survive in habitats ranging from
temperate through to tropical”.

Evidence in the northern hemisphere indicates that the SLW (MEAML) strain of the pest has
been able to expand its biogeographic range and virulence (capacity to incite disease), due to
its:

e polyphagous habit (host range expansion),

e fecundity,

e more aggressive feeding habit, and

e improved resistance to insecticides (OEPP/EPPO 1989; De Barro 1995).

Detection & Identification:

Data held on the APPD pest record, identifies the fact that the pest is principally isolated as a
foliar pest of its host. ‘Leaves’ are cited as the host substrate for SLW on every occasion a
herbaria record cites where the pest was found on the plant, confirming scientific reports that
the pest is essentially a foliar pest. Eggs are usually laid in circular groups on the underside of
leaves (CABI 2017a - c).

Habitat:

The pest thrives best in warm, sub-tropical to tropical climatic weather conditions, is highly
polyphagous in nature, and is able to acquire new hosts in new biogeographic regions not
previously found.

Climate change models indicate a significant warming of southern Australian prevailing (mean)
air temperatures within the 21% century (Mclntosh et al. 2005, White et al. 2010). Though not
an immediate issue of concern, it is none-the-less an issue that deserves serious consideration
in terms of its potential capacity to impact on the agricultural sector in Tasmania within the
next few decades.
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Natural selection processes could also come into play, if species previously adapted to warmer,
sub-tropical climes, become fitter in their adaptation to temperate maritime or Mediterranean
climate zones in Tasmania, as a result of exposure to repeated incursions into the State in
summer months. Tasmania is recognised as having a ‘temperate maritime climate’ due to the
influence of the oceans, as no point in the State is more than 115 km from it (Grose et al. 2010,

pg. 10).

Fecundity & Life Cycle:

Strong fecundity is a feature of this pest. As noted, eggs are usually laid in circular groups, on
the underside of leaves, with the broad end touching the surface and the long axis perpendicular
to the leaf. They are anchored by a pedicel, which is inserted into a fine slit made by the female
in plant tissue, and not into stomata as is the case with many other members of the Aleyrodidae.
Eggs are whitish in colour when first laid, but gradually turn brown. Hatching occurs after 5-9
days at 30°C but this depends very much on host species, temperature and humidity (CABI
(2017a — c); see images Appendix 5).

The first instar is the only larval stage of this whitefly which is mobile. It moves from the egg
site to a suitable feeding location on the lower surface of the leaf, after which its legs are lost
in the next moult and the larva becomes sessile. It does not move again throughout the
remaining nymphal stages. The first three nymphal stages last 2-4 days each, according to
temperature. The fourth nymphal stage is termed the puparium, and is approximately 0.7 mm
long. True pupation within the whitefly life-cycle does not occur, although the last (fourth)
nymphal instar is typically referred to as a pupa after apolysis has been completed.
Metamorphosis to adult occurs over about 6 days.

The life span of the female can extend to 60 days. The life of the male is generally much shorter,
being between 9 and 17 days. Cohen (1990) notes that a temperature range of 27-30C is required
for whiteflies to complete their development, from egg to adult, in minimum time. Each female
can oviposit over 300 eggs during her lifetime. These eggs are often arranged in an arc around
the female as she rotates on her stylet. Some eleven to fifteen generations can occur within one
year.

Pest Vectoring:

Of the 1200 or more described species of whitefly, only a handful (perhaps six) are pests of
herbaceous plants. Of these, only three are reported as serving as vectors of plant pathogens:
SLW (B. tabaci), greenhouse whitefly (Trialeurodes vaporariorum) and bandedwing whitefly
(T. abutilonia) (Byrne et al. 1990). Byrne et al. (1990) cite SLW as being the species most often
responsible for vectoring plant pathogens. It vectors over 121 different viruses according to
CABI (2017a), the most numerous and important of which are the Begomoviruses
(Geminiviruses). Jones (2003) stated of the 114 virus species known to be transmitted by
whiteflies at the time, SLW is able to transmit 111 of them, while the remaining two whitefly
species (Trialeurodes species ) only transmit 3 each. Of the whitefly transmitted viruses, 90%
belong to the Begomovirus genus, 6% to the Crinivirus genus and the remaining 4% are in the
Closterovirus, Ipomovirus or Carlavirus genera (Jones 2003). The stark result for SLW capacity
to transmit viruses illustrates how significant a threat this pest really is to agricultural
productivity.

Several of these viruses are reported to cause crop yield losses between 20 and 100% (GISD
2006). They include:

e Bean Golden Mosaic Virus (BGMV) in Latin America
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e African Cassava Mosaic Virus (ACMV) in Africa;

e Mung Bean Yellow Mosaic (MBYMV) and Soybean Crinkle Leaf Virus (SCLV) in SE
Asia;

e Lettuce Infectious Yellow Virus (LI'YV) in North America; and

e Tomato Yellow Leaf Curl Virus (TYLCV) of indoor and outdoor tomato cropping systems
around the world.

Other serious SLW transmitted diseases caused by viral pathogens not yet present in Australia
include (CSIRO Entomology 2006):

e cotton leaf crumple virus (CLCV);
e cotton leaf curl virus; and

e squash leaf curl virus (SLCV).

Tomato Yellow Leaf Curl Virus (TYLCV) was first discovered in March 2006 in southern
Queensland, as a new biosecurity outbreak/exotic pest introduction into Australia. As SLW is
the primary vector for TYLCV, a pest categorisation data sheet is compiled for TYLCV in order
to evaluate the level of biosecurity concern this pest represents to Tasmania.

Transmission:

The pest is commonly transmitted by winged adult, larval (nymph) or egg life cycle stages on
the underside of leaves of its favoured/primary ornamental hosts such as poinsettia, Duranta,
Hibiscus, and lantana, and production hosts like cotton. Leafy vegetables and cut flowers are at
risk of harbouring adult flies, juveniles and/or eggs. The degree of risk presented by multi-
headed vegetables such as broccoli and cauliflower heads is not clear. A measure of SLW’s
level of transmission success and potential is the fact that population levels of >300 eggs/cm?
have been reported on cotton leaves, and over 80 million adult flies per hectare on defoliated
cotton (Byrne et al. 1990).

Fruit (including cucurbit fruits such as melons and pumpkins) and root vegetables are not
favoured sites for eggs and juveniles. Other plant parts not known to carry the pest in trade and
transport include:

. Bark, bulbs/tubers/corms and rhizomes,
o growing media, roots,
o true seeds which includes bulk grains, and

° wood.

INVASIVE CAPACITY
Dispersal Mechanisms:

Trade Assisted: De Barro (1995) reports that the principal means of dispersal of the pest around
the globe is via the international ornamentals trade, particularly poinsettia cuttings. However,
this normally involves the dispersal of SLW larvae and pupae, rather than adult flies (CABI
2017a-c). Eggs and young immature stages (nymphs) found on the underside of leaves are
difficult to detect and easily transported on cuttings (Cheek and Macdonald 1994).

Natural: Byrne (1999) states from his research experience that though most SLW can disperse
easily over short distances (<5 - 10km), a small portion of a given population (6%) displayed
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flight dispersal characteristics and qualities that would normally be associated with strong
flying insects that are migratory in nature and can move over long dispersal distances (see also
Byrne et al. 2010). These qualities included the ability to:

1.  Disperse down range from the infection court, initially ignoring plant cues that might
attract them to land on potential food sources;

Being able to focus on artificial skylight, and ignore vegetative cues;

3. Hold a strong capacity to ascend out of the flight boundary layer, by climbing several
metres vertically in the air column (Isaacs and Byrne 1998) and being found at more than
36m above the ground surface on balloon traps (Byrne 1999); and

4.  Being able to fly into a headwind for some hours, and

Dispersal is not entirely passive, as whiteflies can disperse in directions not solely dictated
by prevailing winds.

Research has proven conclusively that SLW can disperse up to 7 kilometres in a 12 hour period,
and is not ‘passively’ controlled by wind direction as suggested by Cohen (1990); rather it is
reasonably active and self-directed. Dispersal distances of up to 7km, and as high as 150m
above ground, are also reported in research findings by Zhou et al. (2007). However, Byrne
(1999) notes the pest may be able to disperse downwind over much greater distances, when
assisted by strong winds.

Byrne (1999) summarises SLW’s dispersive capacity as:

..... while whiteflies do not move great distances across the landscape, their behaviour should be
characterised as being migratory.”

Invasion History (including known Quarantine Interceptions/Detections):

International: In the UK, further to regular interceptions of the pest on poinsettia cutting
imports, it has also been intercepted on a wide range of other plant material including bedding
plants such as Lantana and Verbena, on finished pot plants such as Ficus species, ornamental
citrus and also on herb cuttings (GISD 2006). Cheek and Macdonald (1994) report import
interceptions of the pest on:

“...a wide range of plant material such as cut flowers, primarily Gypsophila spp., but also Aster,
Solidago, Solidaster (Aster x Solidago) and Dendranthema sp. from Israel and the Netherlands. In
addition to poinsettia, finished pot plants of Begonia, Gerbera, and Hibiscus sp. from Belgium and
the Netherlands, leafy herbs from Israel and exotic vegetable produce from Thailand, ....”.

Import interceptions confirm the fact that SLW holds the potential to colonize a far wider range
of hosts that that experienced in any new region of introduction of the pest (Cheek and
Macdonald 1994).

This pest is nominated as one of the top 100 “World’s Worst” invaders (GISD 2006). More
recent reports of the incursion, establishment and spread of pesticide resistant biotypes of SLW,
such as the MED species, around the world and into north-eastern Australia (northern and
southern Queensland) reinforce such views (see IPPC 2009). In Britain >200 individual
outbreaks of the pest occurred between 1987 and 1990 in direct association with one or the
other of two favoured hosts, poinsettia or begonia (De Barro 1995). Low levels of the pest were
reported as being introduced annually into the UK on poinsettia cutting supplies destined for
Christmas pot-plant production. The introduction of SLW into northern Europe was associated
primarily with the international trade of poinsettia (Cheek and Macdonald 1994).

Tasmania: The quarantine interception data for Tasmania indicates that poinsettia nursery
stock or cuttings are the major ‘at risk’ entry pathway for SLW. The pest has demonstrated a
capacity to gain entry into Tasmania on several separate occasions in association with trade of
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Poinsettia’s from interstate since the mid 1990°s (De Barro 1995, Szczerbanik 2006, Davies et
al. 2014, Davies 2015, Hill et al. 2015).

Just as for the UK and northern Europe, the introduction of SLW into the State has normally
been associated with the nursery trade in poinsettia cuttings and pot plants for Christmas potted
colour. It has been demonstrated that the pest can survive for some period of time in a protected
environment once it has gained entry (>10 months), as confirmed by the pest’s quarantine
incursion trace back in September — October 2006 (Dr Cathy Young, 2006, then DPIW
entomologist, pers. comm.). However, the pest only succeeded in doing so by surviving on its
favoured/primary hosts in protected (heated) and contained (within a built structure)
environmental conditions. Such conditions can be found either in private homes and residential
hothouses, and/or commercial protected environments such as greenhouses of major
commercial nursery suppliers.

At this stage, the pest is considered unlikely to establish in the field in Tasmania. However, the
question of climate change influences on the pest’s capacity to survive outdoors is becoming
more important, as discussed earlier in this report. Cohen (1990) noted that the type of host
does play an important role for SLW, as hosts with persistent leaves such as cauliflower and
lantana were essential for the capacity of nymphs to survive and overwinter in the field in the
Jordan Valley. In the Imperial Valley in California, overwintering hosts included lettuce,
bindweed and wild sunflower.

One small, yet significant biological fact reported by Cohen (1990) is that SLW is attracted to
the ‘yellow’ part of the light spectrum, along with ultra-violet light. Hence, we have an
explanation for the use of yellow coloured sticky traps when trying to detect or catch incursions
of whitefly species such as SLW, as opposed to some other colour.

Pathways:

Information gathered in this pest data sheet about SLW’s life cycle, biology and invasive
history, strongly indicate that there is a sliding scale of risk, or ‘likelihood of incidence’ of the
pest in association with different classes of plant host material and type. They are:

Primary: The pests invasive profile suggests that the most likely risk pathway for the pest to
gain entry into Tasmania is the interstate nursery trade of either:

1. seasonally imported potted colour, seedling plugs, and/or plant cuttings of favoured hosts
like poinsettia, snowflake, Hibiscus species, Gerbera’s and Duranta, or

2. seedling plugs of the vegetable production hosts tomato, beans, or cucurbits like cucumber.

Victoria and South Australia, if posing any biosecurity risk, would be doing so only by acting
as secondary exchange/infestation points for infested plant product entering Tasmania.

Secondary: Cut flowers, cut herbs and leafy vegetables can serve as a risk pathway for entry
of the pest. Leafy greens grown in Victoria in the field, such as celery, broccoli, cauliflowers
and cabbage and leafy herbs are most probably low risk commodities because Victoria is
essentially free of SLW.

Minor: Smooth skinned fruits, such as tomatoes and capsicum, are believed to represent a very
low level of threat as a potential entry pathway for the pest, because the pest is not attracted to
them. It is possible that the calyx of fruit may harbour eggs or juvenile stages of the pest, but
this is not identified as a common transmission mechanism for the pest from its known
interception history, domestically or internationally.
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IMPACT
Economic Impact: CABI (2017b) states that:

“MEAML1 species of B. tabaci can have a serious impact on the production of certain field crops
as well as a wide range of protected horticultural crops. In the majority of cases, this is due to
viruses that the whitefly transmits between susceptible crops or acquires from indigenous host
reservoirs. MEAML1 is also able to induce a phytotoxic response from a number of plant species
that could cause yield loss or reduced quality produce.

It is reportedly difficult to identify the economic cost of impact attributable to anyone
species/biotype, but the pest depending on prevailing environmental conditions can have major
negative impacts on crop yields and losses to the degree of hundreds of millions of dollars
depending on the scale of the cropping system involved (CABI 2017a & b). Field grown
tomatoes in areas of southern Spain and Morocco have more recently suffered 100% losses due
to the combined impact of both the vector and given viruses like TYLCV (CABI 2017a). The
pests capacity to vector a very large number of begomoviruses, many of which are significant
agricultural pests, is a very important negative impact factorial in any consideration of this pests
consequence.

Social Impact: In Tasmania the impact of the introduction of a pest like SLW would be felt
at the regional level for those businesses and employers involved in protected cultivation
cropping systems. Biological control options do now exist as part of any Integrated Pest
Management (IPM) strategy. However, any significant downturn in productivity of any
grower facility holds the potential to significantly impact local employment in a small scale
regional economy like Tasmania’s. An example of the importance attributed to local economy
employment in the State is copied in

Environmental Impact: SLW has not been reported to establish in the natural environment
in Tasmania in unprotected environments, most likely due to the prevailing environmental
conditions. Consequently its impact is likely to be minimal outside of protected environment
production facilities at this point in time. However, this situation may change significantly in
decades to come if it were to establish as a field pest of agricultural cropping processors due
to climate change influences.

PREVENTION & CONTROL

Physical & cultural: Cultural practices can include intercropping practices using non-hosts to
reduce population numbers of whiteflies, however increasing success is now being achieved
through the introduction and use of biological control agents (CABI 2017a). Weed species also
serve as an important food reserve for SLW species.

Chemical: MED species of SLW has developed a high level of resistance to insect growth
regulators such as Admiral®, and neonicotinoids such as Confidor®, resulting in major control
difficulties (QDPIF 2009). It is reported that Europe is seeing the result of over spraying, while
the problem of pesticidal resistance may be out of control in the United States (Ad Hoc Whitefly
Taskforce 2008). Such new strains of the pest and their heightened capacity to develop
resistance to insectides, present a major concern to modern day intensive plant food production
systems such as protected cultivation crops like tomato and capsicum. This is because the
prospect for long-term control of such pest populations by insecticides is recognised by growers
and scientists alike as being generally unsustainable (CSIRO Entomology 2006).

Biological: In more recent years biological control agents for SLW by parasitoid wasps like
Eretmocerus spp. are proving increasingly effective in controlling the pest in selected
conditions like protected and contained growing spaces like greenhouses (Liu et al. 2015). All
known species of whitefly parasitoids belong to Hymenoptera, in two genera: Encarsia and
Eretmocerus (Liu et al. 2015). Liu et al. (2015) state that at least 115 parasitoid species of SLW
complex (Bemisia tabaci) have been reported, but only 3 have been widely used for biological
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control; namely En. formosa, Eretmocerus eremicus and Er. mundus. Surprisingly no reference
is made to Er hayati which has recently been released as a biological control agent against SLW
complex in Australia (Kristensen et al. 2013).

Kristensen et al. (2013) states that Eretmocerus hayati and Er. eremicus can serve as two
important biocontrol agents against SLW complex. Parasitoid eggs are laid in, or under, the
host, but Eretmocerus spp. lay their eggs under the host, between the whitefly nymph and the
leaf surface (Liu et al. 2015). Recent research is indicating that IPM strategies are proving
increasingly effective in the field with parasitoid biocontrol agents like Er. hayati, which are
known to be able to disperse long distances, such as >2.7 km in a morning (Kristensen et al.
2013). Dispersal takes place anytime during daylight hours, and though wind is very beneficial,
if the wind speed reaches high wind speeds exceeding more than 2m/s, then flight is delayed
(Kristensen et al. 2013). Flight direction is normally in the same direction as the wind. Er.
eremicus is considered to hold a relatively poor dispersal capability (Kristensen et al. 2013; pg.
1146).

Regulatory: As noted, SLW has a demonstrated capacity to repeatedly pass across biosecurity
borders undetected in traded ‘at risk’ host material like poinsettia. Hence, strict regulatory
controls need to be considered for a most favoured host like poinsettia.

Potential for Eradication: The pest is eradicable if contained within a protected cultivated
environment, but can be very difficult if dealing with a pesticide resistant strain/species of SLW,
such as SLW (MED). If the pest is established, an effective control measure is the use of
biocontrol agents like selected parasitoid wasps.

Costs: Because of the reliance on insecticidal treatment to try and eliminate the pest, its control
can be costly and difficult if dealing with an introduction of an insecticide resistant biotype,
such as the SLW (MED) species. Consequently, prevention of introduction of the pest in trade
is the most cost effective outcome.

REFERENCES
See Section 6 of this IRA.
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APPENDIX 2.2 PEST DATA SHEET FOR TOMATO YELLOW LEAF CURL VIRUS
SPECIES: ToMATO YELLOW LEAF CURL VIRUS (TYLCV)

Synonyms: Tomato yellow leaf curl begomovirus
Common Names: Tomato Yellow Leaf Curl Virus, leaf curl, yellow leaf curl

Taxonomic Uncertainty:

The Seventh Report of the International Committee on Taxonomy of Viruses places TYLCV
in the genus Begomovirus of the family Geminiviridae, which includes whitefly-transmitted
viruses with either a genome split between two genomic molecules DNA A and DNA B
(bipartite) or with a single genomic DNA A-like molecule (monopartite) (CABI 2017d).
Sequence comparisons have revealed that TYLCV was the name given to a complex of closely
as well as distantly related begomoviruses affecting tomato worldwide. Seven different species
belonging to the Tomato yellow leaf curl virus cluster have been identified, from several
different regions of the world. This classification is rendered even more complicated by the
recent discovery that recombination between species of geminiviruses happens relatively
frequently (CABI 2017d).

Type of Pest: Virus

DISTRIBUTION
Tasmania: Not present (reported).

Interstate (mainland Australia):

The majority of geminiviruses are exotic to Australia. The following web site provides a list
(http://sdb.im.ac.cn/vide/refs.htm ). Re Geminivirus presence in Australia, there are records for
two or perhaps three geminiviruses. These are:

1.  Tomato yellow leaf curl virus: Thomas and Persley (2006) state that “/n March 2006,
tomato leaf curl disease was found in cherry tomato crops in the south-western periphery
of Brisbane. The disease has been found in many crops, with infection levels ranging from
5 to 100 per cent of plants. Losses in severely affected crops have been very high and the
disease is a major threat to tomato production. In April 2006 infected plants were also
found around Bundaberg”. The spread of TYLCV is directly associated with SLW
distribution as its primary vector. This virus has an extensive host range including several
crop plants (tomato, capsicum, green beans) as well as several weed species including
some common to Tasmania (e.g. small flowered mallow (Malva parviflora), blackberry
nightshade (Solanum nigrum), and wire weed (Polygonum aviculare)). Infections of some
of the weed species are symptomless.

As of September 2017, the APPD cites 46 herbarium specimen records for TYLCV (see
Figure 2). All of the record originates from Queensland, particularly from the Coombabah
region, Gold Coast hinterland, just north of the Surfers Paradise and the New South Wales
border.

2. Australian tomato leaf curl virus: Affecting tomato in Northern Australia (mostly
Northern Territory and North Queensland). This is distinct to TYLCV and restricted in
distribution (has not spread with the movement of SLW) and host range.

3. Tobacco yellow dwarf virus: There exists a web reference (DPI Victoria) to an
unclassified geminivirus in tobacco in Myrtleford, Victoria tentatively called “tobacco
yellow dwarf” which also appears to have a satellite DNA associated with it.

Routine IRA for Silverleaf Whitefly, Ver 2.0, PBDB, DPIPWE, October 2018 75


http://sdb.im.ac.cn/vide/refs.htm

Uncontrolled Copy

Queensland

Pacific ocean

11

Figure 2 APPD Distribution Map for TYLCV Records
Search database return as of September 2017: QId = 46 (100%)

International:

In 1959 tomatoes grown in the Jordan valley, Israel, became infected by an agent identified as
a whitefly-transmitted viral agent. The virus was named Tomato yellow leaf curl virus (TYLCV)
(CABI 2017d). Within less than 25 years TYLCV has spread from the Middle East to North
America, Africa, Europe and Far East Asia (Czosnek, 2010). The pest is widespread in the
tropics and subtropics around the world, and in greenhouses in Europe and the USA. CABI
(2017d) cites records of incidence in the USA, for regions such as California which has a
moderate climate and a large greenhouse plant and food production industry sector. The pest is
becoming increasingly prevalent in China, especially in south-western provinces of Yunnan
and Guangi. Sequencing suggests that the Chinese isolate is different from the Mediterranean
and Asian TYLCV isolates.

HOST RANGE
CABI (2017d) states that:

“....tomato (Lycopersicon esculentum) is the primary host of TYLCV. Most of the wild tomato
species such as Lycopersicon chilense, L. hirsutum, L. peruvianum and L. pimpinellifolium include
accessions that are symptomless carriers (Zakay et al., 1991) or are immune (Vidavsky and Czosnek,
1998) to the virus. Several cultivated plants are hosts of TYLCV and present severe symptoms upon
whitefly-mediated inoculation: French bean (Phaseolus vulgaris), petunia (Petunia hybrida) and
lisianthus (Eustoma grandiflorum). Weeds such as Datura stramonium and Cynanchum acutum
present distinct symptoms whereas others such as Malva parviflora are symptomless carriers. ........
Plants used to rear whiteflies, such as cotton and aubergine (Solanum melongena) are immune to the
virus”.

There is some confusion in the literature about the degree of susceptibility of potential hosts
like Capsicum species to TYLCV. Thomas and Persley (2006) and Tesoriero and Azzopardi
(2006) both refer to capsicum as a host for the pathogen and CABI (2017d) supports this view.

Primary:
Tomato (Lycopersicon esculentum), French beans (Phaseolus vulgaris), petunias, lisianthus
(Eustoma grandiflorum),
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Secondary:

Anthuriums, Boerhavia erecta (erect tar vine/spider vine), Cloeme viscose (tick weed), Croton
lobatus (lobed croton), Macroptilium spp. (bean & pasture legumes), Mercurialis ambigua,
Physalis spp. (includes cape gooseberry), Polygonum spp. (wire weeds), Sida spp., Solanum
luteum (hairy nightshade), S. nigrum (blackberry nightshade), Wissadula spp. (see Thomas and
Persley 2006; Sanchez-Campos et al. 2000)

Susceptible species (from Brunt et al. 1996): Cynanchum acutum, Datura stramonium,
Hyoscyamus desertorum (desert henbane), Lens culinaris (syn. L. esculenta (lentils)),
Lycopersicon esculentum, L. pimpinellifolium, Malva nicaensis, M. parviflora, Nicotiana
benthamiana, N. glutinosa, N. tabacum, Phaseolus vulgaris, Sonchus oleraceus (common
sowthistle). Cohen (1990) note that Cynanchum acutum is a very good source of TYLCV
in the field, even though it is not a favoured host of SLW.

Other (Symptomless hosts, Non-hosts, Disputed Hosts, Immune Hosts, etc.):

Symptomless: Wild tomatoes such as L. chilense, L. hirsutum, L. peruvianum, Euphorbia spp.
and Malva parviflora (small flowered mallow)

Immune: Cotton and eggplant (Solanum melongena)

SYMPTOMS

Host Symptoms:

Symptom severity depends on the date of inoculation, tomato variety and whitefly pressure.
Typical symptoms include curling and yellowing of young leaves and severe stunting. Affected
plants exhibit upward and inward rolling of the leaf margins, inter-veinal yellowing of leaflets
and marked stunting. The virus reduces fruit set considerably, especially when infection takes
place before the flowering stage. There are no noticeable symptoms on fruits derived from
infected plants. TYLCV and the strain involved are best identified by sequencing either full-
length clones or PCR-amplified genomic DNA fragments using specific primers (CABI 2017d).

Delayed or ‘latent’ symptom expression of TYLCV infection can be an issue as indicated by
CABI (2017d) description of the pest’s epidemiology:

“Tomato yellow leaf curl disease can be observed in tomato fields throughout the affected regions.
The virus is transmitted to tomato plants after vector feeding on infected tomato plants or alternative
hosts. The disease is first observed on tomato seedlings about 3 weeks after transplanting. Disease
incidence increases rapidly and can reach 100% infection at harvest. The virus is only transmitted
by the whitefly B. tabaci. In affected regions, the incidence of the disease is directly correlated with
the pressure of the whitefly population”.

Plant Parts Affected: Leaves, fruit, stems and whole plant.
Plant Stage Affected: Seedling stage and vegetative growing stage.

BIOLOGY & ECOLOGY

General:

CABI (2017d) describes in some detail the DNA protein genomic characteristics of the virus.
It is placed in the genus Begomovirus of the family Geminivridae. However, this group of
viruses are prone to recombination between species and are constantly hybridising into new
forms or variations, which then express differing levels of virulence to its hosts, and
transmissibility by SLW species/biotypes. As a result, TYLCYV is often referred to as a complex
rather than just one distinct species.
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Pest Vectoring:
The virus is vectored by SLW species complex as previously discussed in SLW’s Pest Data
Sheet (Appendix 2.1).

Transmission:

TYLCV is primarily spread through SLW insect movement in a non-propagative persistent
manner, i.e. once acquired by the vector the virus remains with the vector for its life, but is not
transmitted to the insects progeny, and it does not replicate within the vector. The virus is not
transmitted by other common pests such as aphids, thrips, leafhoppers, beetles or caterpillars.
The pathogen is also not carried by soil, or through true seed in infected plants, and is spread
very poorly if not at all via mechanical transmission such as pruning. Cohen (1990) refer to the
fact that the ‘gemini group (of viruses) are the only group out of all the whitefly species borne
viruses, that are transmitted in persistent-circulative manner; i.e. after acquiring the virus, SLW
can transmit it and infect healthy plants for at least several days, if not their whole life span.

CABI (2017d) reports that:

“The virus can be detected in every stage of vector development (Ghanim et al., 1998). Female
B. tabaci are more efficient vectors than males; transmission capacities decrease as the insect ages
(Czosnek et al., 2001). The presence of TYLCV in the egg of the whitefly vector suggests
transovarial passage (Ghanim et al., 1998; Polston et al., 2001a). Following a 48 h acquisition access
period on infected tomato, TYLCV DNA remains associated with B. tabaci for the entire adult life
of the insect while infectivity decreases with time, but not entirely”.

Acquisition of the virus by SLW takes at least 15 minutes feeding on infected plants (Thomas
and Persley 2006). Transmission of TYLCV by SLW is relatively inefficient. However, low
transmission (infectivity) rates for the virus are generally not a problem in regard to its efficacy
in establishing and inciting disease on its hosts. This is due to SLW normally forming very large
populations on susceptible crops/hosts that it attacks. Yet conflicting scientific evidence
presented by Matsuura and Hoshino (2008) demonstrated that a low population density of SLW
could still result in severe viral disease incidence, indicating that the level of whitefly infestation
that can cause economic injury through TYLCYV disease is very low for both MEAM1 and MED
species.

The virus can be transferred into new locations via infected fruit and/or plants. A survey of
tomato fruit imported into Reunion Island, which is situated in the Indian Ocean east of
Madagascar off eastern Africa, demonstrated that >50% of fruit contained the virus.

INVASIVE CAPACITY
Dispersal Mechanisms:

Trade Assisted: De Barro (1995) reports that the principal means of dispersal of the pest around
the globe is via the international ornamentals trade of plants like poinsettia and the associated
risk of contamination by SLW. TYLCV was introduced into Japan in 1996, causing serious
damage to commercial greenhouse tomato crops in western Japan (Matsuura and Hoshino
2008).

Natural: The distribution and dispersal of geminiviruses like TYLCV follow the natural
distribution of the insect vector, SLW.
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Invasion History (including known Quarantine Interceptions/Detections):

International: The virus appears to have spread around the world in close association with its
primary vector, SLW.

Interstate (Australia): TYLCV was first detected in southern Queensland in March 2006. How
it gained entry into Australia is not clear. It is possible that the pest was introduced in infected
plant material transferred into the field and/or to nursery outlets infested with SLW, then
acquired and vectored from there.

Tasmania: The virus has not been reported in Tasmania.

Pathways:

Primary: The primary pathway for movement of this disease is viruliferous SLW adult flies
and/or infected living plant material of primary (susceptible) hosts like nursery stock.

Secondary: Infected fruit of a primary host like tomato.

IMPACT
Economic Impact:

CABI (2017d) notes that TYLCV was first described from Israel and until the late 1980s was
known as a problem only in the eastern Mediterranean. Since then, it notes the geographic
distribution of TYLCYV has increased to include countries in the Western Mediterranean, Central
Asia, North and sub-Saharan Africa, the Caribbean, Mexico, the USA, Central and Southern
America, Japan and now Australia. TYLCV causes heavy economic losses wherever it occurs,
although initially after introduction losses may be relatively low. CABI (2017d) state that
although TYLCV has a broad host range, infecting more than 30 species in over 12 plant
families, it is primarily known globally as one of the most damaging viruses to infect tomatoes.
The virus affects yields by greatly reducing the number of fruit produced. Fruit developing at
the time of infection remain on the plant, but very few fruit will set once infection has occurred.
Yield losses have been reported to extend as high as 60-80%, or even over 90% in experimental
situations. In addition to tomato, TYLCV was reported to cause severe losses in bean
(Phaseolus vulgaris) in commercial production in Israel and in southern Spain, and the virus
was reported to be a limiting factor in the production of lisianthus (Eustoma grandiflora) in
Israel (see CABI 2017d). Following the incursion of TYLCV into south Queensland in 2006
annual losses were estimated at $10 - 15 million from yield and quality reductions (Persley
2016). Persley (2016) states that the economic viability of the Queensland industry now
depends to a large extent on the adoption of virus resistant hybrids.

Social Impact: In Tasmania the impact of the introduction of a pest like TYLCV would be felt
at the district and regional level for those businesses and employers involved in protected
cultivation cropping systems. The disease would be essentially confined to CEA producers,
because the vector cannot currently establish in the field and over-winter. Biological control
options for the vector, SLW, do now exist as part of any Integrated Pest Management (IPM)
strategy. However, any significant downturn in productivity of any grower facility holds the
potential to significantly impact local employment in a small scale regional economy like
Tasmania’s.

Environmental Impact: As TYLCV’s primary host of concern is tomato, and it’s vector has
not yet been reported to establish itself in the natural environment in Tasmania, the
environmental impact of this disease will be limited. The pathogen does not attack Australian
native hosts.

REFERENCES
See Section 6 of this IRA.
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APPENDIX 2.3 PEST DATA SHEET FOR COWPEA MILD MOTTLE VIRUS
SPECIES: CowpPEA MILD MOTTLE VIRUS (CPMMYV)

Synonyms:

Bean angular mosaic virus
Eggplant mild mottle virus
Groundnut crinkle virus
Psophocarpus necrotic mosaic virus
Tomato pale chlorosis virus

Common Names:
Angular mosaic of beans, mild mottle of cowpea, pale chlorosis virus of tomato

Taxonomic Uncertainty:

Though the virus has filamentous particles with physio-chemical properties typical of
carlaviruses, unlike definite aphid-borne carlaviruses, it can be transmitted by whiteflies (CABI
2018).

Type of Pest: Virus

DISTRIBUTION
Tasmania: Not present.

Interstate (mainland Australia):

Samples of what proved to be CPMMV infected plant material was first collected in the
Lockyer and Fassifern Valley’s of south-east Queensland in mid-April 2016 on three hosts: —
French bean cv Wyatt (Phaseolus vulgaris), soybean (Glycine max) and chia (Salvia hispanica)
(Appendix 6.3). The disease was characterised and officially reported to the IPPC by the
Australian Government as a new pest detection for Australia in mid May 2017 (FAO 2017; see
Appendix 6.3). Persley (2017) states the disease is reported present in Bowen, further to the
other known reports from the Lockyer and Fassifern Valley’s in south-east Queensland.

It is important to note that the detection of the virus in bean in 2016 is the first detection of the
virus in Australia and of Carlavirus infection of Fabaceae species in Australia (Persley 2016).

International:

CPMMYV was first characterised in 1973 from diseased plant samples originating from Ghana.
However, later research indicated the virus was most likely present in Kenya some 16 years
earlier (CABI 2018). The virus is now reported widespread in Asia (India (Karnataka,
Maharashtra and probably elsewhere), Indonesia, Israel, Malaysia, Thailand), the Middle East
(Egypt, Israel and Yemen), Africa (Cote d'lvoire, Egypt, Ghana, Kenya, Malawi, Mozambique,
Nigeria, Sudan, Tanzania, Togo, Uganda, Zambia), South America (Brazil), and Oceania (Fiji,
Papua New Guinea, Solomon Islands) (CABI 2018, EPPO 2018). It has now gained entry into
selected regions of Queensland, Australia, sometime in the last few years (FAO 2017).

HOST RANGE
CABI (2018) and EPPO (2018) cite the following plant species as being hosts for CPMMV:

Primary hosts:

Natural plant hosts are largely confined to leguminous species within the Fabaceae, including:

1. Vignaspp. such as cowpea cv. Blackeye (Vigna unguiculata), black gram (Vigna mungo),
Bambara groundnut (Vigna subterranea) and mung bean (Vigna radiata; see Persley
2017);
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2. Phaseolus spp. like French (common) beans (Phaseolus vulgaris), and lima (butter) beans
(P. lunatus);

3. Other beans like soyabean (Glycine max), peanut/groundnut (Arachis hypogaea), broad
bean/faba bean (Vicia faba), jack bean (Canavalia ensiformis), and winged/Goa bean
(Psophocarpus tetragonolobus);

4.  Various weed species in the Fabaceae, including Stylosanthes and Tephrosia spp.; and
more recently,

5. Host range was extended to Chia (Salvia hispanica) in October 2016 (Celli et al. 2016).

Secondary hosts:
EPPO (2018) cites the solanaceous hosts, tomato (Lycopersicon esculentum), and eggplant
(Solanum melongena) to be minor hosts of CPMMV.

Other (Symptomless hosts, Non-hosts, Disputed Hosts, Immune Hosts, etc.):
Symptomless: Some strains of CPMMYV may remain symptomless on some primary hosts, such
as a strain of the virus found in Tanzania on French bean (Phaseolus vulgaris) (EPPO 2018)

It is reported that many more hosts can be artificially inoculated (EPPO 2018).

SYMPTOMS

Host Symptoms:

EPPO (2018) state that symptoms vary on different hosts and in different seasons, and that its
disease symptoms can be hard to distinguish from that induced by other viruses on its primary
hosts. In favourable conditions for disease expression, CPMMYV is known to cause severe
distortion, twisting and discolouration of a leguminous host plant pods as the pods develop, and
mild to moderate mottling of the plants leaves (CABI 2018). On groundnuts (peanuts), it causes
necrotic lesions, chlorotic rings or line patterns followed by systemic leaf chlorosis, rolling and
veinal necrosis. On soyabeans and on Phaseolus it causes vein mosaic and general leaf
chlorosis, followed by apical necrosis, distortion and stunting (EPPO 2018). However, the virus
has also been reported to be symptomless on bean (Phaseolus vulgaris) in Tanzania (EPPO
2018).

Plant Parts Affected: Foliage and bean pods.
Plant Stage Affected: Seedling stage and vegetative growing stage.

BIOLOGY & ECOLOGY

General: CABI (2018) state that the detailed epidemiology of the virus has yet to be
investigated. Nevertheless, naturally occurring non-persistent transmission of the virus by
viruliferous adult SLW flies, from infected to healthy plants, is proven for a number of hosts in
several different regions in the world. Beans are known to be the natural host of at least 30
viruses worldwide, including CPMMV (Persley 2016).

Detection & Identification:

Detection at the whole-plant level is via observation of foliar and seed pod disease symptoms.
However, this strategy is not always reliable, as the disease can remain symptomless on some
hosts (CABI 2018). Consequently, it is better to undertake detailed analysis of plant material at
the molecular level with various immunoassay testing, CPR, etc. EPPO (2018) notes that
preparations of CPMMYV are strongly immunogenic, and that the virus is detectable by ELISA
and ISEM, but not by standard gel diffusion tests. If virus particle measurements suggest a
Carlavirus infection of diseased plant material, the diagnosis can also be confirmed by PCR
testing using degenerate Carlavirus group primers and partial sequence analysis. However, the
Cowpea mild mottle virus cluster are a group of viruses that are known to be genetically highly
variable and not particularly well characterised (FAO 2017; Appendix 6.3). Indicator plants for
disease expression of the virus include:
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Arachis hypogaea, Cajanus cajan, Canavalia ensiformis, Glycine max, Vigna unguiculata,
Nicotiana clevelandii (systemic mottle); Beta vulgaris, Chenopodium murale, and C. quinoa
(chlorotic local lesions)

There are no reliable or definitive tests for detecting presence of the pathogen in seed, even
though it is reported to be seedborne on selected primary hosts, though the question of
seedborne transmission remains contentious.

Habitat:
The pest is best expressed on tropical (primary) hosts in tropical conditions.

Fecundity & Life Cycle:

Though the virus is non persistent in its vector, SLW can reach very high population densities
in favourable conditions (see Appendix 2.1). Consequently the disease could become well
established in suitable hosts in such conditions, resulting in significant crop yield losses as is
reported in some scientific literature, such as FAO (2017). However, as the virus needs to be
regularly re-acquired by adult flies of SLW, in order to be transmitted to host plants through
their feeding action on leaves of plants, the pathogen’s non-persistent characteristic works
against its ability to be spread and expressed to some degree. It is noted that CABI (2018)
suggest the pathogen’s economic impact and consequence is low.

Pest Vectoring:
The virus is vectored by SLW species complex (CABI 2018, EPPO 2018).

Transmission:

CPMMV is transmitted by SLW in a non-persistent manner, unlike many of the other viruses
SLW transmits, which are transmitted in either a semi-persistent or a persistent manner
(Muniyappa and Reddy 1983). The ability to transmit CPMMYV is usually retained by
viruliferous flies of the vector, SLW, for a maximum of only 20-60 minutes (Muniyappa and
Reddy 1983). The virus is reported to be seedborne for some of its hosts, but not all of its known
hosts (EPPO 2018). Two important agricultural production hosts for which seedborne
transmission is reported are cowpea and soyabean (see Appendix 6.3; FAO 2017). Soyabean
seed is reported as being so debilitated that it is difficult to germinate (Brown and Rodrigues
2014). CABI (2018) states that its seed transmissibility status is contradictory. However, on the
weight of international scientific literature researching the matter, this IRA accepts the premise
that the virus can be seedborne. CABI (2018) cites a range of research papers, reporting
transmission rates of the pathogen from anywhere between near zero to several percent.
Consequently, though seed transmission is most probably likely, the transmission rate is low.

INVASIVE CAPACITY
Dispersal Mechanisms:

Trade Assisted: EPPO (2018) state that the virus is very unlikely to be carried by plants of its
hosts in international trade, since these are field crops not normally moved. An exception to
this suggestion is tomato, but tomato is reported to be a minor host of the disease. However, if
the claim made by EPPO (2018) were true, then the question remains how has the disease been
spread to so many different regions and continents of the world, post its discovery in the early
1970’s. This review holds the view that the most likely explanation is movement of diseased
bulk seed imports from infested crops into new regions where beans are being grown for
commercial broad-acre cropping systems. The detection of the virus in bean in 2016 is the first
detection of the virus in Australia and of Carlavirus infection of Fabaceae species in Australia.).

Routine IRA for Silverleaf Whitefly, Ver 2.0, PBDB, DPIPWE, October 2018 82



Uncontrolled Copy

Natural: The distribution and dispersal of CPMMV in the field is normally via:
1. itsvector, SLW, if the seed used for planting is initially free of the disease; or

2.  seed exchange of infected seed (particularly as it is reported some infected seed can
remain symptomless).

Invasion History (including known Quarantine Interceptions/Detections):

International: The literature is not definitive about this. Logically it is most likely to have been
spread in association with the exchange and importation of diseased seed for long distance
(intercontinental and interstate) dispersal, but it is possible that the virus could also be spread
by viruliferous adult flies of SLW. However, the latter is less likely as the virus is transmitted
in a non-persistent manner, and must be re-acquired by the vector within 20-60 minutes. Hence,
its survival in adult flies is vulnerable if the flies are being transported over long distances and
long time periods in association with either the interstate or intercontinental movement of traded
plants and goods.

Interstate (Australia): An outbreak of the disease was discovered in two valleys in Queensland
around May 2016, and indications by delimiting survey suggested the disease may have gone
undetected for at least 1-2 years prior to its discovery (FAO 2017). How, the virus gained entry
into Australia is not clear. Persley (2017) states that more than one incursion into Australia has
most likely occurred based on phylogenetic data from the Queensland isolates.

Tasmania: The virus has not been reported in Tasmania.

Pathways:

Primary: The primary pathway for movement of this disease is viruliferous SLW adult flies
and/or infected living seed of selected leguminous hosts.

Secondary: None.

IMPACT

Economic Impact: When first detected in bean crops in the Fassifern Valley, Queensland in
2016, disease incidence was reported to be high, from 50-90% of symptomatic plants. Several
crops were not harvested due to severe pod damage, whilst other crops were downgraded or
required considerable sorting in the pack house to remove affected pods (Appendix 6.3). Persley
(2016) states that losses of $4 million were reported for the first year of its incursion.
Consequently, if the pathogen is left unchecked, in the right conditions, depending on host
cultivar susceptibility, pathogen virulence and favourable climatic factors, disease incidence
can be very high resulting in very high crop losses. Brown and Rodrigues (2014) report this
disease to pose a threat to the mainland US soyabean production industry worth over 37 billion
USD per annum, with 100% infection being observed for certain lines of soyabean trialled by
the Illinois Crop Improvement Association at the Agriculture Experiment Station, Juana Diaz,
Puerto Rico.

EPPO (2018) notes:

“CPMMYV was first described as widespread in eastern Ghana on cowpeas (Brunt & Kenten, 1973).
It causes a disease of soyabeans and groundnuts in Kenya (Bock et al., 1976), of soyabeans in C6te
d'lvoire (Thouvenel et al., 1982) and of groundnuts in India (lizuka et al., 1984). It occurs on
soyabean and groundnut in many southeast Asian countries (Iwaki et al., 1982, 1986). However,
neither Demski & Kuhn (1989) nor Reddy & Rajeshwari (1984), in their accounts of the viruses of
soyabean and groundnut respectively, consider CPMMYV to be of any very great importance
economically. The strain on tomato in Israel seems to be only a curiosity, found on a few plants
(Cohen & Antignus, 1982). In Brazil, CPMMYV has been recorded on Phaseolus vulgaris, on which
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it causes angular mosaic (Costa et al. 1983), but losses are small. ----- Hall (1991) who covers viruses
of Phaseolus vulgaris, does not consider CPMMYV important enough to be mentioned.”

Consequently, the degree of impact and economic threat this disease poses seems to vary widely
from location to location, region to region, depending on the strain of the disease in play, and
the susceptibility of the hosts it is exposed too. In Australia, the strain(s) which are present can
cause a significant impact (Persley 2016).

Social Impact: The social impact could be moderate in the right conditions for disease
expression on a major cropping sector like French beans worth millions of dollars to growers
in a small scale regional economy like north-western Tasmania (where most of the French beans
are grown for processing vegetables). However, the loss of crop productivity and production
dollar return (thereby jobs) would largely depend on how strongly the disease would express
itself in a cool temperate climate like Tasmania, as it is effectively a tropical disease.

Environmental Impact: Environmental impact is not a significant factor for this disease as its
host range is largely confined to a range of leguminous hosts grown for human food and fibre.
It does go to some leguminous weed species, but does not appear to impact on natural
ecosystems to any great extent (CABI 2018). Nor has it broadened its host range to Australian
native plant communities on its introduction into Australia (FAO 2017). This is in strong
contrast for example, to the incursion into Australia in 2010 of the damaging rust pathogen
Myrtle Rust (Puccinia psidii s.I. G. Winter), which attacked a wide range of new Myrtaceous
native hosts not previously recorded as part of that diseases host range (Carnegie and Lidbetter
2012, DPIPWE 2018c). CPMMYV is also essentially tropical in its biogeographic range (EPPO
2018), and hence is not expected to express itself fully in the field in a southern Australian, cool
temperate climate like Tasmania at this time.

However, global warming, as a result of anthropogenic influences, is rapidly changing the
environmental balance of wholescale ecosystems globally (MclIntosh et al. 2005, IPCC 2014a
and 2014b, Ripple et al. 2017, DEE 2018a & 2018b) and locally (Grose et al. 2010, White et
al. 2010, McDonald et al. 2013, BOM 2016). Consequently, the biogeographic range of many
tropical and sub-tropical pests and diseases are shifting to higher latitudes (southward) in the
southern hemisphere, for continents like Australia (DEE 2002 & 2006, see pg.14) and New
Zealand (Kean et al. 2015), and northward in the northern hemisphere (Roos et al. 2011) as the
polar extremes begin to rapidly warm (Rosenzweig et al. 2001). Some examples for Australia
from projected climate modelling for southward movement of tropical pests include Asiatic
citrus psyllid (Aurambout et al. 2009), the invasive weed Parkinsonia (Parkinsonia aculeata)
(van Klinken et al. 2009), and Queensland fruit fly (Sultana et al. 2017). Consequently, it may
well be possible in coming decades for pests and diseases like SLW and CPMMYV to establish
in the field in a region like Tasmania, and this potential must not be ruled out in long-term
consideration of the quarantine risk these pests present.

PREVENTION & CONTROL

Physical & cultural: Sourcing certified disease free seed would serve as one of the best
mechanisms for preventing introduction and development of the disease in cropping systems of
its primary hosts. For established living plants being grown in an SLW infested region,
biological control through use of IPM strategies would also be a beneficial option for helping
reduce the incidence of the vector. This action in turn would be anticipated to significantly
reduce the chance of transmission of the disease in the field:

1. Through the reduced presence of viruliferous SLW adult flies feeding on plants in-field,
and
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2.  Because adult flies carry the virus in a non-persistent manner, and thereby do not acquire
the virus for any great length of time. The virus has to be continually re-acquired in order
to be transferred to and infect host plant material.

EPPO (2018) notes that as far as possible, situations of heavy whitefly infestation should be
avoided. Reddy (1991), noting that the disease is rarely of any importance in groundnuts unless
these are grown alongside susceptible crops of soyabean or cowpea, simply suggests that this
should be avoided. In India, resistance to CPMMV has been sought in soyabean (Suryawanshi
et al. 1989).

Chemical: Controlling the vector through application of suitable insecticides could be one
option. However, as referred in Appendix 2.1, pesticidal resistance in SLW populations is
becoming a significant problem, with the emergence of pesticide resistant strains of the pest.
Consequently, increased focus about control of the vector in field situations is being directed
towards IPM strategies.

Biological: If the vector is present, the incidence of the disease would most likely be greatly
reduced in the field situation, if the density of vector population levels were greatly reduced
through application of Integrated Pest Management control mechanisms.

Mechanical: Mechanical transmission has been reported experimentally (Brown and
Rodrigues (2014).

Regulatory: There are no treatments reported to reliably treat and eliminate the virus from
infected seed, or immunoassays like ELISA that can detect the pathogen’s presence in seeds
(CABI 2018).

CPMMV was evaluated as a quarantine pest by EPPO, but not accepted by it to be of any
quarantine concern. EPPO (2018) also notes that it has not been considered a quarantine pest
by any other regional plant protection organization either. Although it falls in the EU Annex
category of a "non-European virus transmitted by Bemisia tabaci", EPPO suggests the case for
considering it as a quarantine pest in the EU context is much weaker than for the New World
geminiviruses, such as bean golden mosaic bigeminivirus (EPPO/CABI, 1996). EPPO rates the
pathogen’s economic importance as being at most moderate, and has not shown any sudden
increase. Nor has B. tabaci been noted to rise in importance on CPMMV hosts in the Old World.
CPMMV is transmitted non-persistently by B. tabaci, so the possibility of entry in the vector is
very small. EPPO also notes that CPMMV principally attacks tropical field crops, rather than
glasshouse or vegetable crops. Hence, EPPO has formed the view that it is very doubtful
whether the virus rates as having quarantine significance for EPPO in relation to soyabean or
groundnut, and its importance on Phaseolus vulgaris and tomato (which are very important for
EPPO) is so small that they have chosen to ignore it, and note cite it as either an Al or A2
quarantine pest (EPPO 2018).

Potential for Eradication: If the vector were not present in the field, and infected seed were
imported and planted in Tasmania, it is suggested that it should be readily possible to eradicate
the disease outbreak via contained harvesting and destruction of the crop and the use of risk
management tools like:

1.  deep burial of plant material, and/or
2. burning of the “at risk’ organic material; and

3. Crop rotation with non-host species. However, it is not clear from the literature as to how
long infected seed may remain viable in-ground, with respect to volunteer plants and soil
reserve seed germination.
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Key factors needing to be considered with respect to the likely degree of expression of the
disease in Tasmania are that:

1.  Tasmania is a cool temperate climate, and the disease is best expressed in, and adapted
to, tropical legume host species in tropical climates; and

2. The disease is unable to be vectored in the field due to the vectors:
a. absence from the State; and

b.  past incursion history clearly demonstrating the pest is largely confined to
protected, Controlled Environment Agriculture (CEA) production facilities in
Tasmania.

Costs: Strong potential exists for the successful eradication of any incursion of this disease
should it somehow gain entry into the State. The most likely region that it could gain entry and
establish, is in direct association with the State’s commercial French bean cropping sector based
in the north-west and central north of Tasmania. The cost to Government would be expected to
extend to hundreds of thousands of Australian dollars, when carrying out a wide array of
official, emergency response eradication objectives to eliminate any such disease outbreak.
Significant costs would arise from the deployment of emergency response activities, such as:

1.  Deployment of Government biosecurity teams to conduct delimiting survey for detecting
presence/absence of the disease in the field;

Laboratory testing of suspect plant samples;
Introduction and enforcement of quarantine control (containment) zones;

Public communications materials servicing a wide range of industry and community
consultation processes, whether it be face-to-face meetings and public forums, brochures,
posters, newspaper advertisements, etc.;

5. Logistics support to the emergency response, and formation of a State incident control
centre and/or forward command field centres;

6.  Officially controlled infected premise crop containment and destruction; and
Area freedom certification for post-eradication phase follow-up field survey, etc.

REFERENCES
See Section 6 of this IRA.
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APPENDIX 3 INTERSTATE REGULATORY CONDITIONS FOR TYLCV

APPENDIX 3.1 WA REGULATIONS FOR SLW — CONDITION 52
Relates to Silver leaf whitefly - (Bemisia argentifolii) (for ACT, NSW, NT & QId)

Note: Does not apply to fruit - However, it does apply to leafy vegetables like broccoli, lettuce
etc.

(1) Subject to sub-item (2), the entry of any plant other than -

(aa) fruit, seeds, underground parts, dried or processed plant material; or

(ab) plants not listed below in the Silverleaf whitefly (SLWF) hostplant list;

are prohibited from any area within 500 km of an outbreak of Bemisia argentifolii unless certified as -

a. grown and packed in an area free from Bemisia argentifolii established by an approved
trapping and inspection program (Currently none approved for Area Freedom); or

b. grown and packed on a property free from Bemisia argentifolii established by an *approved
trapping and inspection program; or

c. inthe case of *approved plant material (all cut flowers and plants except: Euphorbia
pulcherrima (Poinsettia), E. leucocephala (Snowflake), Hibiscus spp., Abelmoschus spp.,
Talipariti spp. and Duranta spp.) - inspected at an *approved rate and found to be free from
Bemisia argentifolii; or

d. fumigated with methyl bromide for 2 hours at one of the following rates -

Flesh Methyl
Temperature | Bromide
°C) (9/m3)

21-31.9 32

16 - 20.9 40

11-15.9 48

10-10.9 56

or
e. fumigated with ethylene di-bromide for 2 hours at one of the following rates -
Flesh
Temperature - | o ies grams Rates - ml
Degrees
Celsius
10-11 32.0 14.7
11.1-135 30.0 13.8
13.5-155 26.0 12.0
15.6-17.5 235 10.8
17.6-195 21.0 9.7
19.6-215 19.0 8.7
>21.6 18.0 8.3
OR
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f.  when post harvest, treated in an *approved manner.
NOTE: There are no current approvals for post-harvest treatment.

(2) This condition does not apply to aseptic cultures of plant material grown on agar in sealed flasks
(i.e. tissue culture).

ALTERNATIVE TREATMENT - IRRADIATION: Arthropods excluding Lepidopteron that pupate
internally - Dmin 400Gy Dmax 1000Gy

* For Approvals under Condition 52, see C22.

(PLEASE NOTE: An extensive host range schedule provided by WA Department of
Agriculture and Food attached to this Import Condition is not copied here).

ALTERNATIVE MEASURE - TREATMENT / INSPECTION ON ARRIVAL

1. Subject to prior approval by an Inspector, treatment and /or inspection upon arrival is
permitted as an alternative to pre-export treatment and/or inspection specified in this
condition.

The approval must be issued by an Inspector in writing and include the following conditions:

a. All consignments must be imported into Western Australia in a manner that prevents the
escape of pests and diseases and remain so until on-arrival inspection and / or treatment is
undertaken.

b. Consignments to be free from pests and diseases of quarantine concern on arrival in Western
Australia.

c. Consignments to be imported into Western Australia direct to a prescribed inspection point
unless otherwise directed by an Inspector. The consignment may be placed under quarantine
by an Inspector to a premise registered for the inspection and / or treatment to be carried out.

d. On arrival at the prescribed inspection point and / or registered premise consignments to be
unloaded into a secure area approved by an Inspector.

e. Inspection and or treatment upon on-arrival to be carried at a premise approved for that
purpose.

f.  Future inspector approvals permitting inspection and / or treatment upon arrival may be
cancelled if a consignment is found not to meet the above requirements.

Additional conditions may be imposed by the Inspector.

Requests for Approvals should be forwarded to Quarantine WA: followup@agric.wa.gov.au.

2. Subject to prior approval by an Inspector, inspection upon arrival of bare rooted plants
and cuttings/budwood is permitted in lieu of other measures prescribed in this condition.

The Inspector must be satisfied that any prescribed pest or disease of concern is able to be detected
by inspection and that it is feasible to 100% inspect the volume of material proposed to be imported.
The approval may be for a consignment to a maximum of 20 individual plants / cuttings / budwood,
must be issued by an Inspector in writing and include the following conditions:

a. All consignments must be imported into Western Australia in a manner that prevents the
escape of pests and diseases and remain so until on-arrival inspection and/or treatment is
undertaken.

b. Consignments to be free from pests and diseases of quarantine concern on arrival in Western
Australia.

c. To be 100% inspected by an inspector on arrival in Western Australia.
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d. All importation requirements, including labelling, other than those specified as exempted by an
inspector, to be met.

e. Aninspector's approval may be cancelled or not approved for future consignments if a
consignment is found not to meet the above requirements.

Additional conditions may be imposed by the Inspector.

Requests for Approvals should be forwarded to Quarantine WA: followup@agric.wa.gov.au.

Routine IRA for Silverleaf Whitefly, Ver 2.0, PBDB, DPIPWE, October 2018 89


mailto:followup@agric.wa.gov.au

Uncontrolled Copy

APPENDIX 3.2 WA REGULATIONS FOR TYLCYV — CONDITION 26*

(*As sourced from WAOL (2018))
The entry of Tomato Yellow Leaf Curl Virus (TYLCV) hosts from all states and territories is prohibited

except if under conditions approved by the Director General.

Approved Conditions:

Tomato fruit with the truss attached to be permitted entry into Western Australia from South Australia,

Victoria and New South Wales under the following conditions:

1. Each consignment to be accompanied by an Interstate Plant Health Certificate issued by the
guarantine authority in the exporting state or territory or under a quality assurance
arrangement approved by the Director General of the Department of Agriculture and Food,
Western Australia endorsed as follows:

That the crop from which the trussed tomatoes originated has been inspected and found free
from Tomato Yellow Leaf Curl Virus by an officer from the exporting state or territory’s
quarantine authority; and

2. The truss’s to be inspected on arrival in Western Australia and found free from whitefly vectors
and plant material other than the truss

TYLCV hosts include any plant material, except fruit or seeds, of the following:

Family Scientific name Common name / Notes

Apocynaceae Cynanchum acutum (Prohibited)

Asteraceae Sonchus oleraceus sow thistle, milk thistle

Cleomaceae Cleome viscosa Asian spiderflower, tickweed

Euphorbiaceae Acalypha virginica Virginia copperleaf, Virginia
threeseed mercury

Euphorbiaceae Croton lobatus lobed croton

Euphorbiaceae Euphorbia spp.

Euphorbiaceae Mercurialis annua annual mercury

Fabaceae - Papilionaceae Lens culinaris lentil

Fabaceae - Papilionaceae Macroptilium spp. eg. siratro

Fabaceae - Papilionaceae Phaseolus vulgaris green bean, french bean

Gentianaceae Eustoma exaltatum / E. catchfly prairie-gentian, alkali

grandiflorum chalice, Texas bluebell

Malvaceae Malva spp. eg. mallows

Malvaceae Sida spp.

Malvaceae Wissadula spp. eg. velvetleaf

Nyctaginaceae Boerhavia diffusa tarvine, spiderling

Polygonaceae Polygonum spp.

Solanaceae Capsicum spp. capsicum, bell pepper *** Note: the
short piece of attached cut stem is
acceptable. ***

Solanaceae Datura stramonium Thornapple, jimson weed

Solanaceae Hyoscyamus desertorum henbane

Solanaceae Lycopersicon spp.

Solanaceae Nicotiana spp.

Solanaceae Petunia spp.

Solanaceae Physalis spp.

Solanaceae Solanum lycopersicon tomato *** Note: inclusion of the

Syn Lycopersicon esculentum calyx and a short piece of stem
(1cm) is acceptable. ***
Solanaceae Solanum spp.
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APPENDIX 3.3 VICTORIAN REGULATIONS FOR TYLCV & SLW

Plant Quarantine Manual — Department of Economic Development, Jobs, Transport and
Resources, Victoria (Version 26.3)

Condition 42— Tomato Yellow Leaf Curl Virus

Any plant grown and packed in a place covered by an Area Freedom Certificate declaring
area freedom from Tomato Yellow Leaf Curl Virus (TYLCV) may enter Victoria without
restriction, otherwise —

the entry or importation into Victoria of any plant, or plant part (excluding fruit, truss
tomatoes and seeds) of tomatoes (Lycopersicon esculentum), beans (Phaseolus vulgaris),
lisianthus (Eustoma grandiflorum), lobed croton (Croton lobatus) and all species of
Capsicum, Euphorbia and Physalis is prohibited unless certified that the produce has been:

(1) grown and packed on a property more than 20km from a known detection of TYLCV;,
or

(2) grown under a pest management program which prevents that introduction of silverleaf
whitefly and TYLCV that includes:

(@) propagation -

(1) in a silverleaf whitefly proof production area (eg screen house or glass house);
or

(i1) using a treatment and weed control program involving:

a. a program of chemicals registered for the control of silverleaf whitefly;
and

b. removal of weeds from inside production areas and areas surrounding
production areas; and

c. monitoring of the production area for the presence of silverleaf whitefly;
and

(b) in the case of material propagated vegetatively (eg from cuttings)-
(i) the plants from which the material is sourced (ie mother stock)
a. are tested at least every six months and found free of TYLCV; and
b. grown under conditions described in subclause 2(a); and
(ii) the cuttings are grown under conditions described in subclause 2(a); and

(c) inspection of 600 plants per consignment, and found free of silverleaf whitefly
and TYLCV symptoms; and

(d) packing so as to prevent infestation with silverleaf whitefly.

Documentation requirement: PHC, PHAC or Plant Health Declaration. In the case of clause
2 above, certificates must be emailed to plant.standards@ecodev.vic.gov.au or faxed to the
Department on 03 8401 4902.
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APPENDIX 4 GREENHOUSE INDUSTRY IMPACT PROFILE FOR ONE CASE STUDY

The following discussion in Federal Parliament on work place entitlements and employment,
cited the case of a major Tasmanian capsicum producer, New Life Enterprises, at Lillico,
northern Tasmania. The discussion took place in Federal Parliament by the Honourable
Member, Sid Sidebottom, on Wednesday, 12" November 2008 (Sidebottom 2008):

......... Where do these people turn when they are frozen out of the support system under the
current regime? The welfare sector is reporting that vulnerable job seekers are coming to them
because they have nowhere else to turn. This is taking support away from others who could be
better served by welfare agencies while our job seekers are better catered for under their own
system.

Participation in employment is not as simple as it sounds, but thankfully there are people out
there trying to provide opportunities. | came across one such example earlier this year in my
electorate which | would like to share with you all. 1 am only too pleased to use them as an
example of the potential that exists. The Minister for Employment Participation, the Hon.
Brendan O’Connor, visited in August. The vision of the people behind New Life Industries at
Lillico, just out of Devonport, is hard to appreciate until you see the scale of their current
operation. New Life is a hydroponic grower of capsicums and is planning to see the business
grow in a massive way over the next few years. This is a high-value crop with a small
physical footprint and high employment needs.

Johann Joubert and his business partner, Ronald van Leerdam, and their wives have big plans
for the capsicum operation and are looking to reach this target by including people who have
been long-term unemployed and teaching them the skills which will benefit their business.
They have great belief in the potential that exists in every person. | have been able to see what
they have already achieved with some of their labour coming from people who have been out
of the employment scene for years, some for up to a decade.

New Life is already the largest grower of their type of capsicum in Australia, but Dr Joubert
says that Tasmania has the perfect climate and conditions to become a world leader in
capsicum production. The business currently employs about 50 people and is contracted to
supply 900,000 kilograms of premium capsicums a year. They are packaged and identified as
Tasmanian grown and compete with imports from New Zealand.

The management and care of the capsicum plants and their environment is very technical, and
minor changes can mean big gains or losses. A lot of this depends on the skills of the people
involved. Dr Joubert says that he believes that local people can over time be trained up in the
skills and eventually become the backbone of the business. But they are not sitting back
waiting for trained people to land on their doorstep. They are going through the process of
creating their own training program to ensure that they have a skilled workforce for the future
to secure their expansion. New Life is also looking to the heartland of the industry in Europe
to bring expertise to Australia as part of the growth of their operation and to feed into the in-
house training.

Dr Joubert says his is not the only company that sees the potential for large-scale hydroponic
food production in Tasmania. He can see the day when hundreds, if not thousands, of people
are employed in this field. The meeting and tour with Minister O’Connor was very positive.
We are doing everything we can to see that New Life Industries succeed and achieve their
vision. Giving people the incentive to be part of the job market, which this bill is all about, is
critical to helping businesses like this succeed.”
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APPENDIX 5 TASMANIAN SURVEY REPORT FOR 2006 PEST INCURSION
RESPONSE

REPORT ON 2006 SURVEY FOR THE PRESENCE OF SILVERLEAF
WHITEFLY IN PLANT NURSERIES IN TASMANIA

By
Dr Megan Szczerbanik, Quarantine Tasmania

Introduction

Silverleaf whitefly (SLW, Bemisia tabaci biotype B) is a small sucking insect related to aphids.
It is a List A pest, which is currently listed as absent in Tasmania. SLW is similar to the
greenhouse whitefly (GHW), which is common in Tasmania. These two whiteflies infest a wide
range of plants. The only other two whiteflies in Tasmania are restricted to citrus and wattles.
SLW has the ability to quickly develop resistance to insecticides. Poinsettias are a favoured
host.

In late September 2006, SLW were found on a Poinsettia plant growing inside a private
residence in Hobart, Tasmania. The Poinsettia had been purchased in December 2005, possibly
from a commercial outlet in Hobart. A trace back, based on the proviso that this outlet was the
source of the plant, found that they were supplied the poinsettias in December 2005 by a nursery
based in southern Tasmania. The nursery had purchased the stock from two mainland suppliers.
A large number of poinsettias were purchased by the nursery and then sold onto the Tasmanian
public through multiple outlets.

To determine if SLW is present in Tasmania, a survey of plant suppliers in Tasmania was
conducted.

Survey Procedure

Hardware stores stocking plants and plant nurseries were targeted throughout Tasmania.
Quarantine officers were given a “briefing” document that included colour photos and outlined
signs/symptoms to look for, target plants, and sampling techniques.

At each property visited, officers asked the operators about insecticide programs and if they
had noticed many whitefly around. Officers thoroughly examined plants throughout the
premises, paying particular attention to plants known to be hosts. Officers also looked for signs
of whitefly at any weeds that were present.

If any whiteflies or signs of whitefly were found, Quarantine Officers collected leaf specimens
and submitted them to Government Entomologists for Diagnostic Services (Plant Health
Group) with the Tasmanian Department of Primary Industries. Quarantine Officers noted plant
type, temperature and area within the premises where the samples were taken.

Survey Results

A total of 132 plant suppliers were surveyed. They consisted of 54 premises from the south of
the state, 35 from the north and north-east and 43 from the north-west. Samples were taken
from 48 nurseries, with a total of 86 samples collected. 142 hours were spent carrying out the
survey state wide.

Of the 86 samples examined, two were found to be SLW. Both samples came from a nursery
in Somerset and were collected from a poinsettia plant that was growing indoors. The poinsettia
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was one of two, both of which had been there since the owner took over the business in February
2006.

Of the remaining 84 samples collected, 56 were identified to be greenhouse whitefly, which is
common in Tasmania. The remainder were various insects, such as aphids, brown lacewings
and mites.

Conclusions

As only one plant in the survey was found to harbour SLW, it can be concluded that Tasmanian
nurseries and hardware stores are free of SLW. However, it is possible that Poinsettia plants in
households may be harbouring SLW, but this is hard to gauge.

As (nursery name deleted) is growing on 10,000 Poinsettia plants ready for distribution in
December 2006, it is important that these plants are monitored regularly. Nursery operators and
other plant suppliers should be made aware of the risk that poinsettias pose a risk for the
introduction of SLW into Tasmania.

SILVERLEAF WHITEFLY SURVEY

Silverleaf whitefly (SLW, Bemisia tabaci biotype B) is a small sucking insect related to aphids.
It is a List A pest, which is currently listed as absent in Tasmania. SLW is similar to the
greenhouse whitefly (GHW), which is common in Tasmania. These two whiteflies infest a wide
range of plants. The only other two whiteflies in Tasmania are restricted to citrus and wattles.
SLW has the ability to quickly develop resistance to insecticides.

Adults

e
., A

il

Silerleafwhitefly. A, Aduli. B, Egg. C,
Crawler. D, Mymph.

v
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Nymphs and eqgs

SLW go through four juvenile stages before
reaching the adult form. Nymphs are less than
Imm in length and are found on the underside
of leaves.

How and where to look for SLW

Host plants
SLW are found on a wide range of plants. Plants to look for are:

VEGETABLES
Artichoke, basil, been, beet, garlic, kale, broccoli, leek, brussel sprouts, cabbage, cauliflowers,
celery, chicory, lettuce, onions, parsley, rhubarb, witloof, chives

OTHER
Multiple hosts

WEEDS
Asteraceae, Euphorbiaceae, marshmallow, Phyllanthus, sow thistle, spurges , Malvaceae such
as Euphorbia spp

Poinsettias, they are the first plant to examine. Other favoured plants are soft-leaved Hibiscus,
Duranta, Mussaenda Bangkok Rose, Allamanda Jasmaica Sunset, Chilean jasmine, Verbena,
Lisianthus, sages, mints, seedling tomato, melon, squash, eggplant, cabbage, broccoli and beans

e When looking down on a plant the first sign of infestation may be a silver patch on the leaf.

e On the underside of such leaves there may be tiny, pale, scale-like insects (the immobile
juveniles) and perhaps the active whitefly adults.

e Passing a hand over the tops of the plants may agitate the adult whiteflies so they become
visible when they fly off the plant.

e Carefully inverting smaller plants may be a quick way of looking at the underside of leaves.

o SLW prefers densely clumped sheltered plants out of the wind.

e Squash show silvered upper sides of leaves very readily and are favoured host that display
infestation conspicuously.

e Some plants can also show a “clearvein” effect when SLW are present and may take on a
slight transparency.
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Typical symptoms of silverleaf whitefly

Collecting and Submitting Samples
If you identify any plants that fit the above descriptions, the simplest way to submit specimens
is to send whole leaves bearing the scale-like juveniles. Samples that show silvering or
transparency should also be collected.

Samples from separate species of plants should be bagged separately. Leaves should be
enclosed in a sealed plastic bag with some paper towel to absorb condensation. Ensure some
air is in the bag to provide some cushioning during transport. If adult whitefly are present,
they can also be collected into sample bottles, which can then be put in the freezer to kill them.

Each bag should be labelled IN PENCIL with a sticker with the Nursery name, Date, Collected
by, Plant name (if known) and sample number.

The accompanying Sample Recording Sheets should also be filled out with same information,
as well as a temperature estimate (especially if sample was collected in a greenhouse). A brief
description of where the sample was collected within the nursery (eg “south greenhouse”™)
should also be noted. There is also space for any additional comments (eg use of pesticides).

Once collected, samples should ideally be stored in an esky to keep them cool. DO NOT leave
samples lying in the sun.
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APPENDIX 6 AUSTRALIAN IPPC OFFICIAL PEST (INCURSION) REPORTS

PLEASE NOTE: The incursion of Tomato Yellow Leaf Curl into Australia in early 2006 predates
commencement of the Australian official pest reporting system held on IPPC’s official report website.

APPENDIX 6.1 REPORT NO. AUS 23/1 — (SILVERLEAF) WHITEFLY BIOTYPE Q

Date:
Report number:
Title:
Status of report:

Status of pest
(under ISPM
No.8):
Identity of Pest:
Host(s) or
article(s)
concerned:
Geographical
distribution:

Nature of
immediate or
potential
danger:

Short
description or
summary:

Issue keywords:

Contact for

28-04-2009 (OFFICIAL PEST REPORT)

AUS-23/1

Detection of whitefly biotype Q in Queensland and New South Wales
Preliminary

Present: only in some areas;
Bemisia tabaci

Tomato, beans, pumpkins, cotton

Queensland - Bowen/Burdekin and Goondiwindi. New South Wales - Wee Waa

Biotype Q is considered to be a significant problem in tomato and capsicum production,
mainly due to decreases in production and contamination with honeydew and sooty mould.
Whiteflies are difficult to control and a carefully planned insecticide program must be
implemented to avoid the development of chemical resistance by the pest. Biotype Q is more
able to develop resistance to insecticide usage than other biotypes, making it even more
difficult to control in a range of crops. Biotype Q is also rated as having a minor to
significant economic impact, depending on whether the pest can build up to damaging
numbers in cotton, soybeans and other crops and whether the biotype Q develops the higher
levels of resistance to insecticide controls seen overseas. The main production issue with
whitefly in cotton is the honeydew secretion by the pest which causes stickiness and quality
problems.

Samples were taken in September 2008 from the Burdekin and Bowen areas as part of a
research project investigating insecticide resistance in whitefly biotype B. Three samples
were confirmed as whitefly biotype Q in March 2009. Two of these originated in the Bowen
area and one from the Burdekin area. Higher levels of whitefly insecticide resistance have
been noted in the Bowen/Burdekin across several seasons indicating that biotype Q may
have been present in the area for at least two years.

Pest reporting
Contact Name Chief Plant Protection Officer

Address line 1: Australian Government Department of Agriculture, Fisheries and Forestry
Address line 2: GPO Box 858

more Address line 3: Canberra ACT 2601
information’s: | Address line 4:
Country:  Australia
E-mail: IPPC.contactpoint@daff.gov.au
ID#:212269

Created:28-04-2009
Last updated:28-04-2009
Last updated by:julia rymer
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APPENDIX 6.2 REPORT NO. AUS 23/2 — ABSENCE OF WHITEFLY BIOTYPE Q IN
QUEENSLAND AND NEW SOUTH WALES

Absence of whitefly biotype Q in
Queensland and New South Wales

Publication Date  Tue, 28 Apr 2009, 02:00
Last Updated June 30, 2015, 7:43 a.m.
Report Number AUS-23/2
Country  Australia
Pestld Bemisia tabaci - (BEMITA)
Report Status  Final
Pest Status  Absent pest records unreliable

Summary There was an error in the technical process.

Contact forinfo  Australian Chief Plant Protection Officer Australian Govermnment Department of Agriculture, GPO
Box 858 Canberra ACT 2601 Australia ippc.contactpoint@agriculiure.gov.au
Issue keywords % Pest status:Absent/Absence
Commodity keywords
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APPENDIX 6.3 REPORT NO. AUS 83/1 - COWPEA MILD MOTTLE VIRUS (CPMMY)

Detection of Cowpea mild mottle virus
(Carlavirus) in Queensland

Publication Date
Last Updated
Report Number
Country

Pest Id

Report Status
Hosts

Pest Status

Geographical Distrib...
Summary

Danger

Contact for info

Issue keywords
Commodity keywords

Thu, 18 May 2017, 03:49

May 18, 2017, 3:49 a.m.

AUS-83/1

Australia

Cowpea mild mottle carlavirus - (CPMMVD)

Final

Common bean (Phaseolus vulgaris), peanut (Arachis hypogaea), tomato (Solanum lycopersicum),
chia (Salvia hispanica), cowpea (Vigna unguiculata) and soybean (Glycine max).

Present: only in some areas

Fassifern and Lockyer Valley, Queensland

Cowpea mild mottle virus is known to cause severe distortion, twisting and discolouration of the
pods as well as mosaic/mottling symptoms on leaves in beans. The virus infects peanut (Arachis
hypogaea) and tomato (Solanum lycopersicum), in addition to chia, comman bean (Phaseolus
vulgaris), cowpea (Vigna unguiculata) and soybean. Cowpea mild mottle virus is transmitted by
whitefly (Bemisia tabaci) in a non-persistent manner. The virus is also transmitted through cowpea
and soybean seed. Disease incidence in bean crops inspected in Fassifern, Queensland was
high-between 50%-90% symptomatic plants. Several bean crops were not harvested due to
severe pod damage and beans from other crops have been downgraded or require considerable
sorting in the pack house to remove affected pods.

Work to determine host range and mode of transmission, reduce disease inoculum over winter
and to minimise impact on growers is in progress.

Cowpea mild mottle virus has been detected in Australia in two locations (Fassifern and Lockyer
Valley, Queensland) on three hosts French bean cv Wyatt (mainly) (Phaseolus vulgaris), soybean
(Glycine max) and chia (Salvia hispanica).

Australian Chief Plant Protection Officer Australian Government Department of Agriculture and
Water Resources GPO Box B58 Canberra ACT 2601 IPPC.contactpoint@agriculture.gov.au

% Pest reporting
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CONTACT DETAILS

Plant Biosecurity and Diagnostics Branch
Phone: 1300 368 550
Email: Biosecurity. Tasmania@dpipwe.tas.gov.au

Biosecurity Tasmania

Department of
Primary Industries, Parks,Water and Environment
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