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Dear Senator Heffernan

Thank you for your letter of 25 March 2013 advising me of the committee’s work on my
department’s risk assessment methodologies as it relates to the inquiries into:

The effect on Australian pineapple growers of importing fresh pineapple from Malaysia
The effect on Australian ginger growers of importing fresh ginger from Fiji

The proposed importation of potatoes for processing from New Zealand.

In your letter you asked me that all decisions in relation to the importation of pineapples from
Malaysia, ginger from Fiji and potatoes for processing from New Zealand be delayed until
after the Senate committee has had the opportunity to further explore the issues raised and
table its report on 24 June 2013. As you are aware, the department has published final import
risk analysis (IRA] reports for pineapple from Malaysia on 14 December 2012 and ginger
from Fiji on 22 January 2013. My predecessor wrote to the Senate committee on 14 December
2012 indicating that the department will commence engagement with the Department of
Agriculture in Malaysia to develop operational requirements of the pineapple IRA including
an audit of its phytosanitary system. A letter on 24 January 2013 informed the Senate
committee that a similar process is required for ginger from Fiji.

The department wrote to Malaysia on 7 February 2013, and to Fiji on 5 April 2013, outlining
the next steps required, including the development of a ‘work plan’ by the exporting country
for review by the department before trade can commence. The department has not received a
‘work plan’ from Malaysia or Fiji for review. As you know, no trade will occur until work plans
are established to the department’s satisfaction and valid import permits can be issued to an
Australian applicant. It is unlikely that all operational requirements will be completed by 24
June 2013 to allow imports of pineapple from Malaysia and ginger from Fiji, in the event that
import permits are sought.
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The review of import conditions for fresh potatoes for processing from New Zealand was
issued as a draft report for a 60 day stakeholder comment period on 3 July 2012. The
department received 27 submissions on the draft report and continues to assess the issues
raised in the submissions, and the latest scientific information, relevant to developing a final
report. As you know, the department sought independent expert advice to assist in the
development of this policy. Once a final policy position is reached, and if it recommends that
imports can occur, operational requirements will need to be developed so any final import
conditions can be implemented to Australia’s satisfaction. This work is also unlikely to be
completed by 24 June 2013.

In your letter you also asked for a copy of the independent bacteriologist report in relation to
the review of import conditions for fresh potatoes for processing from New Zealand. | enclose
a copy of the report for your information. The department intends to include the independent
hacteriologist review as an attachment to the final report for the review of import conditions
for fresh potatoes for processing from New Zealand. Since you mentioned our correspondence
may be made public, the contact details of the independent bacteriologist have heen redacted.

The committee is aware that, as per the evidence provided by the department during various
hearings, at any time we can take into account relevant scientific and technical developments
that relate to import conditions necessary to protect Australia from pests and diseases of
quarantine concern. Any relevant information that is brought to our attention through the
committee’s inquiries will be considered in the same way. As such, | await with interest the
committee’s final reports scheduled for tabling on 24 June 2013.

I note the committee's interest in the department’s risk estimation matrix including
commissioning a review of the matrix by the New Zealand based risk management consultant,
Mr Peace.

The department’s risk assessment method, including the estimation matrix, is widely used in
biosecurity risk assessment activity in Australia. The risk estimation matrix has been used by
the department since 2001 and was endorsed at the Primary Industry Ministerial Council on 2
May 200Z. It is used by Plant Health Australia and affiliated industries in assessing risk within
their Industry Biosecurity Plans (including the potato and pineapple industries; a ginger
biosecurity plan is under development). It has also been used by Australian states in assessing
the risk of pests potentially associated with the movement of commodities from domestic
sources (e.g. Tasmania’s risk assessment for fruit flies completed on 31 March 2012).

Australia’s risk assessment methods were considered during the World Trade Organization
(WTO) dispute on New Zealand apples. Although the WTO found fault with Australia’s overly
conservative interpretation of risk in the apple IRA, it did not find fault with the matrix itself.
The WTO recognised the function of the risk estimation matrix in defining Australia's
appropriate level of protection. It has been the policy of successive Australian Governments
that Australia’s risk assessments are consistent with Australia’'s WTO obligations. We
provided the committee with advice on Mr Peace’s report at the hearing of 12 March and by
letter on 8 March 2013,

Australia’s risk assessment methods continue to develop under the guidance of the Australian
Centre of Excellence for Risk Analysis (ACERA). [ note that ACERA was an initiative of the
former Government announced in its Quarantine and Border Protection election policy of
2004; established in 2006 to ensure Australia stays at the forefront of world's best practice.



ACERA is guided by a Board that includes as chair Dr Ron Sandland ex deputy head of CSIRO;
Emeritus Professor Pauline Ladiges former Head of School of Botany, University of
Melbourne; Professor Peter Taylor, Head of Department of Mathematics and Statistics,
University of Melbourne; Professor Peter Bardsley, Faculty of Economics and Commerce,
University of Melbourne; and Dr Roger Paskin from the Victorian Department of Environment
and Primary Industries.

Across Australia there is a network of highly qualified practitioners that are available to and
work with the department on risk assessment including ACERA, CSIRO (and the recent
Biosecurity Flagship), the Eminent Scientists Group and relevant Universities. I will continue
to use the expertise available to me to provide the best possible advice. Given my access to
world leading experts in this field, | have asked ACERA to conduct a review of Mr Peace’s
work. | will provide the Senate committee the ACERA advice.

I should add that the department earlier this week reached a formal agreement with the
University of Melbourne to establish a successor body to ACERA, to be known as the Centre of
Excellence for Biosecurity Risk Analysis (CEBRA). The ohjectives of CEBRA are to deliver
practical and rigorous research solutions and advice related to the assessment, management,
perception, and communication of biosecurity risk. The centre builds upon the world leading
work undertaken by the ACERA since 2006, Importantly, it will be used to support current
reform initiatives as the department continues to focus on delivering a modern biosecurity
system that is responsive and targeted.

As noted in my letter of 30 April 2013, | have been familiarising myself with the role the
department plays in assessing the potential biosecurity risks associated with imported
commodities. | have received substantial briefing on the legal obligations of the Director of
Animal and Plant Quarantine and the department with respect to managing imports and the
role that IRAs play within that. I have found this useful and thought the same material may
also assist the committee (Attachment A).

As you know the Regulated [RA process is set out in the Import Risk Analysis Handbook 2011,
It is clear to me that this is only a part of the total picture in the department’s role in managing
imports into Australia. Given that, and the fact that the Handbook refers to a now defunct
institution (Biosecurity Australia) and defunct organisational unit (the Australian Quarantine
Inspection Service) [ am preparing to withdraw the Handbook and make more up-to-date and
comprehensive information available about the department’s role in managing imports into
Australia, including the IRA process.

[ hope that this information is of assistance to your committee.

Yours sincerely

(Andrew Metcalfe)



Attachment A:

The legal basis for conducting import risk analyses (IRAs) is in Part 6A of the Quarantine
Regulations 2000. The occasion for an Import Risk Analysis (IRA) usually arises as a result of
an import proposal (a request from another country or an importer to import goods into
Australia). Under the Quarantine Act 1908 and the Quarantine Proclamation 1998, in deciding
whether to grant an import permit, the Director must consider the level of quarantine risk.

One way of managing the process of assessing the risk is by developing an IRA. The IRA
process is used when relevant risk management measures have not been established, or
relevant risk management measures for a similar good and pest/disease combination do exist,
but the likelihood and/or consequences of entry, establishment or spread of pests and
diseases could differ significantly from those previously assessed.

Part 6A of the Quarantine Regulations 2000 (the Regulations) sets out the steps to be followed
if a formal IRA process is used. It is worth noting that the Regulations as they currently stand
refer to the ‘Chief Executive’ and Biosecurity Australia as managing the regulated IRA process.
Biosecurity Australia was de-prescribed as a statutory agency from 1 July 20097, and its
functions in conducting risk analyses are now carried out within the department, in the
Biosecurity Plant and Biosecurity Animal Divisions. | have nominated a senior person at First
Assistant Secretary level to manage the IRA processes for the department.

The current regulations will be updated and revised as part of the modernisation of the
Quarantine Act and its subordinate legislation. Regulations covering the Biosecurity Import
Risk Analysis process are scheduled for release shortly.

As they currently stand, the Regulations provide for two types of IRA - a standard IRA and an
expanded [RA. However, the Regulations do not confer a power or duty on any person to
decide whether there should be an IRA, and if so, whether it should be a standard or expanded
[RA. In practice, the Chief Executive of Biosecurity Australia, (as it currently stands in the
Regulations), makes these decisions as a matter of administration, and not pursuant to any
statutory power.

The standard IRA process has a timeframe of 24 months.2 It includes a public notice at the
commencement of an IRA, release of the draft IRA report for public comment and release of a
provisional final report to communicate the results.? The release of the provisional final
report is the last step in the process set out in the Regulations for both a standard and
expanded IRA. As an administrative matter, the provisional final IRA report may be reviewed
under a non-statutory review process (where stakeholders may appeal to the Import Risk
Analysis Appeals Panel within 30 days of publication of the provisional final [RA report). The
report becomes final at the end of the 30 day period, or at the end of the appeal, whichever is
the later.

An expanded IRA process has a timeframe of 30 months.? In practice, this expanded process is
chosen where there are significant differences in scientific opinion, or where significant harm
to humans, animals and plants, or the environment may result from an importation. It

U Financial Management and Acconniability Amendment Regulations 2009 (Na. 5) wch 1, flem 3,
2 {uarantine Regulotions 2000, sub-reg G9E[ 1),

3 Juaranting Regulations 2000, sub-regs 69C(1).

1 Ibid, sub-reg 69E(2).



includes, in addition to the steps for a standard IRA, the (optional) development of an issues
paper to be released for public comment before preparation of the draft report, and review of
the revised draft IRA report by the Eminent Scientists Group (ESG) before preparation of the
provisional final IRA report.>

The department also seeks independent input and advice outside of the ESG processes. For
example, scientific advice was sought on plum pox virus at a workshop with experts in
April 2007 in order to complete the US stone fruit IRA. Experts from the South Australian
Research and Development Institute also reviewed the pest risk assessment for Phomopsis
viticola in regards to the Chilean table grape IRA in 2005.

[tis important to note that IRA reports remain valid even if the timeframes stipulated in the
Regulations are not met.? This prevents the work and effort taken in preparing and
commenting on an IRA being set aside because of a failure to meet a timeframe. However, this
does not mean that timeframes should not be adhered to (the department has for the most
part met the timeframes). The ‘Chief Executive’ can by public notice 'stop the clock' where it is
essential to obtain further information or commission research or expert advice, or where a
significant national or international quarantine circumstance prevents the IRA being
completed within the time limits.”

An [RA report provides advice to the Director of Animal and Plant Quarantine (and his
delegates) to consider in determining if an import can be safely imported into the country
and, if not, any conditions that could be imposed in order for it to be safely imported. In
considering an [RA report, the Director may provide advice to his delegates that the measures
contained in the report may be taken into account in the assessment of risk in deciding
whether or not to issue an import permit.

It must be noted that the Director's decision to issue a permit is not the sole determinant of an
import being allowed into the country, as imports are also subject to the Customs Act 1901 and
other relevant laws depending on the particular class of import, such as the Imported Food
Control Act 1992,

The Director may delegate the power to grant import permits under the quarantine
proclamations® to a quarantine officer or another officer appointed under the Quarantine
Act 19087 In considering the level of quarantine risk and whether conditions should be
imposed to limit the quarantine risk to an acceptably low level, the Director, or delegate, may
take into account any relevant information, including an [RA. However, the decision Lo issue
an import permit is not dependent on an IRA being conducted or completed.!?

A final IRA report is not a statutory decision to allow or prohibit imports into Australia and is
not reviewable under the Administrative Decisions (fudicial Review) Act 1977, In Director of
Animal and Plant Quarantine v Australian Pork Limited [2005] FCAFC 206, the Full Court of the
Federal Court of Australia held that:

% Ibid, sub-regs 69C(2), 69E(2].

¢ |bid, reg 69k

" Thid, sub-reg 69H.

B Quarantine Proclamation 1998, Quarantine (Christmas lsland) Proclamation 2004 and

Cuarantine (Cocos Islands) Proclamation 2004,

* Quarantine Act 1908, s 108,

¥ Quarantine Regulations 2000, sub-reg 69C[4). Decisions Lo issue or not issue import permits are reviewahle
under the Adwministrative Decisions {{udicial Review) Act 1977,



“The Determination [accepting the final IRA report] did not ‘authorise’ anything. It did not
affect anyone’s rights or impose obligations...it did no more than put forward matters to be
taken into account by the Director in granting permits. There was no jurisdictional error
because no statute conferred jurisdiction to make the Determination; it was a purely internal
administrative exercise."1

A final IRA report is not subject to merits review by the Administrative Appeals Tribunal, An
IRA can be reviewed by the department at any time in the light of new scientific information
on the pest and/or disease risk assessed in the IRA. This is managed at an administrative level
through a non-regulated analysis of existing policy and conditions or measures, consistent
with the department’s obligation to consider new information to ensure national import
conditions continue to meet Australia’s appropriate level of protection. For example, Australia
has the right to take emergency action and impose sanitary or phytosanitary measures as
appropriate in response to a newly reported pest, or changed pest status, in a country that
exports to Australia. In such circumstances, Australia is then obliged to conduct an objective
assessment of the risk and review the sanitary or phytosanitary measure accordingly within a
reasonable period of time. A recent example is the pest risk analysis conducted for Drosophila
suzukii that was detected in North America.

1 Director of Animal and Plant Quarantine v Australian Pork Limited [2005] FCAFC 206 (at 85),

£
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1. Access to the current literature on Zebra Chip disease of
potato

The literature on the disease is distributed among the scientific periodicals covering plant
pathology such as Phviopathology, Plant Disease, and the European Journal of Plant
Pathology, those papers primarily concerned with the properties of the insect vector
Bactericera cockerelli are usually found in the entomological literature in the Journal of
Lconomic Lntomology, Environmental Entomology and Insect Science. A fow important
papers have appearced elsewhere in the American Journal of Potato Research, Crop
Protection, PLoS ONE, Pest Management Science and Biological Control. The journals
listed are not the only sources of reference material but most of the research on zebra chip
appears within their pages.

An important source of current research information 15 the proceedings of the Annual Zebra
Chip Reporting Session held annually in the United States. The Proceedings of the 11"
Annual Zebra Chip Reporting Session (Workneh F, Rashed A, Rush C M ed. San Antonio,
TX, November 6-9, 2011) have been published and are freely available online. The eight
sessions were on the following topics: epidemiology/survey; pathogen/vector management;
inscct biology/management; resistance/germplasm identification; Zebra chip impact on potato
production; host/pathogen interaction; pathogen detection; pathogen/vector management;
molecular biology and physiology. The 12" Conference has been held October 30 —
MNovember 2, 2012 at the Crowne Plaza, San Antonio, 'TX. Some conlerence abstracts are
available online. The November issue of Psyllid News published by Potatoes New Zealand
includes a brief summary of some of the research findings reported at the 12 Conference as
well as a valuable account of some of the current New Zealand rescarch and of that being
carried out internationally. I'wo recent conlerences provide additional information on zebra
chip disease. The World Potato Conlerence was held in Ldinburgh, Scotland, from 27-30
May, 2012 and the proceedings are available online through the following link:

hitp:/fwww. potatoconaress.org/procesdings-2012/

The paper presented by Dr Kevin Clayton-Greene gives an asscssment of the biosecurity
risks to Australia resulting Irom pest incursion, and that piven by Dr. Neil Gudmestad
provides an overview of current research on zebra chip and the psyllid vector in North
America and elsewhere.

The conference “Psyllid 2012: Tomato Potato Psyllid in New Zealand” was held from 26-27
Tuly, in Auckland, New Zealand, and the proceedings are available online through the
following link:

All but three of the 30 conference presentations are concerned with current research in New
Zealand. Visiting authorities from the USA provided information on the grower experience
and research being carried oul in North America.
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The literature on zebra chip disease is steadily expanding, currently at the rate of about one
paper every week. The most recent authoritative review on the subject (Munyaneza 2012a)
lists 192 relerences.

2. Entry of the tomato potato psyllid into New Zealand

The tomato potato psyllid (TPP) Baciericera cockerelli was first reported in New Zealand
in May, 2006, and is now established throughout the North Island and in most regions of the
South Island, including Southland (Thomas et al. 2011). A thorough analysis has been made
of the possible entry pathways for this inscct pest, with the following conclusions:

“Although a definitive pathway of entry for TPP could not be explicitly identified, this paper
has documented the current assessment that (1) New Zealand™s TPP originated from western
USA, (2) the original site of establishment in NZ is unclear, (3) the likelihood of introduction
on legally imported nursery stock is unlikely, (4) the likelihood of introduction on fresh
produce is unlikely (5) the likelihood of introduction by natural dispersal is negligible, and
(6} TPP might plausibly have been introduced by the smuggling of primary host material.
(Thomas et al. 2011).

The authors concluded that the most likely pathway of entry of TPP was via smuggling from
western LISA.

3. The Possible Evolutionary Origin of “Candidatus
Liberibacter solanaccarum”

“Candidatus Liberibacter solanacearum” (CLso) associated with zebra chip of potato has
emerged as a new pathogen in the past twenty years and its evolutionary origin is the subject
of much speculation. A plausible hypothesis is that CLso evolved from being exclusively an
endosymbiont in the gut of the tomato potato psyllid to a pathogen adapted to growth in the
phloem ol a variety of solanaccous host plants including potato. Horizontal (or lateral) gene
transfer is well known to occur in prokaryotes. Phage-mediated transduction is one
mechanism well known to be a driver of genetic diversity in bacteria and to be a way in
which virulence factors can be acquired (Johnson et al. 2011).

1'wo reeent studies using pyrosequencing of the conserved 168 IRNA genes have explored
the diversity of bacteria found within the gut of difTerent life stages of the tomato potato
psyllid (Nachappa et al. 2011; Hail et al. 2012), Within this diverse community of resident
endosymbiotic and transient bacteria, referred to as the microbiome (Hail et al. 2012),
horizontal gene transler may also oceur by uptake of naked DNA (transformation) or by
conjugation. Al this stage there is no evidence to show whether either mechanism has
contributed to the evolution of CLso.



4. The Tomato Potato Psyllid: Feeding Habits and
Oviposition

Bactericera cockerelli 15 a species of jumping plant lice, or psyllids (Psylloidea), which
comprise a group of around 3000 species ol small plant-sap-feeding inscets related to the
aphids and whiteflies. The common name of jumping lice comes from their well-known habit
of jumping when disturbed. A review of life cycle and adaptation in the Psylloidea by
ITodkinson (2009} shows they are always associated with above ground plant material for
feeding and reproduction oviposition and nymphal development; association with root
material is exceedingly rare, Hodkinson (2009) has compiled an exhaustive review ol the lifc
history characteristics of Psylloidea world-wide, including the site of overwintering on the
plant host and the feeding site (shoot apex, expanded leaf, flower, stem, roots or buds).
Feeding on roots is confined to one species, Craspedolepta subpunctata; in a further eight
species (four confirmed and four suspecied) overwintering occurs on root material when
seasonal conditions are unfavourable. During favourable scasonal conditions conducive for
plant growth, feeding and reproduction oceur on shoot material. It is noteworthy that .
subpunctata and related species are contained within the family Psyllidae, taxonomically
distant from the family Triozidae which includes all of the vectors of CLso and its four
haplatypes.

The life eycle of the tomato potato psyllid with fresh above ground plant material is
consistent with the vast majority of Psylloidea. The tomato potato psyllid was first described
in 1909 and has been studied extensively since the 1920°s when it was recognised as an
important pest of potato and other Solanaceae (Butler and Trumble 2012b). According to the
comprehensive review of B. cockerelli by Butler and Trumble (2012b) adult psyllids feed
primarily on the underside of leaves of host plants, with some individuals also feeding on the
upper surface of leaves as well as stems and petioles. For example, in a field study conducted
at multiple sites and years, 99% ol psyllids are found on leaves with 70% of thesc on the
underside of the leal (Butler and Trumble 2012a). Histological studies show that this insect,
like aphids, are phloem feeders. When leaves arc probed by the insect, penetration oceurs
through the leal epidermis intercellularly through the spongy mesophyll until the stylets reach
the phloem parenchyma cells, which is the region of the leaf where the most extensive
leeding oceurs,

Despite numerous studies on the tomato potato psyllid and CLso, including repeated
sampling of potato tubers, there is no indication in any of the literature read that the tomato
potato psyllid feeds on potato tubers below ground or harvested potatoes (Butler and Trumble
2012b; Munyaneza 2012a; Munyancza and Henne 2013). Further, the jumping behaviour of
adult psyllids in response to disturbance is likely to limit any association with potatoes during
handling of potatoes during harvest, cleaning and packing.

According to Munyaneza and Henne (2013): “The cggs ol B. cockerelli are deposited singly,
principally on the lower surface of leaves and usually near the leaf edge. but some eggs can
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be found throughout suitable host plants. Oflen, females will lay numerous cggs on a single
leaf.”

There is no indication in any of the literature read of oviposition on harvested potato tubers
(Butler and Trumble 2012b; Munyaneza 2012a; Munyaneza and Henne 2013}, Further, it has
been shown that even for preferred host material (actively growing shoots) soil components
have a repellency ellect on the tomato potato psyllid (see scetion 3).

5. Chemical and Biological Methods for Control of the
Insect Vector

Management ol vebra chip disease is targeted against the potato psylhd vector using
nsecticides (Guenthner et al. 2012; Munvancza 2012a; Butler et al. 2011, 2012}, Detection of
the insect vector early in the season is essential to minimive psylid reproduction in the field
and spread of the disease throughout ficlds (Munyaneza 2012a). New treatments are
emerging including the finding of insecticides which are deterrents to feeding as well
repellents (Butler et al. 2011a). For example, kaolin particle films (a type of clay) on tomato
under laboratory and ficld conditions have been shown to have a repellent effect on the
tomato potato psyllid (Peng et al. 2011).

Wurivanghan et al. (2011) have used RNA interference technology to induce mortality in B,
cockerelli with promising results. The authors conclude that: “RNAI can be a powerful tool
for gene function studies in psyllids, and give support for continued efforts for investigating
RNAI approaches as possible tools for psyllid and plant disease control.”

Biological control methods are showing promise as tools for the management of zebra chip
disease. Two commercially available entomopathogenic fungi, Metarhizium anisopline and
[saria fumosorosea , have been shown to give comparable reductions in plant damage and
symptoms of zebra chip to the those obtained with an insecticide treatment (Lacey at al,
2011). In New Zealand, (’Connell et al. (2012) have exploited the ‘new specics association’
approach based on the ceological principle in which a natural enemy is used that has not
cocvolved with a pest. In a laboratory based study they were able to show that two New
Zealand naturalized coceinellids, Cryptolaemus montrouzieri and Cleobora mellyi were
predatory on and consumed the potato tomato psyllid. Their results suggest that a new specics
association may potentially exist between the two coccinellids and the psyllid.

6. Impact of Current Literature on Zebra Chip on
Quarantine Conditions for Importation of Fresh Potatoes
for Processing from New Zealand



Very little of the current literature on zebra chip disease of potato affects the import
conditions for importation of potatoes for processing [rom New Zealand. F'our subjects which
relate directly to the Draft Report are tuber transmission of zebra chip disease (Pitman et al,
2011), the recognition of the existence of haplotypes in CLso (Nelson et al. 2011; Munyaneza
2012a). consideration of the properties of this bacterial pathogen which might affect its
capacity for survival when shed into the environment; and the impact of improved diagnostic
methods for diagnosis of zcbra chip disease. These aspects are considered in turn.

i) Tuber transmission

Until very recently there has been no interest among North American research workers in risk
assessment or in the tate of CLso in potato tubers held in store. This lack of interest is
reflected in the session topics covered in the Proceedings of the Annual Zebra Chip
Reporting Session at lcast as late as the 11% meeting held in 2011.

Zebra chip disease has recently been reported in the Pacific NorthWest of the United States,
in Oregon and Washington (Crosslin et al. 2012). This discovery raises the question of the
risk of Zebra Chip developing in stored tubers, in view of the fact that most of the potatoes
produced in this part of the United States go into storage following harvest. Because
migration of psyllids is late in the season, exposure of potatoes to infection also occurs late in
the season. Plants exposed to inlected psyllids less than three weeks belore harvest usually
produce tubers without symptoms of zebra chip disease (Buchman et al. 2012). Munyaneza
(2012a) reports unpublished preliminary trials in 2010 and 2011 showing that an average of
10-22% and 46-66.4%, respectively, of symptomless tubers harvested from potato (cv.
Atlantic) plants exposed to infected psyllids two to three weeks before harvest developed
symptoms of zebra chip after two and three months in storage at 10 °C. Similar results have
been obtained by Rashed et al. (2011). They reported symptom development in potato tubers
of the chipping cultivar FL1867 alter three months in storage at 5 °C. The tubers which were
from plants exposed to infected psyllids two weeks prior to harvest were symptomless at
harvest. Results from the same laboratory showed that this increase in symptom severity was
accompanied by a decrease in titre of CLso (Rush et al. unpublished). If there is a decline in
numbers ol CLso in stored tubers as symptoms develop this may be a reflection of the
prolound change in the chemistry of the potato. Symplomatic tubers in comparison with
asymptomatic tubers contain higher levels of tfree amino acids, phenolic compounds and
defense-related proteins and cnzymes, and many of these compounds also were positively
corrclated with zebra chip disease severity (Wallis et al. 2012; Yang et al. 2011). Similar
observations have been made using tomato as the host plant (Casteel et al. 2012).

The fate of the bacterial pathogen in tubers has implications for the transmission to daughter
tubers. This will have most significance for potato tubers used for propagation where the
growth of tubers is the primary purpose of the imported material. The pathway considered in
the draft report is only for potatoes for processing. Processing will stop potatoes from
growing and therefore prevent tuber transmission.



ii)  Haplotypes of *Candidatus Liberibacter solanacearum’ and
potential vectors

There are four haplotypes of CLso; haplotypes A and B associated with zebra chip of potato
and both with the same insect vector; haplotypes C and D with a discase of carrot and with
dillerent psyllid species that are suspected to be the vector in Scandinavia and parts of Spain
because of their consistent association with infected hosts (Appendix 2). The recognition of
different haplotypes of CLso occurring on different host plants and insect vectors, and in
widely scparate geographical locations, is an important finding (Nelson et al. 2011; Nelson et
al. 2012). To quote Nelson et al. (2011): “These apparently stable haplotypes suggest separate
bacterial populations ol long standing.”

Phylogenetic analysis of the 165 rRNA gene has shown that two of the haplotypes, CLsoA in
the Americas and CLsoC in northern Europe are closer to each other in spite ol a large
geographic separation and differences in plant host and inscet vector (Nelson et al. 2012).

The genetic diversity of CLso populations in different geographical locations has also been
explored using multilocus sequence typing (MLST) (Glynn et al. 2012) and by typing using a
panel of eight simple sequence repeat (SSR) markers (Lin et al 2012). Both MLST and S8R
typing systems have provided information that confirms and extends the haplotyping scheme,

The number of psyllid vectors for CLso that are associated with particular haplotypes may
suggest a very highly specific pathogen/vector relationship. Recent work in the USA has
shown that there are three biotypes of the tomato potato psyllid though only two have been
shown to acquire CLso (Swisher et al. 2012), evidence suggesting a very high level of
specilicity between pathogen and vector. However, the potential for native psyllid vectors to
acquire the pathogen from sprouting shoot material is not ruled out. The pathway considered
in the draft report is only for potatoes for processing. Processing will stop tubers from
growing and therefore prevent shoot growth that could allow any potential native psyllid
vector(s) to feed and acquire the bacterium.

No published information has been found indicating that haplotypes C and D arc
transmissible to potato.

iii)  Survival of the Zebra Chip Pathogen external to its insect or plant
host.

CLso is an obligate intracellular parasite that resides in the phloem cells of the plant which it
infeets and which is transmitted by insect vectors. ClLso is a fastidious bacterium which has
so far defied all eflorts to obtain pure cultures on an artificial medium. There is no indication
in the literature that resting cclls are produced by the bacterium which would enable survival
when exposed to environmental siresses of desiceation, ultraviolet radiation and high
temperature. If imported polatoes carrying CLso were accidentally released into the
environment and then washed into water courses or crushed, it is likely that the pest
population would lose viability and numbers decline to zero, when subjected to
environmental stress or in competition with native microbiota, antibiotic-producing bacteria



or predatory protozoa, for example. Like “Candidasus Liberibacter africanus”™, Clso is
known to be heat sensitive to temperatures above 32 °C (Munyaneza et al 2012b). Genetic
analysis also shows that CLso has reduced metabolic capabilities reflecting its fastidious and
obligate parasitic nature (Doddapaneni et al. 2010), including a limited capacity to utilise
complex carbohydrates (Lin et al. 2011). The reduced metabolic capacity of ClLso would
limit any ability to compete with specialist saprophytes.

iv)  Impact of improved diagnostic method

Diagnostic methods of the required sensitivity and specilicity are an essential prerequisite lor
an understanding of the transmission pathway of zebra chip, the epidemiology of the disease,
as well as for screening of potato germplasm and in seed certification programs to ensure the
availability of clean potato seed (Li et al. 2009). Diagnostic methods based on cultural
procedures, including the use of selective media are not available because ClLso has not been
obtained in culture. Accordingly there has been the need for development of DNA-based
diagnostic procedures.

‘There have been several attempis to develop early detection of CLso in plant tissue and the
tomato potato psyllid using polymerase chain reaction (PCR) assays and primer sets located
in the conserved 16S rRNA gene, with unreliable and somewhat variable results depending
on the primer sets used (Li et al. 2009; Wen et al. 2009; Ravindran et al. 2011). New primer
sels have been developed targeting a conserved intergenic region between the 168 and 238
TRNA genes and a conserved bacterial housekeeping gene, adenylate kinase. These primer
sels have proved to be more sensitive and reliable in detecting CLso (Ravindran et al. 2011)
in plant tissue and insccts. Quantitative real-time PCR (qPCR) enables the quantification of
CLso populations in environmental samples, in terms of genome equivalents /g plant tissue
(Liectal. 2009). The Loop-mediated isothermal amplification procedure or LAMP is a further
improvement in methodology with the advantage that a thermocyeler is not needed for
amplification or agarose gel electrophoresis for resolution (Ravindran et al. 2012). LAMP
shows promise as a reliable, rapid and cost-cffective method of detecting CLso and other
Libenbacter pathogens in psyllids and field-grown potato plants and tubers.

In summary DNA-based diagnostic procedures enable, for example, early detection and
monitoring of infective populations of the tomato potato psyllid throughout the growing
season, Control of psyllid populations through timely application of insceticides is made
possible. The same methodologies have made possible fundamental studics on the acquisition
of CLso by its insect vector and its transmission to host plants (Rashed et al. 2012).

7. Conclusion

It 15 required that New Zealand potatoes are imported in insect proof containers and opened
only within quarantine approved premises in a metropolitan arca, as specified in the Draft
report for the review of impori conditions for fresh potatoes for processing from New



Jealand, 3 July 2012, When these conditions are applied the risks of importing an exotic pest
are mininised, as previously concluded (Hayward 201 1).

There are numerous studies on the biology of the zebra complex that provide a very pood
understanding of the behaviour of the tomato potato psyllid in relation to the potato plant.
These studies also assist to answer key questions raised by authorities carrying out pest risk
analysis for importation of potatoes for processing [rom a country such as New Zealand in
which zebra chip discase is endemic. In addition expert opinion can also be sought to provide
additional guidance. In this context Munyaneza (2012b) writes as follows:

“ZC-infected tubers polentially being a source of the discase spread is a major concern,
especially Tor national and international trade of fresh and seed potatoes. Recent research
conducted in the United States by Dr. Munyancza and collaborators showed that potato seed
quality ol ZC-infected tubers is significantly diminished as the tubers generally do not sprout
and if they do. produce hair sprouts and weak plants,

However, the study concluded that the risk of spreading 7C through disease-infected tubers is
extremely low and not significant because the number of ZC-infected tubers piving rise to
infected plants is generally negligible and these potatoes are short-lived. Most importantly,
potato psyllids must be present to spread the disease,

The main pathway for introducing the disease into potato and other solanaceous crops in
regions where ZC is absent would be the introduction of infective potato psyllids, rather than
infected seed material or fresh tubers. All life stages of the psyllid can easily be transported
on live plant material that serves as hosts to potato psyllid, including produce for sale as well
as plants meant for propagation.

Because potato tubers are not a suitable host of the psyllid, exported potato tubers are much
less likely to contribute to psyllid movement. Therelore more emphasis should be on
developing strategies and phytosanitary measures o ellectively exclude the potato/tomato
psyllid instead of focusing on preventing export of fresh and seed potatoes.™
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Appendix 2

Haplotypes of “Candidatus Liberibacter solanacearum”: Hosts,
Vectors and Geographical Distribution.

= ._ I
Haplotype | Host Plant | Insect vector | Geographical distribution | Reference
A Polalo Ractericera Honduras, Guatemala, Nelson et al. 2012;
cackerelli western Mexico, Arizona, Wenetal 2012
California, ldaho, Orepon,
Washington, New Zealand
B Potato Baciericerg eastern Mexico, Texas, Wenetal 2012
cockerelli south, central Washington
62 | Carrot Trioza Finland, Sweden, Norway | Nissinen et al.
apicalis 2012; Munyaneza
| etal. 2010a, b, c;
| 2011, 2012¢,d
D Carrot Bactericera Canary [slands, mainland Allaro-Fernandez
| trigonica Spain etal 20124, b

1} CLso has been reported on carrots in association with Trioza apicalis in France but the
haplotvpe involved has not been determined
(http:#archives.eppo. inlEPPOReporting/2012/Rse-1210.pdf).

2) CLso has been reported on celery (Apiaceae) in Spain in association with Sactericera
trigonica (www htlp:/farchives.eppo. nt/EPPOReporting/2012/Rse-1206.pdf).
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