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Summary

Background

sl. Australia is relatively free of many of the serious animal and plant pests and diseases that
exist in other countries. This givearSE LJ2 NI m2 NA Sy G SR | I NA Odzt i dzNJ
in global marketand helpsmaintainthe uniquenessof! dza G NI € A | Q& Yy I § dzNJ €
Managing threats tahe community industryand the environment is an essential function
of the quarantine and biosecurity system.

s2. The introduction of pests can cause serious production losses to plant industries,
jeopardse exports of plants and plant products, and have a significant impact on the
SYGANRYYSYyld FyR SO2y2Yéd ! dzZa0GNIfAFQAa 3IS23IN
provide a degree of natural protection from exotic threa@sir nationalbiosecurity
system #so0 helps prevent the introduction of pests that can harm agricultural industries
and the environment.

s3. No quarantine system can guarantee complete protection from exotic pgeenrapid
increases in overseas tourism, imports and expartd mail, and clanging transport
procedures guch asrefrigeration and containerisation of producéjests can alsenter
the countryvia natural routesThis is why Australia hasiationally coordinated system of
surveillance, inspection and contrre-border, borderand postborder measuresthat
helpsprevent theintroductionand spread of unwanted pests theéireaten humans,
plants, animals or the environment. Thdsesecurity managemersdctivities are the
sharedresponsibility of the Australian Government, statied territory governments,
plant industries and the wider community.

s4. The Australian Department of Agricultuaed Water Resourcdsas primary responsibility
F2NJ YIYFIAYT 1 dzZAGNI £ Al Q& contiau@rg (pozNdiderg NB I A Y
border and potsborder. The departmentas regulatory responsibility for pi#gorder and
border activities Sate and territory governments are responsible for pastrder
activities such as surveillance and responsdasdarsions

s5. LYy NBOSyld &SI NA ZecuiitKrBanaQ&neiit vk pfaSed ind@easing A 2 a
emphasis on using offshore measures to address risks. Consistent with international
agreements, an important approach edfshoremitigation of quarantine risk associated
with imported plant material (including sds) is to ensure that documentatigrsuch as
phytosanitaryand/or laboratory test reportsaccompanying imported consignments,
certify that the goods are free from contamination, pests or diseadethe borderthe
department conductphysical verificatio inspection of a representative sampleasf
imported consignment, against the accompanying documentatiiois isto confirm that
0KS AYLI2NILSR YI G Sdbrtréquirgnedtsi & ! dz2 G NI £ Al Q&

s6. Vegetable seed production is a complex global industry thatlwves many international
pathways and technical challenges. These challenges include minithisisigreadof
pathogens and pests, and harmonisationrgérnationalseed testing standards. In
Australia, tomato seed is imported from at least 20 countriesludingChing France
Israel, Italythe Netherlands, South Africdaiwan the United Kingdonandthe United
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States Imported \egetable seeds (including tomato and carrot seeds) from these
countries may have been multiplied or processed in other coestr

s7. Seedmportspresent significant biosecurity risks due to ttmany production and import
pathwaysinvolved including contracted farms ountries wherebiosecurity might not
always be consistent with Australian standards. A major biosecurity risksegd
production is infection of seed with pathogens that cannot be detected by visual
inspection. These include viruses, viroids and bacteria.

s8. To assess the effectiveness of current import controls impasédistraliafor tomato and
carrot seeds, it ismportant to have some understanding of the biosecurity measures used
in other countries, and the application of international phytosanitary standards.

s9. The importation of seds for sowingis considered to be potential high-risk pathway
Therefore the épartment as the main regulatory agency, must apply risk management
YSIF&adzNBa (G2 | OKAS@S (XS (90WAIRBEINFRRNS! U4 @ 83
the level of biosecurity risk is based apestrisk analysi$PRApPr anassessmenof
individual products from a specific country.PRAor an assessment considers specific
biosecurity risks and identifies appropriate risk management measures.

s10. Under theQuarantine Act 1908he departmentimplementsbiosecurity and emergency
measures to minimisesks and subordinate legislation, including the Quarantine
Proclamation 1998. ThQuarantineAct governs importation dibomato and carrot seeds
into Australia An import permit is requiredo import of tomato (Lycopersicospecies and
Solanunspecies synonmys)and carrot Daucus carotpseeds Imports must comply with
conditions listed on the permifTheBiosecurity Act 201&ill replace theQuarantine Act
1908in June 2016.

sl11. Apart from infestation with pathogensiich assiruses, viroids, fungi, bacteria and
phytoplasnas), mportedtomato and carrotseedsmay becontaminatd with biosecurity
risk material (such gsrohibited/'restricted seeds, soil, faeces, feathers or other animal
related material and live insect pe3t3he department has identifiespecificplant
pathogendor strainsof disease¥of biosecurityconcern that are not present in Australia
that could be introduced vianportedtomato and carrotseed The department classes
thesepests/pathogens & WNXI 3 dzfThe s Rp@oduci®riridéstigims to manage
a wide range of other pests and diseases that can affect tomato and carrot traps.
when a new pest is identified, the department asssdbe biosecurity risks and appb
appropriate control measures.

Purpose

s12. The purpose of thiaudt is to informthe AustralianGovernmentMinister for Agriculture
and Water Resourcesbout the effectiveness of thR S LIl NI bioSeguiitpontrols in
managingisksassociated with impomgtomato and carrot seedsito Australia.Due to
time and resouce constraints, much of this report is focused on tomato seed imports;
however, many of the biosecurity issues are common to both tomato and carrot seeds.
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Key findings

Biosecurity risks associated with seed imports

s13. Seeds present significant biosecuritykis due to the numerous complex, variable
internationalproductionpathways, including contracted farmsagountries where
biosecurity might not always be consistent with Australian standakd®ajor biosecurity
risk with seedoroduction is infection ofeed with pathogengsuch as viruses, viroids,
bacteria, fungi and phytoplasmatflat cannot be detected by visual inspection.

Previous incursions

s14. Outbreaks of exotic plargestthrough imported seeds have not been frequently detected
in Australia; when thg do occur they can be very disruptive and costly. The official reports
of plant pest, pathogen and weed incursions include new pests, extension of host and
geographical range. The data are approximate, due to some uncertainties regarding
diagnoses. Alsdhere can often be a significant time lag between the actual pest incursion
and a definitive identification of the specific exopiest(s).

s15. Retrospective confirmation of entry pathways of exotic plant pests is difficult, and there
has been nh@omprehensivesystenatic review of reported incursions during the past five
years.The IIGB notethat CSIR@nd the Plant Biosecurity Cooperative Research Centre
have undertaken two studies, of limited scofée department has concluded that
during this time at leastnine significantincursions are highly likely to have entered
throughvegetableseed imports

s16. The IIGB was informed that 2008 when the department agreed to allow tomato seed
imports on the basis of visual inspection, there were continuing repor&saivd
incursions. These reached a peak in 2(112], and the department concluded that
certification based on visual observation of the crop was ineffective. The emergency
measuredor tomato seed werghen changed, to require thatachimported tomato seed
lot betested. Since the introduction of mandatory testing, it appears that the incidence of
PSTVd incursions has been substantially reduced.

International regulation

s17. Despite strenuous efforts over several decades, by governments and industry bodies, with
the objective of harmonising regulations and encounggegional or international seed
trade, there are still considerable differences in seed laws and regulations. These
differenceg I Yy R 02 dzy (i NRA S anteanlibatisged caf& Biivayskmokiedlyl (i dza =
between countries.

s18. International standards relating to trade of plabased commodities are developed and
promulgatedby the International Plant Protection Convention (IPPC). Currently, a
standard for seeds for sowing does not exist. However, tRE€kRas now preparea draft
International Standard for Phytosanitary Measures (ISPM) for international movement of
seeds. The draft standard includes:
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s19.

i guidance to assistational plant protection organisationdentify, assess and
manage the pest risk assiated with the international movement of seeds

1 guidance on

o criteria for the harmorsation of phytosanitary import requirements to
facilitate the international movement of seeds

o criteria for the harmorsation of procedures for r@xport of seeds
0 inspectionand testing of seeds

i control of seeds for laboratory testing or destructive analysis, and seeds for
planting under restrictive conditions.

It is anticipated that this standard, when finalised, will describe specific phytosanitary
measures that may be uddo reduce the riskassociated with the international
movement of seeds

Need for imported seed

s20.

Australia relies heavily on imported hybrid seeds for a range of vegetable crops including
tomatoes andcarrots The popularity of hybrids is due to their @ig, uniformity, disease
resistance, stress tolerance and desirable horticultural traits including early fruiting, longer
shelf life and consistent yiel#lajor international seed companies contract out vegetable
seed production (including tomato and carseeds) in one or more ofround25

countries, including Thailand.

Phytosanitary control in Thailand

s21.

The Thai Government, witlhe cooperation of industry, has been making determined
efforts to establish Thailand as the major regional centre for vegetsdse production. A
range of phytosanitary and traceability measures have been implemented, to ensure that
clean seed is imported for growing (multiplication), and kagiality seed is exported.

Phytosanitary control in the Netherlands

s22.

s23.

s24.

The Dutch planbreedingindustry is a major, highlgteveloped and important economic
activity in the Netherlands. There is general recognition amongst all government agencies
and industry sectors, that the production of higality, pathogenfree seed is a national
priority.

The Netherlands national plant protection organisation (NRP®¢ Food and Consumer
Product Safety Authority (NVW®A)s an integral part of the Ministry of Economic Affairs.
The NVWA is solely responsible for management of matters related to plant eatiin
the context ofEuropean Council Directive 2000/29/EC

The NVWA is the supervising authom#gponsible for administration dhe DutchPlant
Disease#\ct The NVWA has delegated plant health inspections, in particular import and
plant passporthecksto severalregulatory agencies:
1 FlowerBulb Inspection Servigeresponsible for plant health checks of flower

bulbs


http://ec.europa.eu/food/plant/plant_health_biosecurity/legislation/index_en.htm
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Quality Control Servigeresponsible fo plant health checks for end products
(such as, cut flowers, vegetablasdfruit)

Dutch General Inspection Service for Agricultural Seed and Seed Potatoes
responsible for plant health checks of arable crops (such as, potatoes, maize)

Netherlands Inspeatn Service for Horticultume responsible for plant health
checks of horticultural crops particular propagation material.

s25. Netherlands Inspection Service for Horticulture (Naktuinbois®h autonomouspublic
agencywith a high levebf recognisedexpertisg, jointly funded by industry and
government It isregulated by theNetherlands Ministry of Economic Affairs.

s26. Naktuinbouwdevelopsseed testing protocols independently and with otheationaland
internationalinstitutions and private companielis aher rolesinclude

T

= =4

=4 =4 4 4 4 A8 - -2

conducting giality inspections of companies that breed and trade propagating
material for the floricultural, arboriculteand vegetable crop sectarmaterial
includesseeds, cuttings, seedlings, plants and trees

issuing pant passportdor propagation material to be traded within the European
Union

conducting mport and export inspections

checkingquality-plussystemsused bycompaniesaim toadd value to their
products and gain market access in certain countries

conducting &boratorytesting
conducting lealth and quality tests
analysing seeds

conducting dagnostic tests
conductingforensic tests
testingfor disease resistance
conductingplant ariety tests
delivering tainingcourses

Biosecurity risk management by the department

s27. Acrosshe biosecurity continuunthe department manages risks associated with
importation of vegetable seeds through:

T

riskassessmertt this includes profiling, surveillance, intelligence, pest risk
assessments and

import permit and conditions, with a range ofiytosanitary measureso achieve
l dza NI €A Q& !'[ ht
mandatory documentatiorfcertification)

additional specifiphytosanitarydeclarations whereverspecific information is
required in relation tahe mitigation ofregulated pests or diseaseserseas

seed teatments
seed health testing
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1 border controlsincluding verification inspection (and treatment, where
applicable) of imported consignments at quarantine approved pren{iQéd>s)

1 industry noticesand import conditions alerts issued whenevesignificant
changes are made tonport requirementsincluding the implementation of
emergency measures to managewly-identified risks

1 approved pathways permitting import of vegetable seed lines produced by
offshore producershat have been asseed by the department

s28. A recent internal review by the department identified several areas where management of
biosecurity measuresi2 dzf R 60S AYLINRQOSR® ¢KS LLD. Qa FAYI
with the review findings. The lIIGB suppoitsKk S RS LJ NI Y Sy (i QtheseS F T2 NI &
deficiencies.

s29. The lIGBoundthat the departmentcommunicate changes to import requirements to
regional staff and industry in a timely manner. When required, the department also
promptly reissues updated import permits to importeiie department lsould consult
with relevant industry organisationshen considering any significant changes to import
conditions or reviewing regulatory processes.

Pest risk analyses

s30. Pestriskanalyses (PRASs) are crucial for:
§  establishing appropriate import conditions,yé@ A a 4 Sy & 6 A GK ! dza G NJ €
appropriate level of protection
1 identifying significant pests, including those requiring regulation by the
department
1 assisting contingency planning and design of emergency control measures

s31. Thedepartmenthasrecentlypublished alraft PRAfor importation of carrot seeds
specific to a regulated pesGandidatud.iberibacter solanacearu@®epartment of
Agriculture and Water Resources 20)5km addition it has begura review of various
vegetable seed importgncluding tomatoseel). Delays in the production of draft PRAs
have frustraed industry stakeholdersA formal,more generic PRA (that is, covering all
identified pests for a particular vegetable specwsuld remove ambiguity and provide
transparency with regard to:

1 signifcant pests and diseases that the department considers might enter
Australia via tomato seed imports

i underpinning justification for import requirements imposed by the department

i appropriate emergency management measures tarbplemented in the event
of anincursion of a significant pest

s32. The IIGB understands that if a PRA for importatibtomato seed had been completed, it
would haveaddressedhe technical concerns raised by indusiand the department
wouldy 2 (i NXB |j-ojuldiBd aléjysisyof thekeA & G A Y 3 vegigtabld @éenor¥ 2 NJ
regulated analysis of a policy does not involve stakeholder consultai®RA would also
consider potential biosecurity risks from exporting countries and appropriate risk
management measures.
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Industry consultati on

s33. Effective communication is critical to biosecurity risk managementstwodild focus on
developing a shared view of import requirements ardunderstanding of the needs and
capabilities of all stakeholderBeluctance to share disease information midpet
motivated by commercial competitiofput mostindustry participantsare likelyrecognise
the greater longterm benefits of a transparent, cooperative approasich aghe
Netherlandsmodel. Theconstructive (yet competitive) relationship between seed
companiesin the Netherlandextends to the national regulatory agencies and
international seed industry organisationgne department could use this model to initiate
collaboration with stakeholders.

s34. The IIGB supports the concept of collaborative parthng@siior biosecurity risk
management in the seed industry, and suggests that the department explore possibilities
F2NJ AYLIE SYSY G Ay3 Y aBpowihglskeiBr @oBviRgrd devéléps | & a Q
such collaborative partnerships would require the departmenéngage more actively
with tomato and carrot seed importers, industry associations and where appropriate,
international organisations and agenci&ch a cooperative approach should focus on
high-priority areas of mutual benefit, and need not be incwtsnt with the differing aims
of commercial and regulatory parties.

Post-border controls

s35. As a major producer and exporter of plants and plant products, Australia places a high
priority on plant biosecurityThe departmenhas been developing a pekbrder
biosecurity system thawill involvegovernment and industry shiag the responsibility for
implementing a range of biosecurity measures.

s36. The effective management of pebbrder plant biosecurity relies on@nstructive
partnership between federal andate governments, plant industries (including seed
companies), producers and Plant Health Australia (PHA).

s37. Continuous surveillance and monitoring is an essential component of the Australian
biosecurity system. Surveillance and monitoring involves aetivitesigned to:

i reveal the presence of pests (for early detection)
1 demonstrate the absencef pests (for market access)

1 determine the distribution of pests (in response to an incursion or for ongoing
management)

1 identify highrisk pathways and areashere pestsare likely to establiskto focus
surveillance efforts)

i aid collection, collation, analysis, interpretation and timely dissemination of
information on plant pests and the hosts that they affect.

Industry commitment to biosecurity

s38. The IIGB noted thatarious biosecurity and quality control measures are used by
companies during research and development for plant breedmdhybrid seed
production These include
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i controls to minimise the possibility of infection of breeder, foundation and
certified seedduring breeding irthe glasshouse or field

testing forvariouspests/pathogenshroughvarious stages of breeding
standardised protocols for seed health testing

recording of testing for pests

identification (traceability) of each seed lot

use of standaraperating procedures

processes t@educecontamination with quarantine risk material.

= =4 4 4 4 2

s39. Larger sedcompaniegypically contract out the productioand multiplication processes
G2 FENNYSNAZI FIENYSNEQ | 2a20A1 0A 2y dustidd LINK DI
costs.For quick release of seeds of new varieties, companies generally produce seeds in
more than one country. Seeds produced in different countries arausoallybulked up
but arehandled andsoldin separate lots/batches.

s40. The IIGB was infored that many companies invest 1% 30 per cent of their turnover
value in research and developmeifir example, heydevelop new hybridandseed
health protocos. Particularly iregard tothe latter activity, the 1IGB considers that
industryshould beprepared to freely share information with the departmesmd other
seed companiesThe companies plan and develop new hybrid varigtiese to eight
years in advance of their commercial release. The selection is based on mankands
for greater choiceand desirable trait®r suitability for growing in particular regions.

National industry representation

s41. Currently, there is one peak nationaiganisatiorif 2 NJ WLINR OSaaAy3a G2YIl (2
Australia, but none for freshield croppingor fresh protected copping Forindustry and
government, suclan arrangement is unhelpful in dealing whifosecurityissues such as
implemening emergency response measurégringan incursion. A single peak industry
body would enable the department to deal more effectivatyd efficiently with industry
on emergency responses, and aoiyer biosecurity issues affecting the tomato industry.

s42. AUSVEGthe national peak industry body representing commercial vegetable and potato
growers in Australim is a member of PHA amdpresentscarrot growers However,
neither the ASRor other national seed o@nisationsare presently members of PHA.
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Conclusions

s43.

s44.

s45.

s46.

s47.

s48.

The Australian Government aims to enhance the productivity of Australian agriculture and
AYLINR @S LINE RdzOSNE Q paddDi&ry i Asinznd $& MidIastY | NJ S i
(Agricultural Competitiveness White PapBepartment of Agriculture and Water
Resource2015). Australiamustmaintain a strong biosecurity systetimat preserves and

protects our favourable plant and animal hdaktatus.

While Australia relies heavily on imported hybrid seeds for a range of vegetable, theps
importation of suchseeds presents significant biosecurity risks due to the numerous
complex, variable international production pathways. It is essetitatlthe department
manages these risks effectively and efficiently difficult task given the potential
emergence of new or variant pathogens.

Previous incursions of exotic plant pests and diseases have been disruptive andocostly
governments and indusf. In planning future biosecurity arrangemeriits the tomato

and carrot industriegincluding implemening emergency response measujeise
department and industrghouldshare the responsibility and cos#t a minimum, the
department needs to improveoenmunication and cooperation with stakeholders to
achieve agreed solutions and ensure a better understanding of needs, roles and
responsibilities.

The department has shown a commendable willingness to examine its reareag ofthe
biosecurity system and otify the identified gapsHowever, it needs taddresshese
issuesn a thorough, systematic manner. Wherever feasible and appropriate, the
departmentshouldactivelypursuesthe concept of a partnership with industry and
state/territory government agenes.In this regard, it is pleasing to note the recent
establishment of ahmported Seeds Regulation Working Group

At an international level, Australia enjoys a reputation for technical expertisatend
integrity ofits biosecurity system. However, to iaise the potential for future exports
of vegetabls and vegetable seedthe departmentmustcontinue toproactively engage
with our trading partners and international industry organisations

The importation of vegetable seeds into Australia will corgito pose significant and
changing challenges for the department and industry. While the department is taking
appropriate action to identify and remedy current deficiencies, the recommendations in
this report are intended to complement and support such imgments.
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Recommendations

The full department response to the recommendations is at Appendix A.

Recommendationl

paragraph7.8

The department shoulgrioritise completon ofthe pest risk analysis for
importation of tomato seeds by December 2016

Departme/ 1 Q& NBgidei? ya SY

Recommendatior?

paragraph? .46

Thedepartmentshould review and consolidate import conditions and

clearanceprocesses for imported tomato and carrot seedbe review

should focuon:

i1 establishing a national reference group of sudbjmatter specialists to
assess accompanyiggcumens

1 developing nationallgonsistent, speciespecific checklists to help

assessors determine import requirements and apply correct inspec

directions

improving training of document assessment officers

accuratdy recording datdor imported seed consignmentahe

Agriculture Imports Management SysteAl{19.

5SLI NIYSYy il @dgreellSaLI2YyasSy

= =

Recommendatior3

paragraph7.51

Thedepartmentshould review import conditions seed listed the
Biosecurity ImpdrConditions systemBICONfor tomato and carroseecs
to ensure clarity, consistency, scientific accuracy and usefulness for
verification at the border

5 S LJ NJi espyghde@greed

Recommendatiord

paragraph7.64

In consultation with Rnt Health Australiaand industry, the department
should develop nationgdriority plant pest lists for tomato and carrot seed
These lists shoulde incorporated ito industry biosecurity planand
continuoudy reviewed.

5 S LJ NJi espyghde@greed

10
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Recommendatiorb

paragraph7.78

The department should ensure that staff conducting inspections at the
border are weltrained, aware of biosecurity risks associated with import
seedsadhere to standard operating procedures and carry inspection kit
minimise crossontamination of imported consignments.

The department should update work instructions to ensuretaplate
information is available to inspecting staff.

5SLI NIYSYy (i @greel B aLIR2yasy

Recommendatiorb

paragraph?7.86

Thedepartmentshoud provide proactivéeadership tdfoster a
collaborative approach among seed industry stakeholdless focuses on

1 validating the measures applied to sebdrne diseases to meet
appropriate level of protection

1 encouraging greater exchange of biosecurity information
1 harmonishg phytosanitary import requirements.

5SLI NI YSYy (i @greell B aLIR2yasy

Recommendation’

paragraph7.92

The department shouléxpandapproved arrangement® include
reputable commerciaseed companies thaise integrated production and
guality assurance sysms.

5SLI NIYSYy il @greelSa L2y asSy

Recommendatior

paragraph7.100

In consultation with industrythe department shouldievelop a ce
regulatory modethat involves industry adoptinggreed recommendations
andprinciplesto improvethe regulatory framewok for importation of
vegetable seedmto Australia.

5 S LI NI espohde@dreed
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1 Background

International s eed production

1.1 Vegetalte seed production is a complex global industry that involves many international
pathways and technical challenges. These challenges include minimising transmission of
pathogens and pests and harmonisation of seed testing standards. In Australia, tomato
seed is imported from at least 20 countries, includi@gina France Israel, Italythe
Netherlands, South Afrigdaiwan, United Kingdomndthe United StatesUse of clean
seed is an important biosecurity measure because many pathogens can survivelin, on
with seed.

1.2 The production of seedith minimalbiosecurity risk is influenced by many factors, such as
the macro and micro environment, agricultugadactices andystems, locations,
certification requirements andisease statusf different types of sed (breeder,
foundation and certified seed). A seed comparfien undertakes four separate functions:
1 Plantbreedingresearch and developmeaniplant breedings a major investment
for most seed companies, aed atdevelopngnew, commercialbattractive
varieties that incorporatémprovementssuchas higler yields, resistance to
disease and pests, or traits specific to regional agroclimatic conditions.

1 Seed production seed firmsoften contract out production and multiplication
LINE OS&daSa (2 abdodiaNoSshaRdprivate fiNgs, DfeR iQ countries
with relativelylow production costs.

1 Seed conditioning once harvested, certified seed is conditioned for sale to
farmers, a process that typically includes drying, cleaning and sorting the seed;
priming;treating (and coatingjhe seed with insecticides and fungicides; and
packaging the seed for distribution and sale.

1 Seed marketing and distributioriarge seed firms often directly market and
distribute their end product to regional, national and interraatal markets.

1.3 Vegetable seds present significant biosecurity riskisie to these complex, variable
pathways, includingontracted farms irtountries wherebiosecuritymight notalways be
consistent withAustralian standardsA major biosecurity risk withesed productionis
infection of seed with pathogensuch awiruses, viroids and bacteri#fjat cannot be
detected byvisualinspection.

Australia n tomato and carrot industr ies

1.4 Two thirds of Australian aigultural produce is exporteddustralian tomato ad carrot
growers rely on effective biosecurity controls the imported seedhat they use to sow
their crops.

15 In20Bc14,! dza G NI f Al Qa G2d0Ft G2YF G2 LINMPMRs#OGAZ2Y &
tomato productian representeds330.15million and processetbomato production $20.44
million.5 dzZNAy 3 (GKS alYS &@SINE ! dzZAGNI fAFQa G201l €
million.

1.6 There are twanajor sectors of the Australian tomato industrgrocessing tomatesand
fresh tomataees Processing tomato annual proction (estimated to be 210 million
tonnes) is less than fresh tomato (approximately 250 million tonnE#)ough
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insignificant by world standards, theustraliantomato processing industry is one of the
most important processed fruit and vegetable comnias, ranking third after citrus and
potatoes.

1.7 The Australian tomato seed industry is estimated to be wbdtween$15million and
$20million a year. Figures are not available thoe Australian carrot seed industry.

Key stakeholders

1.8 Keystakeholdersnthe Australianvegetableseedindustrycompriseall partsof the total
seedsupplychain including seed producers, growers, processodividual importers,
industry organiations, state and territory agencies arttle Department of Agriculturand
Water Resources.

Australian entry ports

1.9 The South East (Melbournaipd Central East (Sydney) regions are the major epbints
for tomato and carrot seeds AustraliaMuchsmaller quantities are received in the
North East (Brisbane&nd South West (Adelaidenal Perth)regions

Seed import s

1.10 Between 1 January 2010 and 30 June 2015, the department issued 741 import permits for
tomato and carrot seedsTa@blel). At 30 June 2015, 598 permits had expired but the
remaining 143 import permita/ere reissued and active.

Tablel Status of import permits for tomato and carrot seeds for sowing, issued between
1 Jamary 2010 and 30 June 2015

Import permitsactive at 30 Import permits expired at

Species Commodity description Status June 2015 30 June 2015
Tomato Lycopersicon esculentum Approved 1 [«
Lycopersicospp. as listed Approved 105 408
Lycopersicospp. as listed Reissued 3 33
(electronic)
Lycopersicospp. as listed Reissued 1 156
(manual
assessment)
Lycopersicospp. seed for sowin¢ Approved 1 1

(onshoregrowth and testing of
leaf samples)

Carrot Daucus carota Approved 32 C

SourceDepartmentof Agricultureand Water Resources
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1.11 The department records only data for seeds imported for commercial purpdsede?,
Table3 and Table4 showthe gquantitiesof tomato and carrot seeds imported between
2010 and 2015
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Table2 Carrot and tomato seed, byegion andimport volume, 2010 to 2015
Central East North North East South East South West

Method Other Other Other Other Other
Year ofrecord No. Kg units No. Kg units No. Kg units No. Kg units No. Kg units
2010 Entries 9 18 567 C G C C 1 G 10 384 G G G C

Lines 8 1265 C C C C 1 [« 8 359 C C C C
2011 Entries 9 8 075 1 G C C C C C 17 3801 C G G C

Lines 17 8 023 1 G C C C C G 19 3643 C G G C
2012 Entries 4 C C G C C G C G 6 36 C C C C

Lines S q S q q q q q q 10 36 q q q q
2013 Entries 2 53 C G C C C C G 3 206 C G G G

Lines 3 53 C G C C C C G 10 206 C G G C
2014  Entries 2 36 C G C C 2 4 G 7 308 G G G C

Lines 2 36 C G C C 8 4 G 16 308 G G G C
2015 Entries 1 0 C G C C 1 1 G 3 43 0 C C G

Lines 1 0 q G q q 1 1 G 6 43 [« [« [« q
Total Entries 23 26 731 1 G C C 4 6 G 46 4778 C C C G

Lines 31 9 377 1 C G G 10 6 C 69 4 595 0 q q [«

Note: Data are total volume of all imports or consignments that contained tomato and c@edttogether Import quantities for tomato and carrot seeds are combined in AlkitSaannot be
separately identifiedNo. number.KgKilogram Other unitsmayinclude bag, boxes containes, grans, international unis, pounds, pieces, packageandunits.

Source: Department of Agriculture and Water Resources
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Table3 Carrot seed, byegion andimport volume, 2010 to 2015
Central East North East South East South West

Method Other Other Other Other Other
Year ofrecord No. Kg units Kgs units No. Kgs units No. Kg units No. Kg units
2010 Entries 97 18 06 11 G G C 2 12 1 58 10612 43 C C C

Lines 128 23 946 11 G G G 3 12 1 91 10 617 43 G G G
2011 Entries 80 13 459 23 C C ¢ 1 G 1 51 8 861 8 [« [« [«

Lines 93 13 480 23 G G C 1 C 1 68 8 876 8 C C C
2012  Entries 90 2084 956 2 1 965 q 23 763 41 55 201474 0 2 102 q

Lines 101 2 084956 2 1 965 q 32 763 41 119 201474 0 2 102 q
2013 Entries 80 26 531 1 G G C 20 895 C 68 5427 4 C C C

Lines 111 26 531 1 G G q 32 895 q 119 5427 4 q G G
2014  Entries 84 44 206 4 G G C 24 3750 C 59 7 233 0 1 C 0

Lines 132 44 206 4 q q q 68 3750 q 123 7233 0 1 q 0
2015 Entries 50 20 043 0 G G C 13 967 G 37 2635 0 C C G

Lines 63 20 043 0 G G C 34 967 G 63 2635 0 C C q
Total  Entries 481 2208 101 41 q 965 q 83 6 387 43 328 236 242 55 3 102 0

Lines 628 2213162 41 1 965 q 170 6 387 43 583 236 262 55 3 102 0

No. number.KgKilogram. Other units may include bags, boxes, containers, grams, international units, pounds, pieces, packages and units.

Source: Department of Agriculture and Water Resources
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Table4 Tomato seed, byegion andimport volume, 2010 to 2015
Central East North North East South East South West

Method Other Other Other Other Other
Year ofrecord No. Kg units No. Kg units No. Kgs units No. Kg units No. Kg units
2010 Entries 217 23516 21 G G C 4 11 1 173 1837 10 G G C

Lines 267 35778 21 G G G 4 11 1 210 1857 10 G G G
2011 Entries 198 106 417 25 G G G 10 38 0 217 3317 7 2 1 1

Lines 237 106 448 25 q q q 10 38 0 279 3459 7 3 1 1
2012  Entries 129 848 19 225 G G G 15 51 0 151 9714 104 G G q

Lines 138 848 19 225 G G C 20 51 0 191 9714 104 C C C
2013  Entries 150 668 0 G G G 16 15 1 151 1014 0 2 1 0

Lines 151 668 0 G G G 35 15 1 254 1014 0 2 1 0
2014  Entries 132 533 0 q q q 40 138 0 125 24 016 4 4 72 6

Lines 137 533 0 q q q 90 138 0 227 24 016 4 4 72 6
2015 Entries 94 386 1 G G G 20 67 [« 125 118 4 4 1 0

Lines 100 386 1 G G G 42 67 [« 196 1189 4 4 1 0
Total  Entries 920 132 368 19 272 G G G 105 320 2 942 41 0& 129 12 75 7

Lines 1030 144661 19 272 G G q 201 320 2 1357 41 249 129 13 75 7

No. number.KgKilogram. Other units may include bags, boxes, containers, grams, international units, pounds, pieces, packages and units.

Source: Department of Agriculture and Water Resources
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Legislation

1.12 Importation of seeds is governed by tigguarantine Act 1908nd regulations. The Act
provides for the GoverneGeneral to prohibi{without an import permit) through the
Quarantine Proclamation 1998, importation of goods into Australia that are likely to
introducedisease or pests.

1.13 Thesesectionsof the Actand the proclamatiomelate to importation of seeds into
Australia:
i the Quarantine Act 1908

o] section4d8AA Treatment and destruction of goods
0  section55At Power to order goods into quarantine.
i the Quarantine Proclaation 1998

o scheduledt Quarantinable plant diseases and quarantinable pests
(Section58)

0  schedulést Permitted seeds (section 63)
1.14 The Act enables the Commonwealth to take quarantine measures to deal with diseases
and pests in Australia. The Act provides:

1  the legal basis for preventing or controlling the entry of plants and plant products
into Australia

1  the legal basis for managing quarantine siakising from planderived
commodities after arrival in Australia

1 powers for the Director of Quarantine amibsecurity officers to deal with
guarantine matters

1 powers and responsibilities of biosecurity officers
1 offences and maximum penalties for any contravention of the Act.

Biosecurity continuum

115! dza G NI £ A Q& |j dzZ NI y (i darybsregargeR as@dnghausiGroeNA G & & e &
LINSTTo2NRSNI 12 02NRSNFiguglR LI2aimnmo2NRSN FOGAQD
116 LY GKS LINBTOo2NRSNI I NByFZ ! dza(dIN €Al
f LI NGAOALI GSA AY AYUSNYyFdA2yLFf adl yRINRMTA
i undertakes risk analysed plantsor plant materialproposed forimport

i monitorsthe disease and pest status of its trading partnéinsough bilateral and
multilateral cooperation

i develops offshore biosecurity arrangements where appropriate

1  works with neighboung countries to build capacitand reducehe spread of
exotic pests and diseases.

1.17 At the border, Australia screens vessels (ships and aircraft), people and goods (such as
cargo and mail) entering the country to detect any threats to human, animal and plant
health and the environment.
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Figurel Department of Agriculture and Water Resourcesontrol measures for vegetable seeds imported into Australia
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1.18 The AustraliaitGovernment: £ a2 GF 1Sa GFNBSGSR LI2admnmo2NRSN
and territory governments and industry gncourage early detection of any incursions
and coordinaing emergency responses. State and territory authorities undertake inter
and intrastate quarantie operationsas part of their plant protection responsibilitiend
depending on pest and disease status in their regions

Appropriate level of protection

1.19 TheWorld Tradenh NH I Y A Pdra@medtydiTechnical Barriers to Trade and the
Agreement on the Agpation of Sanitary and Phytosanitary Measur@B$ agreement
define the concept of an appropriate level of protection (ALple et al. 20085imilar
02 0 KSNJ O2dzy i NAS&ax ' dAGNIEAFQE !'[ht A& SELN
sanitary ad phytosanitary protection, aimed at reducing risk to a very low |delnot
to zero. Successive Australian governments have adopted this conservative approach to
managing quarantine and biosecurity risks, reflecting community expectations about the
M2 NI FyOS 2F YFAYGFAYAYy3a ! dzAGONF €A Q& NBE

1.20 Under this approach, commodities may not be imported unless quarantine and biosecurity
NAaja OFy 06S NBRdzOSR (2 | fS@St O2yaAraiSyd
Gowernment uses risk analyses to consider the level of quarantine and biosecuritlyatisk
should beassociated with importation of plants and plant material. The process used is
O2yaraidsSyid oAGK 1 dz2aGNIfAFIQa 20f AadcbuitA 2 y & dzy
relevant plant health standards developed by the International Plant Protection
| 2y @BSYGA2yQa AYUSNYlFGA2ylFE adl yRFNRa 2y N

1.21 If the Director of Animal and Plant Quarantine finds that the risks associated with
importing a commodity excekthe level of risk acceptable to Australia, appropriate risk
management measures are proposed to reduce them to that level. If biosecurity risks
cannot be reduced to an acceptable level, those imports are not permitted. The
R S LJ- NIiivigost de€ision fameworkis set out under th&uarantine Act 1908
(Beale et al. 2008)

122! dza GNF € Al SELRNIA FLIINRPEAYI(GSte (o2nmiKANRA
SPS rules and obligations allows Australia to expect similar compliance from its trading
partners. This provides Australian exporters with significant benefitsdaessmg overseas
markets.

Phytosanitary measures

1.23 Generally, to prevent the entry, establishment and spread of quarantinable pests and
diseaseshroughthe seed import pathwayan importing country may apply a combination
of measures across the biosecurityntinuum. Consistent witanA YLI2 NI Ay 3 O2 dzy
ALOP, these phytosanitary measures may include:
i Import from pestfree areas only (ISPMahd10) the establishment and use of
a pestfree area by anationalplant protection organisation provides for the
export of plants from the exporting country to the importing country without the
need for the application of additional phytosanitary measures when certain
requirements are met.

i Testing for freedom from regulated pestshis is a practical measure for visible
pests or for pestthat do not produce visible symptoms on plants.
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i Inspection and certification (ISPM 7,42d23)t the exporting country may be
asked to inspect theonsignmentand certify thatit is free from regulated pests
before export.

1 Specified coditions for preparation o consignment the importing country
may specify steps that must be followed in order to prepam®nsignment for
shipment. These conditions can include the requirement for plants to be
produced from appropriately tested parentaterial.

1 Preentry or postentry quaranting the importing country may define certain
control conditions, inspection and possible treatmentohsignmenton entry
into the country. Preentry or postentry quarantine of dormant cuttings, seeds
and even tisue culturesif vitro plantlets) can help avoid introduction of new
viruses or allied pathogens into importing countries.

1 Removal of the pest froraconsignment by treatment or other methodghe
importing country may specify chemical or physical treatnsehiat must be
applied toaconsignment before itanbe imported.

Notification of changes to import conditions

1.24 Since 2011 the departmeiiasimplementedvariousemergency measurest has also
notified stakeholders of changes to import conditions for oaand tomato seedthrough
PublicquarantinealertsPQ4A) and Yimport clearancenotice to industry(publications
such as

1 PQAO0851 (Namber2012x Revisecemergency measures on tomato seed
againstcolumnea latent viroidpepper chat fruit viroigpotato apical stunt viroid
andpotato planta macho viroid

1 PQA0987120 October2014x Commencemenbf emergency quarantine
measures focarrot (seed/tissue cultures) anaklery (tissue culture) imports

1 PQA10082 Jaruary2015) Notificationto staff and importers n changes to
Daucus carotgdcarrot seeds)

1.25 It is noted that since June 2014, the department convened several teleconferandes
circulated updates to industry, regarding the implementation of emergency measures for
Candidatud.iberibacter solanacearum omported carrot seeddn August 2014, the
department individually notified National Plant Protection Organisations of the main
trading partners affected by these emergency measures.

1.26 In DecembeR01= G KS RSLI NIYSyd NBf S| 23Gandtidé&S W5 NI T
[ AGSNAOGFOGUSNI a2ty OSI NHzYQ | &ayatékéhbldeS R ¢ A (i K
comment periodThis PRA is currently being finalised.

1.27 Emergencyneasuredor import of tomato seeds were first introduced in 200hey were

amended severdimes in 2012andindustry was notified of additional import
requirements

International standards and codes for preventing dissemination of plant pests and
diseases

1.28 The SPS agreement sets out the rules for plant health standards (phytosanitary measures)
that may, directly or indirectly, affect international trade. It allows countries to set their
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26y adlyRINRA LINPOARSR (GKS& NS aOASyOSmnol
the extent necessary to protect human, animal or plant life or healthy Bme@uld not

arbitrarily or unjustifiably discriminate between countries where identical or similar

conditions prevail.

1.29 Australia aims to conduct quarantine risk analysis in accordance with the International
Standards for Phytosanitary Measures (ISPM)udicg:
1 ISPM 2 Framework for pest righalysis (FAQ007)

1 ISPM 11 Pest risk analysis for quarantine p@st2013

1 ISPM 14 The use of integrated measures in a systems approach for pest risk
management (FAO 2002).

1.30 The pest risk analysis process is a techl tool usedo identify specific biosecurity risks
andappropriate phytosanitary measurés address those risk§ he analysis may be used
for organisms not previously recognised as pests (such as plants, biological control agents
or other beneficial cganisms and living modified organisms), recognised pests, pathways
and review of phytosanitary policy (FZ007).

1.31 Certification of seed consignments should be in accordance with ISPM 12 Guidelines for
phytosanitary certificates importers mustprovide formal documentation to the
department verifying that relevant measures have been undertaken offshore for tomato
and carrot seeds before export to Australia (FAQ40

1.32 When technically justifiedthe department assesses the international standards adopted
by the International Plant Protection Conventiamd integrates them into existing import
conditions for various commodities as alternative equivalent measures.

Biosecurity risks

1.33 Consignments of seedwported for sowingposea highbiosecurityriskbecausehey may
be:
1 infectedexternally and/or internallyvith fungi, bacteria, viruses, viroids or
phytoplasmas

infestedexternally and/or internallyvith nematodes, insects or mites
contaminated with soithat cancarry various pathogenic agents
contaminated vith weed seedshat carry exotic pathogens

contaminated with ¢her biosecurity risk materials, such asimal material
(faecesor featherg andplant material (eaf, stem material, fruit pulpr pods).

= =4 4 =

1.34 The departmentegulatesthe followingsignificantpathogersthat canbe introduced
through contaminated seed:

Tomato seed

columnea latent viroid
pepino mosaic virus

pepper chat fruit viroid
potato spindle tuber viroid
tomato apical stunt viroid
tomato chlorotic dwarf viroid

= =4 4 A4 A -2
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i tomato planta macho viroid

Carrot seed
i Candidatud.iberibacter solanacearum.

1.35 All pathogens/pests listed in paragraft84 are quarantinable plant diseases and
guarantinable pests ischeduled4 of the Quarantine Proclamation 1998iternational and
Australian seed industries manage a widage of pests and diseases that are of
biosecurity and commercial concern.

Regulatory control of biosecurity risks

1.36 Importedvegetableseed pose a high biosecurity risk because they asaallysown in
nurseries or directly into fields, in rural environmenThis provides a direpbtential
pathwayfor exoticpestsor pathogens teenter and establish in Australia.

1.37 The department undertakes risk assessnsardimposesvariousmanagement measures
to minimisethe entry ofregulateddiseases and pests into stwalia through imported
seed
1 Pestrisk analysis identifies, assesses and classifiesential biosecurity risks

associated with trade in a particular commodikyis conducted within a
consultative framework and recommends risk management measures to b
I LILX A SR AY Y Shibprigtedevel alpioiedtidn fortlade,sas |
outlined in thelmport risk analysifandbook 2011DAFF 2011 he department
undertakespolicy reviews andbiosecurityrisk analyseausingscientific evidence
and intelligene data to inform evidencéased risk decisions

1 Import permist arerequired for importation of tomato and carrot seeds. The
R S LJ- NJIi BidSefLrit® Bnport Conditionsystem(BICON) sets out import
requirements for tomato and carrot seeds. The import perestablishes level
2T aadaN)I yOS ol daSR 2y (GKS RSLI NIYSyGQa
each pathwayThe permitis a directive to the importerstipulatng conditions
that eachconsignment must meet to allow entigto Australia

1 Evidence od commercial trade transactianeachcommercial consignment of
vegetable seeds imported into Austraissaccompaied by documens such asa
packing declaration, bill of lading, airway/seaway bill and commercial invbice.
ascertain whether the importedaznmodity is permitted entry into Australiahé
department uses one or more of these documetaobtaininformation such as
the name of the imported commaodity, quantity, lot/batch numbers,
exporter/importer details and country of export/origin of the conontity
imported.

1 Offshore seetiealthtestingt the department accepts seed testing dffshore
laboratoriesin good faith Importers must present for assessmenplaytosanitary
certificatethat includesthe required additional declarations

i Phytosanitary ceificationt all commercial seed consignments mist
accompaied by a valid phytosanitary certificatiesued by thenational plant
protection organisation NPPQof the country of originThis certificatenustbe
signed by the NPPf@presentative (governmarofficial)and include all relevant
statements required by the import conditionShephytosanitary certificate must
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be endorsed with a lot number that links to the supporting offshore laboratory
seed test report.

Country of origim the phytosanitary cerficate liststhe country wherehe seed
wasactuallygrown.

Additional declaratiorns are statemensthat the departmentrequires to be
includedeither on a phytosanitary certificater aseparatedocument wherever
specific additional informatioffor exampe, area freedom treatments, sampling
as perinternational Seed Testing Associatioes) is required in relation to
regulated pestanddiseases.

Import permits for tomato seedequire phytosanitary certificateto be endorsed

with additional declaratios and accompanied by supporting test reports for
regulatedpests. For exampldor columnea latent viroid, pepper chat fruit viroid,
potato spindle tuber viroid, tomato apical stunt viroid, tomato chlorotic dwarf viroid
and tomato planta macho viroid thfellowing additionaddeclaration must be

included

The tomato seed in the consignment in lofssert lot number$, of name
[insert namé, grown in[insert name of countrl was tested focolumnea
latent viroid,pepper chat fruit viroidpotato spindletuber viroid,tomato apical
stunt viroid,tomato chlorotic dwarf viroid antbmato planta macho viroid and
was found to be free of these viroids by using a rewtraascription PCR test
for the viroids on a sample of 20,000 seeds drawn from the lot avideti and
tested as susamples of no more than 400 seeds.

International Seed Testing Association orange certificatimmato and carrot

seed lotsweighing 10 kilograms or more must accompaied bylnternational

Seed Testing Associati@®TA certificaton issued by an ISTapproved

laboratory offshorestating thatthe consignmentis free ofcontaminant

materials. Foseed lotghat are not tested offshore fothe presence of

contaminant materials, the department has establishézhslardsed sampling
parameters. For example, for tomato seed, the sampling rate for onshore testing
as per ISTA rules is 15 grams p@D00kilograms A listof ISTAapproved
laboratoryseed analysis certificates approved by the departriisint

AppendixB.

Offshore laboratorgertificationt ensures seedcompanieghat export tomato
and carrot seeds to Austral&ample and test seecbnsistentwith ISTA methosl
the departmentandthe Netherlands Inspection Service for Horticulture
(Naktuinbouw havedevelopedthe protocol Petection of other seeds and inert
matter in seeds for export to AustralApproval under this protocol allows
companie<ertified by theNaktuinbouw Authorised Laboratory (NAt)export
tomato and carrotseedswithout the requirement for routine ISTA sanmj and
purity analysis in Australia.

Offshore laboratory test reporigking lot/batch numbers of imported
consignments these are requiredvhere an imported consignment has been
tested in an overseas laboratory but an additiodatlarationhasnot beenmade

on the accompanying phytosanitary certificate, a corresponding laboratory test
report is required. An offshore laboratotgst reportmustinclude the name and
address of the testing laboratory, the pathogens targeted, the seed lot tested, the
numberof seeds tested and the type of test done.

26



Effectiveness of biosecurity controls for impation oftomato and carrot seeds IIGB

1 Border nspection on arrivalall seed consignments are subject to physical
AyalLlSoiArzy o6& (GKS RSLINIYSy(iQa oA2aSOdzNR
| dza ( Nthpbrirég@ra@ments have been met and thide product is not
infested or contaminated with biosecurity risk material, pests or diseases.

1 Onshore seed testimgis required for imported vegetable seed consignments
when offshore testing was not undertakeniorthe absence of aadditional
declaration stating offshore testing was done accordingiiostralianimport
requirements. Biosecurity officewho undertake physical inspection of imported
consignmens draw samples for testing for regulated pathogens in approved
Australianlaboratories two statelaboratoriesare approved for health testing of
imported vegetable seedsé¢eparagraph 4.3).

1 Postentry quaranting the seedmay be held in quarantine at point of arrival if
post entry quarantine is requiredmported small seed lots that cannot be tedte
may be grown in poséntry quarantine for disease screening.

1 Export or destruction after onshore testing, ithe test report is positive fothe
presence of identified pathogens, the importedisected inwritingto either
choose to exporthe contamirated consignment back to the country of origin or
allow the department to destroy the consignment. In either case, the importer
bears the cost.

Incursions of exotic pests, pathogens and weeds via seed import s

1.38 Australia has hadelativelyfew reported autbreaks of exotic plant diseaseaused by
imported seedshoweverwhenoutbreaksoccur they can bgerydisruptive and costly
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1.39

Table5 shows the number of plant pests, pathogens and weeds that the department has
reported to consultative committees dealing with emergency plant pests, tramp ants or
exotic plant incursionsThese reports include new pestsd extension of host and
geographical rangalataare approximate because theoan beuncertaintieswith
diagnogsandaccuray ofreporting. Thereis often a significant time lag between the

actual pest incursion and a definitive identification of the specific exotic pathogen.

Retrospective confirmationf entry pathways of exotic plant pests is difficalnd there
has been nh@omprehensivesystenatic review ofreported incursionsduringthe past five
years. The department ha®ncludedthat at leastnine significantincursions are highly
likely to haveenteredthrough seed impog

1 potato spindle tuber viroidgincidents)

1 pepper chat fruit viroid 1 incident)
1  cucumber green mottle mosaic vir(s incident)
1 melon necrotic spot virugl incident).
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Table5 Number of reported incursions of pests, pathogens and weeds in Australia, 20005

Year of reporting No. pests, pathogens and weeds reported
2010 67
2011 66
2012 86
2013 51
2014 54
1 Januaryto 30 June 2015 44

Source: Department of Agriculture and Water Resources

Potato spindle tuber viroid

1.40 Thefirst reported incursions gbotato spirdle tuber viroiddisease (PSTVih Australia
werein 1982 in germplasm collections in quarantine in New South Wales, Victoria and
South Australia (Navaratnam 1984he incursions wereradicated (Catley 1987)

1.41 Between 2011 and 2014h¢ department repoted sixseparate iidentsof PSTVd
incursions to theConsultative Committee on Emergency Plant Pédtgse incursions
were linked toimported tomato seed pathwayTable6).

Table6 Incidents of potato spadle tuber viroid incursionseported to The Consultative
Committee on Emergency Plant Pesfgjstralia

Year Place Comment(s)

2011 RossmoreNew South Wales  Plants 11 months old and at end of cropping cyc
when infection identified. Tracing of seeds
conducted

YandinaQueensland Plants showed symptoms of planting out seedlin

Seeds and seedlings infected originated from a
seedling production nursery in southern
Queensland

Two WellsSouth Australia Infected plants included those grafted onto
different rootstocks. Plants originated from
seedlings and tracing included seed suppliers as
well as seedling suppliers

2012 Mansfield Victoria Infected plants grown from imported seeds in a
WA nursery. Seeds tested prior to export

2013 Cairns Queensland From plants grown from seeds ex commercially
sold fruit. Seed transmission from parents of Bla
Zebra plants believed to be source of incursion

2014 Virginig South Australia Tracing considered seed lines but not explicitly li
to seed pathways

Source: Bpartment of Agriculture and Water Resources

1.42 The main host for PSTVd is potatoes, but the disease also affects tomato, capsicum, chilli,
aubergine, pepino, avocado and Cape gooseberry, as well as a range of ornamental plants.
It is known to be seed transited in tomatoes. The current PSTVd pest status in
Australian States and Territories is presented able?.
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Table7 PSTVd pest status in Australian states and territori8% August 2015

State/Territory Satus Control measures in place

New South Wales Absent No pest records

Victoria Absent No pest records

Queensland Present Not technically feasible to eradicate
South Australia Present Under eradication

Western Australia(Carnarvon region) Present Not technically feasible to eradicate
Tasmania Absent No pest records

Northern Territory Absent No pest records

Australian Capital Territory Absent No pest records

Source: Department of Agriculture and Water Resources

1.43 A comprehensive report on phylogemathogenicity and epidemiology of PSTVd and
related pospiviroids in Australia is availablered Cooperative Research Centre for
blGA2yFE tf lwfhbite. A2a3S0dzNA G&Qa

Pepper chat fruit viroid

1.44 P@Vd was detected in South Australia in September 2013 during surveillance on
posiviroid hosts. Tracing demonstrated that the infected tomato seedlings deneed
from imported seed The incursion was d&ared tobe eradicated in August 2015.

Cucumber green mottle mosaic virus

1.45 Qucumber green mottle mosaic virg€GMMVwas first reported in watermelon crops in
the Northern Territory in September 2014. The incursiowaslinked to imported
cucurbit seeds, and pose significant threat to the sustainability of the cucurbit industry
in Australia. CGMMYoses aisk tomelon industries ifQueenslandworth $90 million
and inthe Northern Territory(worth $60 millior). CGMMYV also posesrisk to other
cucurbis suchas cucumberszucchinis, pumpkins and squash.

1.46 TheCGMMMncursionwas reported to theConsultative Committee on Emergency Plant
Pests (CCEPIR)September 2014. During a trace forward investigation, CGMMV was also
detected on a property in Queensland areported to the CCEPP in April 20The virus
was subject to an eradication programe until March 2015when it was detected itboth
known host cropgndin severalweedspecies In March 2015he National Management
Group forCucumber Green Mottle bbaicVirusagreed that itwas not technically feasible
to eradicate the virus from the Northern Territorjhe incidenof CGMMYV in Queensland
was closedecausea decision could not be reached towhether it was an emergency
plant pest or technically feas#ko eradicateThe Northern Territory has strict movement
controls in place t@reventthe virus from spreading from affected areas to newer
significant cucurbit growing areas.

Melon necrotic spot virus

1.47 Melon necroticspot virus MNSVY was first reportedn New South Wales in 2013. In 2015
the CCEPP attempted close the incident but could not unanimdysgree on the status
of this pestandwhether it was technically feasible to eradicate. The incident remains
open and the pestinregulated.
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2  Audit objecti ves and scope

2.1 To examine how effectively the department manages the biosecurity risks associated with
importation oftomato and carrot seedsito Australiathe 11IGB placegarticular emphasis
on:
1 assessment of exporting countries (competentlaarities ard/or seed
producersprocessors), focuisg on the potential tousealternative assurance
measures

1 adequacy of import requirements in managing biosecurity risks

1 adequacy and authenticity of accompanying docunséfdr example,
phytosanitary certificates, sekeanalysis certificas and seed treatment
certificate9

1  assessment of posirrival verification and clearance systems dise ensure
compliance with import requirements

1 pre-border activity targeted incountry verificationvisitsto establishmentand
organisations in the Netherlands, Switzerland and Thailemgaged in
production, processing, packaging, testing, treatments and/or export of tomato
and/or carrot seeds

1 border activity assessment of verification inspection procedures for imported
tomato and carot seeds

1 considerationof possible improvements to import requirements, procedures,
operations or documergtto mitigate biosecurity risk(syhis may involve
identification ofa systems approacfor enhanéng assurance/verification to
strengthen relevanbiosecurity measuregiésigned to achievpathogen
freedom through the seed production system)

2.2 The audit did notnclude
1 assessment of the science relatedtte import risk analysis and/or assessments
in relation to import of seeds of tomato, carrot dmther plant species

1 illegal import of seed for sowing
1 seeds imported via internet or international mail
1 international trade aspects (for example, allocation of tariffs)
i commercial or trade considerations.
Audit risks

2.3 Potential risks thatvere reviewedas part of this audit include:
1 risk-based methodologies are inadequate or not used correctly

i offshoreand onshore treatment/test measures do not provide sufficient
assurance that biosecurity risks have been reduced to an acceptable level

i accompanying ceffication and declarations are inadequate in providing
assurance about identified and emerging biosecurity risks

1 new and potential emerging risks (quality of intelligence, recording, managing
and useof intelligencein managing biosecurity risks)
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i stakeholdes do not support business change and/or do not have the capacity to
implement the required changes
1 failure of the Australian @&ernmentto maintain collaborative and strategic
partnerships with trading countries to effectively manage biosecurity risks pre
border
1 ineffective inspection before release of consignments
1 inadequate knowledge or lack of understanding by personnel along the import
pathway, about biosecurity risks associated with importing tomato and carrot
seeds for sowing
1  failure oflegislation ad/or ICT systems to support operational requirements
1 inadequate liaison/consultation with industry stakeholders
 failureoftheRS LI NI YSy 4 Qa Ay (S Kifderitify dredsioizNI y O S
weakness
1 insufficient departmental resources to address releviaiasecurity risks,
including those created by multilateral trade.
Audit methodology
Pre-border

2.4 The lIGBas part ofassurancdverification)activities held meetings wittgovernment
officials representatives ofarious seedompanies and relevanmternational and/or
regionalorganisations based in

T

Border

Thailand to review the effectiveness of biosecurity controls fwoduction of
seedshy growerscontracted bymajor seed companiesxporting to Australia

The Netherlands to review the effectiveness of biosedtyr controlsin seed
processingefore export

Switzerland to discussstandard procedures for sampling and testing seeds, and
uniform applicéility of these procedures for seeds tradea Australia

2.5 The IIGB undertook audit fieldwork imb regions:

T
T

SouthEast regior{Melbourne
Central Eastegion(Sydney.

2.6 During fieldwork at regional offices, the IIGB held discussions with departmenabtait
assessment of border clearance and verification systems that the departmsesto
ensure compliance wh requirements for import ofomato and carrot seesl Discussions
covered:

= =4 4 A4 A

import requirements and clearance procedures
certifications and declarations

inspection requirements and procedures

staff experience and training to undertake-amrival inspectios
criteria and rate of sampling faeedtesting (where applicable)
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i information systems used in decisiomaking and recording data/information
(such aBICON, ICS am&lMS)

1  work instructions and standard operating procedures relevant to inspection
procedues

internal communication
performance of thirdparty QAPs for storage of imported prodact
record check and sampling for (non)compliance

areas ofpossible improvement taurrentimport requirements, procedures,
operations or documerstto mitigate biosecuty risk(s)

= =4 4 A

The audit team

Auditors Naveen Bhatia ar@@reg Healwssisted the [IGB this audit.

33



Effectiveness of biosecurity controls for impation oftomato and carrot seeds IIGB

3.1

3.2

Pre-border controls

Large internationaseedcompaniesften have breeding and multiplication programmes
in severalcountries, andsellthese seeds tgrowersin many more countriegFigure2).
The international movement of seeds may involve small quantities for breeding and
selection or largecommercialquantities (after multiplication{IPPC 2009)

National plant protection organis@ans (NPPO}facesignificant technicathallenges
associated with the international movement of seeds. For example, seeds produced in one
country and exported to a second country for processing, testing and packing may then be
re-exported to numerous otér destinations over an extended periodhenthe seedsare
produced the destination country and its import requirements may not be known,
especially iteveralyearspassbetween production and export to the final destination.
Breeding, selection and eltation of seeds is conducted internationally to develop new
varieties that are adapted to a range of environments and conditions. As a result, seeds
moved internationally may be subject to various phytosanitary issues, including:
1 movement of seeds into ahout of many countries, for which phytosanitary

import requirements and diagnostic and inspection methodologies,vary

1 inconsisteniphytosanitary measureand measures that cannot be fulfilled
retrospectivelysuch adield inspectiongIPPC 2009)

Interna tional regulation of seedmovements

3.3

3.4

International standards relating to trade of plabased commodities are developed and

promulgatedby the International Plant Protection Convention (IPRG&andard for seeds

for sowing does not exist. Howevéhe IPRChas now prepared a draftternational

Standard for Phytosanitary Measures (ISPM) for international movement of SEesls.

draft standardincludes:

1 guidance to assist NPPOs identify, assess and manage the pest risk associated
with the international movenent of seeds

1 guidance on

o criteria for the harmonization of phytosanitary import requirements to
facilitate the international movement of seeds

o criteria for the harmorsation of procedures for r@&xport of seeds
0 inspection and testing of seeds

i control ofseeds for laboratory testing or destructive analysis, and seeds for
planting under restrictive conditions. This standard does not apply to grain.

The final version of this standard is likely to describe phytosanitary measures for reducing
risks associatedith the international movement of seedsicluding phytosanitary

measures that may be applied:

before planting

throughout growth

at seed harvest

post-harvest

during seed processing

on arrival in the country of import.

= =4 4 A4 A -2
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Figure2 Tomato seed breeding, production and marketimgexample ofan international production pathway

Legend

1. Breeding parental linegthe Netherlandg

2. Production of basic seed

3. Production multiplication of hybrid seed(Thailand

4. Quality controls¢ processingtreatment and packaging of seefihe Netherland$
5. Final sale and us@Australia)
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3.5 Although the standardis expected taecognise the importance of applying equivalent
phytosanitary measures as an option to meet imp@quirements, NPPOs may establish

specific requirements for the importation of small seed lots.

3.6 Itishopedthat thisstandard wll be agreednternationallyby membercountries,for

adoption by thelPPCwithin a reasonable timeframdustralia should vide its active

support for this initiative.

Approved arrangement

3.7 Thedepartment has approved testing system for tomato seed lines fr@an
international companyfollowingan investigation and assessmagita proposal for
developing conditions for anpproved source.

3.8 After assessing the proposal, the department issued a permit for the 2013 season to

import breeding lines of tomato see&ubsequently,ite department has issued
successive permits and developed import conditions for tomato seed lineo¥ang.

3.9 Thedepartment hasassessedi K A & O produlttigh&y@tdém and determined it is

equivalent to the biosecurity outcomes achieved by the standard import conditions for

tomato seed

Offshore seedhealth testing

3.10 Offshorelaboratories must meet theollowing minimum requirements for acceptance by

the department:
For carrot seed

1 polymerase chain reaction (PGR}est for the presence of bacteriu@andidatus

Liberibacter solanacearurtesting must be performed on a sample of @00
seeds

For tomato sed

1 enzymelinked immunosorbent assay (ELISA) or PCR to test for the presence of

pepino mosaic virus. Testing must be performed on a samplé®00Zeeds
drawn from the lotand divided and tested as stamples of no more than 250
seedsfor ELISA and 400exds for PCR

1 PCR to test for columnea latent viroid, pepper chat fruit viroid, potato spindle
tuber viroid, tomato apical stunt viroid, tomato chlorotic dwarf viroid and tomato

planta macho viroid. Testing must be performed on a sample @0B0seeds
drawnfrom the lotand divided and tested as stamples of no more than 400
seeds

3.11 The departmenticceptsoffshoreseed testindgor:
1 seedpurity (contaminantsj this includes testing for presence @fiarantine risk
materials such asoil, live insects, plant nberial for examplefruit pulp, leaf or
stem materialjand contamination withrestricted or prohibited seeds

1 seed health (pathogens)this includedaboratorytestingof representative
samples from consignments destined for Australian mafé&eall knownand

significantpathogenghat could be transmitted througlomato and carrot seed.

3.12 Approvedoffshore seegurity testing laboratorieare listed atAppendixC
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Approved offshore treatment

3.13 Biosecurity risks associated witandidatud.iberibactersolanaceaum can be mitigated
by treating carrot seeds with heals an alternative to PCR testing, thepartment
requirestreatment of carrot seedsat a minimum temperature of 50 °C for at least
20 minutes Heat treatment may includdry heat, moist heat or hot ater treatment.
The temperature must be maintained throughout the treatment cycle.

Approved offshore seed certifying agency

3.14 To allow expeditiousexport of tomato and carrot seeds Australiaby seedcompanies
based in the Netherlandshe departmentand Naktuinbouwhavejointly developeda
protocol Petection of other seeds and inert matter in seeds for export to Austalia
Under tis protoco] Dutch seed companiassean agreedprotocol to test seed lots that
are then certified by Naktuinbouw faxport, without the requirement for routine ISTA
sampling and purity analysis in Australia.

Endorsement by government official

3.15 The department only accepts offshore laboratory test results and/or treatments \itieen
results areendorsed as an additional declaration an official government phytosanitary
certificate issued by the exporting country

3.16 It is important that theseedlot number can be linked to the phytosanitary certificate and
test report(s). Ithe lot number cannot be linketb the phytosanitary cerficate, the
department requireghe consignmento be tested onshore.

Good seed and plant practices

3.17 Thegood seed and plant practis€GSPPis a fully-integrated production system
developed byargeseed companigespecifically to manage the risks posedQiavibacter
michiganensispp.michiganensigCmm) in tomateseedand rootstock for protected
crops This industry initiative involves strict adherence to agrethdards and protoco)s
with independent audits.

3.18 Implementation of theGSPRIoes not reduc&&mmirisk to zergbut aims tominimise Cmm
riskalong the prauctionchain. The success thie GSPRystemdepends on thective
involvement of all partners in the chain, from seed produoeplant growers While
specifically targeted at Cmm, the GSPRagement principleand production practices
can be effectively appliefibr managing several other plant pathogens in a range of
vegetablecrops
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4  Border controls

Tariff codes for seeds

4.1 Goods imported into Australia require classification under@ustomsrariff Act 1995
which is administered bthe Departmentof Immigrationand Border Protection
(Customs)Australia broadly identifies tomato and carrot seeds through tariff code
(harmonised system): 1209.9Vegetable seeds. However, some countries havenéur
sub-classified this tariff code to 1209.91.60 (for tomato seed for sowing) and 1209.91.90
(for carrot seed for sowing).

Lodgement of consignments

4.2 The department uses two interlinked electronic information management systems for
clearingimported vegeable seedst the border:

1  thelIntegrated Cargo SystetC3t managed by the Departmeif Immigration
and Border Protection

1  the Agriculturelmport Management System (AlMSinanaged by the
Department of Agricultureand Water Resources

4.3 Imported tomato and caot seed consignments are declaredie ICSunder relevant
tariff codes, andCS automatically refers import consignments of biosecurity concern to
AIMS. Some of these referrals are based on tariff codes targeted by profiles set by the
department. The dpartment uses AIMS to profile, target and record movement of
imported consignments as part of arrival clearance procedures.

4.4 A memorandum of understanding between the department &wstomsestablishes and
supports the collaborative working relationshipdadefines the respective border
protection and biosecurity responsibilities of each party.

4.5 Biosecurity officers at the first port of arrival clear imported consignments in their region.

Packaging requirements

4.6 For all imports,vegetableseeds must be packagd in clean, new bagmd labelled with
the full botanical name. The department does not require seed to be commercially
packaged and labelledthe labelmaybe handwritten.

4.7 Where the bag markings and documentation do not iderdifiyl segregat@arts ofa
c2yaAidyyYSyld Ayi2 RAFFSNByld ftAaySaz SIFOK aLISC
may also be provided on packaging which also can be cross referenced.

4.8 If thelot number is unable to be linked to verifiye botanical name or there is no lot
numberor botanical labellingthe biosecurity officer places the consignment on hold and
seeks relevant documentation from the importer. If proper documentation cannot be

provided, the department advises the importer t@-export the whole consignmenor it
isdestroyed withthe A Y LJ2 NI SNRA& O2y aSyido
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Entry management

4.9 Importedcommerciatomato and carrot seedonsignments are processed by the
R S LJ NI AsSysingntiServices Grojgme of fournational servicestreamsestablished
on 1 July 2015 undé¢he departmentQa y S¢ y I ( A 2 y) StepsRrStie erdns NE & &
management ofmported vegetable seedonsignmentsare:
1) Beforeor soon after arrivabf a seed consignmeiihe importer/agent (customs
broker) creates a declaration in the ICS, which is used by Custuihtise
department. ThelCS allocates the cargo a unique alphanumeric entry number
that the department uses to electronically manage the consignment at the
border.

2) Full import declarations (goods valued at more th$1000X In the ICS, the
importer/agentdeclares which tariff the product is being imported under. This
allows the department to profile imported seed consignments under the
Quarantine Act 1908The ICS forwards the import information to AlMB8abing
the department to track, hold and managestishipment for quarantine purposes.
Tomato and carrot seed can also be cleared viaasséssed clearance (SAC). SAC
only requires a description and value of the goods. SAC declarations are then
screened manually to identify goods descriptipsisch as seds that require
upgrading to a formal entry.

3) The importer/agentasks the department for a biosecurity assessment/clearance
and submits documents throughe CargoOnline LodgemenSystem (COLS), by
email or inperson at the regional office front desk

4) QyaAradaSyid ¢AdKMibirkus ddR@nelitaNdand Snbart@etlaration
requiremens policy(Department of Agriculture and Water Resources ) Hnd
Entry processing work instructioyen officer at the Assessment Services Group
assesssall documents and certificates accompanying imported goods, afeck
import permit validity and enditions for imported seed for sowing to ensure
compliance with import requirements his requires the asseswg officer to:

1 Gonfirmthe import permit(s) presented is current and valighcluding
importer, exporterand courtry details)

1 Validatethe phytosanitarycertificate presented against conditis on the
Biosecurity Import Conditions syste®ICON import permit andthe
R S LJ- NJIi Mir8nyluin Dbdumentary andmport DeclarationRequirements
Policy.

1 Ensurethe phytosanitary certificate has statemeras per BICON conditien
(onshore testing is an option if statemerdge not evident)

1 Gonfirm all lot numbers and weights of seeds

1 Confirm ISTA/Mktuinbouw Authorised Laboratory M) certificatesare valid
(includingcountry of originof seed andcontaminantsnot exceeding
acceptableolerance levels

1 Ensure all imported seebbts weighing more than 10 kilograms are covered
by valid ISTA certificates (onshore testing is an option if ISTHczges are
not presentedor are invalid).

1 Reviewlaboratory test reports againsBICONImport permitrequirements
(including laloratory name, dates of testand pathogens targetel
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i For tomato seed check thatoffshore testingvascompletedfor columnea
latent viroid,pepper chat fruit viroidpotato spindle tuoer viroid,tomato
apical stunt viroidtomato chlorotic dwarf viroidtomato planta macho viroid
and pepino mosaic virus

1 For carrot seed check thatoffshore testingor heattreatment was
completed forCandidatud.iberibacter solanacearum

1 Ensure thatif offshore testing for identified pathogerier tomato and carrot
was not performed, the seesbmples aresent foronshore testing and
treatment (carrot only. The consignment remains in quarantine unless test
results are negative and the department hasuied an AIMS directive to
release the consignment.

1 If a deficiency is noted in theccompanyinglocumens, the officer geks
additionalinformation or clarification from the importer/agent.

1 ICS and AIMS are linked, so the department can use the uniqouerarmber
allocated to manage the consignment through the bordiearanceprocess.
After document assessmenti¢ assedngofficer issues @aAIMS directie
advising thamporter/agentabout the next actin (for example seek
additional documents or adse them abouphysical inspectiorthe
department will undertakewithin stipulated timeframes,in relation to that
consignment.

4.10 After assessing the accompanying docun®tiie assesagofficer enters directionsn
AlIMSfor a biosecurityofficer to follov for eachconsignment ab QuarantineApproved
Premises (QAP)nlIsome cases, the Y LJ2 NI S NIXisfalsddNBY A 4 S a

Verification inspection and b order clearance

4.11 Allimported,commercial tomato and carrot seed consignments require inspection.
Inspection equirements differ foismall retail packets, pelleted seeds, small
bags/containers (less than 10 kilograms), bagsontainers weighing between 10 and
100 kilograms and bultonsignmentgmore than 100 kilograms per lot).

4.12 Service Delivery Divisiataffin Operations Integratiomssign consignments to qualified
biosecurity officergor inspection

4.13 Thetrainedbiosecurity officesinspectthe imported seed consignments AR
(Figure3d)

4.14 Biosecurity officers follow these steps
1) Ingpect thelanded cargo (such as packets or boxes) externally to ensure integrity
of containers and freedom frormolil, live insectsr plant material for example,
fruit pulp, leaf or stem material)

2) Assess accompanying documents for currency and completene

3) Inspect seed consignmenisingl KS RSLIF NI YSy(SQeedf | §Sad
sampling and inspection work instructipior the presence of:
1 live insects or snails
i disease symptoms

9 contamination (prohibited or restricted seeds, soil particsi animal and
plant material).
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4)  when required drawssampledrom importedseed lots for onshore ISB&ed
purity and/or pathogen testingFigure4).

5) assesses seed purity analysis report and/or pathogen assay report

6) If, during document proceste report states presence of soil or quarantine risk
material beyond permitted tolerance level, the biosecurity officer issues AIMS
directive to send the whole consignment for cleanidgstruction or export.|f
seed assay report is positive (confirme gpresence of a pathogen), the whole
consignment must be eithatestroyed or exported.

7) uJRIGSa 'La{ o6& SyiSNay3a GSEG AN WwY20SYS)

consignment may be releasetlthis point.

4.15 At various points in the entry management proseand until the consignment is released,
AIMS is updated to reflect any directions imposed and decisions taken as a result of the
biosecurity assessment or inspection proc@sgureb).

Certifications and declarations

4.16 The deparY S y uefifigation andnspection system for imported commercial seeds
requiresphysicaleconciliation of each consignmewith the following documents
(as applicable)

1 import permit

packing declaration

bill of lading (or air wayhbill)

commercial invoice

phytosanitary certificate

ISTA seed analysis certificate

offshore laboratory testing report

1 Naktuinbouw Accredited Laboratory (NAL) quality certificate.

= =4 4 4 A 2

4.17 In addition, where necessary, the department requires the following documents:
1 container cleanlinessectificate
1  wood packaging treatment certificate (if not ISREI compliant).

Quarantine approved premises
For storage and physical verification

4.18 Thedepartmenthas specific requirements for QAPs that are used for storage and
inspection of imported vegetablseedO2 y aA Ay YSy Gad ¢KS WOy i NR
the AustraliarBiosecurityimport Conditionssystem(BIC®) listsQAPChss 1.1, 1.8r 2.2
the importedconsignments must be transported on landingfor verification inspection

4.19 Clasdl.1, 1.3 or 2.2QAPs can be used for correetigrtified Full Container Load (FCL)
containers for a full unpack and verification inspection. However, only Class 1.1 QAP is
used for FCL consignmentshiéy are incorrectly certified.
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Figure3 Biosecurity officer inspects imported seed consignment at quarantine approved
premises, Australia, 2015
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Figure4 Biosecurity officer samples imported vegetable seed consignment, Australia, 2015
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Figure5 Biosecurity officer records inspection results for imported vegetable seed
consignment, Australia, 2015
| Lkl
.
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420LYy &a2YS OFaSaz (GKS AYL}R2NISNIGAPsZMNI 6 NP { SN &
R S LJ- NJi AuinSéngicas GrouService Deliverivision) approves ad audits all
QAPs, as requireth) ensuretheir ongoing compliance.

For onshore treatment

4.21 Where imported carrot seeds were not treated offshore, the departmaidwsheat
treatment (dry heat, moist heat or hot water treatment) a Class 4.1 QAPhs ersures
that the appropriate treatments effectivelycarried outat the required temperatureand
durationand is supervised bybiosecurityofficer.

Seed mntamina nts and tolerance

422 ¢ KS RS LI shE 0&afinends and tolerance tab@sS 6 LI 3S Zédk G4 Sa (K
consignmentsmported into Australia for all end uses must megtndardsor seed
contaminants and toleranc&s
1 Imported £edmustbe free of soil. Seed contaminated with soil discernible to

the naked eye mustither be cleaned, reexported or destroyedThe department
has adopted a 0.1 per censtandard maximum toleranc®r soil as contaminant.

1  The number of contaminant seeds in okilbgram of imported seed must not
exceed the proscribed maximum for that species.

Prohibited seed

4.23 For prohibited seed species in imported consignments, the departmentihedarance.
A prohibited seeds:

1 any species exceeding the toleree levels forestricted seeds
1 any species listed on BIGKAs prohibited

§  any species notlistedonBICANNJ { OKSRdzf S p 6 Wt SN¥YAUGGSR {
Quarantine Proclamation 1998

1 any seed that canndbe identified to species level.

4.24 Until the type of contaminant is dermined and directions for treatment are provided,
contaminated consignmentare held securelyand segregated They remairseakd until
clearedfor release from quarantine.

Seed testing for contaminants

ISTA Orangecertificate

4.25 The Orange ISTA Internatidr&eed Lot Certificate, is a certificat of seed tesing that
providethe specific seed quality test results of a representative sample of a seed lot, for
germination, analytical purity, inert matter, other crop seeds and moisture. The Orange
certificateis only issued bthoselaboratories accredited by ISTA. Because most countries
have accepted the reliability and accuracy of this certificate, it has become an important
tool in assistingnternational trade and movemesbf seed. The certificate covers
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sampling and testingrocedureswhich have been carried out under the authority of the
member laboratory in respect ofrEominatedseed lot.

ISTAseedsampling criteria

4.26 ISTA sampling is required to demonstrate that the imported seed consignment is free of
soil and other quarantine risk materjahcluding weed seesl The departmentequires
that ISTA sampling and testing is carried out on seed consignments or lots that meet the
following criteria:

1 all seed consignments containing seeds less them8in diameter with a weight
greater than 1kilograms An exception to this rulas consignments accompanied
by a departmentapprovedseed analysiscertificate

1 consignments less than I@logramsand/or seed size more thanr8illimetresif
seedof other speciesnd/or soil is found upon inspection

1 consignments in which thBICON case amport permit specifies ISTA sampling
and/or testing is required.

4.27 Allimported seed consignments must be inspected for quarantine risk material, whether
ISTA sampling is required oot.

ISTA sampling and analysis

4.28 The department recognises the International Rules for Seed Testing developed by ISTA as
the benchmarkfor sampling and testingf seeds. The department samples all imported
tomato and carrot seed according to these rules directsseed samples to an ISTA
accredited laboratory for independent analysis.

4.29 Australia has five laboratories approved by ISTA for testing seed samples for purity.
Individuallinesor lots of imported seed (less 8 mm size) with a combined weight dver 1
kilograms are sampled labiosecurityofficer in accordance with ISTA procedures. These
samples are submitted to one of the fiapprovedlaboratories for analysis. Seed
consignment®f less than 10 kilograms are only referred to an ISTA laboratognialysis
if contaminants are detected during the @irival inspection. Consignments are only
released if the results me¢he R S LJ- NIi Y Sy i Q dregatdBrigvazad sy &g/ 9bikt
contamination.

430 ¢ KS RSLI NIYSyidQa NBI dzi NB Y Rrnyeicial Beedlbtsion afrivil A y 3
isbased onconcernsaboutoverseas sampling, seed lot security psampling and
gl NBySaa | yR dzy RSNA (I y Rregarding®eed skedzand il f A | Q&
contamination. Most international seed analyses are perfedto commercial (seed
purity/quality) certification requirements (for exampl®range ISTA International Seed Lot
Certificatg, and do notalwaysidentify contaminant seeds to species levektatethe
percentage otontaminant soil. The department puldhes tolerances for weed sesih
imported tomato and carroseed.

4.31 To address concerraboutseed lot security/integrity possamplingthe department
requires thateachconsignmenbe accompanied by a declaration from the seed merchant
responsible for siring/exporting the seed stating:

Post samplingall care has been taken to maintain the security of the following seed
lot(s): List the botanical name of the seed and the marks of the lot.
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Approved onshore laboratories

4.32 The department does not approve IS&écredited laboratoriedut they must be a Class
5.2 QAP fotest resultsfrom those laboratorie$o be acceptedLaboratoriescan choose
to become accredited if they meet the laboratory accreditation requirements set by ISTA.
Laboratories are accreditddr one year, and participate jproficiencytesting as required
by ISTAA list ofSTAapproved laboratories in Australiaas AppendixD.

Approved onshore laboratories for testing seed health

4.33 Seedconsignments that are not tested offshore before shghor do not meet
mandatoryrequirementsfor importation (for example, incomplete documentation) are
required to be tested onshore at one of the laboratories that test imported tomato and
carrot seeds:

i Plant Health Diagnostic Service
Department of Primar Industries New South Wales
i Crop Health Services
VictorianDepartment of Envonment and Primary Industries

4.34 These laboratoriescan testseedfor the presence opepino mosaic virugolumnea latent
viroid, pepper chat fruit viroidpotato spindle tuber vibid, tomato apical stunt viroid,
tomato chlorotic dwarf viroid antbmato planta macho viroid on tomato seedsd
Candidatud.iberibacter s@nacearum on carrot seeds.

4.35 The importer is responsible for all fees associated wébdtesting.

Destruction of c ontaminated seed

4.36 All seed lots that test positive faguarantinable virus and/oviroids and any material that
has been ircontactwith these must beexported ordestroyed The department has
approvedthe followingalternative methoddor destruction ofcontaminated seed lots:

1 autoclaving at a gauge pressure of 105 kPa (1pqusi21°Cfor 30 minutes
1 high temperature incineration

1 irradiation at 25kGray 6r 2.5 Mrad)

i any other treatment approved by thdepartment.

Administrative arrangements

4.37 In Australa, the importation ofvegetableseeds is jointly managed by three divisions in
the department(Figure6):

1 Biosecurity Plant
1  Service Delivery Operations
1 Compliance.

4.38 The Plant Import Operations Bran(Biosecurity PlanDivision)manages the risk of exotic
pests and diseases being introduced into Australia. It does this by regulating importation
of seed.lts activities and responsibilities include:
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assessing import permit applications, considering relevant risk advice and issuing
import permits for seed; these activities help ensure that import conditions
adequately address biosecurity risks

providing technical advice on importing seed to relevant biosecurity officers,
importers and the general public to ensure consistent inspectiwh @dearance
and compliance with relevant biosecurity legislation

developing and maintaining import conditions and protocols for seeds on BICON

participating in border assessments and appraisals designed to maintain the
ongoing integrity of the biosecurityontinuum Eigurel).

4.39 The Plant Biosecurity Bran@BiosecurityPlantDivision)assesses biosecurity risks and
develops policies for import of seedhe branch proposes measures to the Plant Import
Operations Branch for managip@ytosanitary risks associated witinportation of seeds
of approvedplant species from specific courgsof origin.

4.40 On 1 July 2015, the department introduced a new structdesignedo be more client
focused in the way it delivers its services. Unités new arrangement, the department
introduced the following service streams nationally:

T

Assessment Services Graupfficers from Document Services Group assess the
validity and compliance of accompanying documents with Australian import
requirements, andssue AIMS directions to inspectors

Inspection Services Grougbiosecurityofficers fromthis goup undertake
verification,inspection and clearance of imped seed consignmentss per
directions providedn AIMS by assessing officers

Audit Services Grgu audits Quarantine Approved Premises (QAPS) where
imported seed is stored before inspection and final release in accordance with
import conditions

Veterinary, Export Meat and Scientific Services Grosfaff at the Scientific
Services Group provides idéiitation services and treatment options for foreign
pests and diseases in imported consignmesftseeds.
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Figure6 Department of Agriculture and Water Resources national and regional responsibilities
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4.41 In addition to the three national service streams, the Service Delivery Division also has an
WSy 6f A ynamed@pat&iony IftegrationThisstream includes Client Contact
Management whichprovides services such as bookings for inspection of ineplagbods
(by biosecurityofficers fromthe Inspection Services Group) aallocates appropriate
officers to inspectmported seedconsignments

4.42 The Compliance Arrangements Branch (Compliance Division) manages compliance,
through auditing, of QAPs where imied seed consignments are stored before release
from quarantine.

4.43 The oles, responsibilities and relationshipbli KS RS LI NI YSYy i Qa @I N 2 dz
and branches, and sections) and the responsibilities of the regional offices are shown in
Figure6.

Work instructions and guidelines

4.44 The department has work instructions and guidelines to efisecurityofficers with
verification inspection, treatment (when required) and clearanceafsignment
containing vegetable seedsr sowing:

Minimum documentary and import declaration requirements policy
Assessing ecdamination in seed consignmenigork instruction

Seed sampling and inspectiamrk instruction
Seed inspection and samplingtional job card
Introduction to phytosanitary certificateguideline

= =4 4 A4 A
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5 Post-border controls

5.1 As a major producer and exporter ofipts and plant products, Australia places a priority
on plant biosecurityThe department iseveloping a posborder biosecurity system
whereby government and industry share responsibility for implementing a range of
biosecurity measures. ©newnationd plant biosecurity systerwill be essentiako the
GAFOATAGE YR adadlrAylroAtAde 2F 1 dzZa0ONIfAIFQ

5.2 The effective management of pebbrder plant biosecurity relies on a partnership
between federal and state governmex plant industries (including seed companies),
producers and Plant Health Australia (PHA). Constructive collaboration between all parties
IS necessary to maintain and deliver effective outcomes across the various facets of the
National Plant Biosecuritgtrategy PHA 2013

1  Surveillance and monitoring

Stakeholder education and awareness

Emergency preparedness and response arrangements
Training and simulation exercises

Domestic quarantine

Endemic pest and disease management

Research and developmeriireeding for disease resistance

= =4 4 4 4 -2

Surveillance and monitoring

5.3 Plant biosecurity surveillance is an essential component of the Australian biosecurity
system. Surveillance and monitoring involves activities designed to:

1 reveal the presence of pests (for early deten)
1 demonstrate the absence from pests (for market access)

1 determine the distribution of pests (in response to an incursion or for ongoing
management)

1  identify high risk pathways and areas for pests (to focus surveillance efforts)

1  the collection, collabn, analysis, interpretation and timely dissemination of
information on plant pests and the hosts that they affect.

5.4 Surveillance may be general, where information on pests is gathered from many sources,
or it may take the form of specific surveys to obtaiformation for specific sites over a
defined period. Specific surveys may involve detection, delimiting or monitoring surveys
(FAO 199Y.

Stakeholder e ducation and awareness

5.5 In most cases, the first signs of an exotic pest incursion will be detectedioyar. This
highlights the importance of maintaining a high level of education and awareness amongst
all sectors of industry, also emphasising the critical need to promptly report such findings.
Biosecurityneasuresare designed to protect crops from gesdiseases and weeddigh
standardsof farm hygiene are needed to prevent the introduction, spread and impact of
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serious plant pests, diseases and weddsreduce the risk of spreading harmful pests and
diseases on a farm, the farm operator should:

1 useclean seed

1 control movemens of machinery and visitors on the farm
1 control related weeds

1 recordanyknown affected areas.

5.6 Early detection, prompt reporting and implementation of wglihnned emergency
response measures will increase the likelihood of easful eradication of an exotic plant
pest. Suchmeasures will improve the opportunity for an industry to retain market access
in the event of a pest or disease outbréak YR NBAY F2 NOS ! dzA G NF £ A | ¢
biosecurity status

Emergency preparedness an d response arrangements

5.7 Effectively managing plant disease and pest incursions is a challenging task. Since 1995,
hundreds of exotic pest incursion or barrier incidents have been recorded in Australia. Of
these, over 20 have been of sufficient concern @rsant a nationallycoordinated and
funded response with combined expenditure exceedigg@0 million Others have been
managed individually by state or territory governments and/or the affected industries
(Pheloung2005).

5.8 Effective planning for plant pestcursions in Australia Isased on:
1 monitoring and surveillance to provide early warning of the arrival of new pests
1 diagnostics tools and expertise to clearly identify the pest
1 information systems that define the pest status of the country
1

reporting arangements to ensure knowledge of néweursions is acted on
quickly Pheloung 208).

5.9 Contingency planning can be targeted for certain key pests that are clearly a threat and for
which an entry pathway can ldearlyidentified. A generic response framewaskalso
essential to identify, assess and react to incursions as they occur. In Australia, the
AustralianGovernment is responsible for managing risks at the national border \thele
seven states and territories work individually or together to deal st problems
within the country. Thelepartmenthas a key role in coordinating the responsetoew
pest incursion.

Industry biosecurity plans

5.10 Industrybiosecurityplans (IBPs) set out an agreed range of biosecurity activities to
mitigate risks from extic plant pests to particular industries. Six areas are covered by
biosecurity planning. Agreed actions may include promotingaom biosecurity,
developing diagnostic protocols and contingency plans for particular pests, raising
awareness of specific pesand appointing biosecurity officers.

5.11 Various isk mitigation activitiegre considered during developmewf an IBP:

1 biosecurity managemenmt biosecurity officers implement and coordinate
biosecurity activities for the industrpiosecurity reference grqas
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1 on-farm biosecurity practicasfarm biosecurity manual developmennclusion of
biosecurity in industry best management

1 practices and/or quality assurance schemgwomotion of biosecurity signage, farm
hygiene and surveillance; development of modulestésting orfarm biosecurity

1 surveillanca collection of surveillance data intonational database; increased
general surveillance; implementation of surveillance for high priority pests (for
market access and/or early detection)

1 pest-specific document deslopment for high priority pests contingency plans or
business continuity plans; fact sheets and posters; pest risk reviews; diagnostic
protocol

1 awareness activities biosecurity awareness campaign; promotion of biosecurity
practices to growers; developmenf extension material

1  training of industry personnel in thapplication of the Emergendjlant Pest
Response DeedPPRandAustralian Emergency Plant Pest Response Plan
(PLANTPLANon-farm training programmes for best practice biosecurity.

5.12 The peakegetableindustry body, AUSVEG, is a member of PHA and has endorsed the
VegetabldBP this plan includes the carrot industthUSVEG 2011Jhe 1IGB understands
that an IBPfor the tomato industryis almost finalised. However, apart from some
individual gowers, neither thefield croppingnor fresh protected croppingectors were
involved in the preparation of the plafor such a plan to be fully effective, it is important
to have widespread industry participation and ownership.

Emergency Plant Pest Respmse Deed(EPPRD)

5.13 Plant Health Australia is custodian of the Emergency Plant Pest Respons¢gcBE&D
and is responsible for coordinating amendmentsl gmeparation of ancillary documents
This is degallybinding agreement between Plant Health Australia, the Australian
Government, all state and territory governments amdst national plant industry bodies.
AUSVEG, representing carrot growers, is masay to the Deed.

5.14 The EPPRD covers the management and funding of responses to emergency plant pest
incidents, including the potential for owner reimbursement costs for growers. It also
F2NXIf A&aSa G KdleihdedisionmakingRdziel tidv Soatiibution
towards the costs related to approved responses.

5.15 A major benefiof the EPPRD is allow amore timely, effective and efficient response to
plant pest incursions. It alsencourages early reporting of any suspicious signs of exotic
pests, andminimisesuncertainty over management and funding arrangementsa
response

PLANTPLAN
5.16 PLANTPLAN the agreed technical response plan used for emergency plant pest
incidents. Itprovidesnationally-consistent guidelines for response proceduresler the

EPPRD, outlining the phases of an incursion, as well as the key roles and responsibilities of
industry and government during each phase. It incorporates best practice in emergency
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plant pest responses, and is updated regularly to incorporate néwration or address
gaps identified in emergency plant pest incident reviews.

5.17 PLANTPLAN isaheduleto the EPPRD and is endorsed by all signattoiése Deed To
help organisations and individuals involved in responding to emergency incursions, PHA
has produced a range of supporting documents, including Technical guidelines for
development of pesspecific response plans. These guidelines are designed to assist the
development of contingency plans, or to develop technical strategies in the event of an
incursion. They provide guidelines to assist scientists and regulators develop response
strategies for emergency plant pests and provide technical advice during an incursion.

5.18 The guidelines are based on the four phases of an incursion response in PLNTPLA
investigation, alert, operational and stafstbwn. It focuses on the responsibilities of
experts indevelopingncursion response strategies and provides a guide for developing
response strategies aligned to the biology, epidemiology and control efelift kinds of
pests.

Training and simulation exercises

5.19 To support members in their biosecurity preparedness, Plant Health Australia delivers the
National Emergency Plant Pest Training Program to industry and government
representativesgrowers and otheribsecurity stakeholders. The training program
includes simulation exercises, fateface and online modules

5.20 Practical training foindustry and governmennembersusingsimulation exercisgss an
important component of the National EPP Training ProgrEinese exercises support the
other forms of training deliveredndtest specific aspects of membélsosecurity
emergency preparedness. Together with discussion exercise activities that are included in
the faceto-face training, PHA also works with members to delivery larger scale
functional exercises

Domestic quarantine and endemic pest management

5.21 There is an enormous range of pests, diseases and weeds which can affect plant industries
in Australia. Some are already present in Australia and may iifined to small areas of
the country, while othershave not yet been detecteddnce presenin Australiathey can
spread from oneegionto another through the movement of fruit, vegetables, plants,
flowers, plant products and soil.

522! dza G NI f A |afu@l géograpkic bargeks hate allowed the regional distribution and
isolation of specific plant pestState and territory agencies impose and regulate domestic
guarantine restrictions to protect regional plabased industries and the environment

5.23 Good biosecurity practice is beneficial for tlimgoingmanagemenbof endemic pests and
weeds as well as for surveillance and early detection of exotic pEsidemic pests cause
ongoing hardships for growerManagement of these pests requirestaategic,
consistent, scientific and riskased approach
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Research and development: breeding for disease resistance

5.24 Researcleffortsin plant lreedingfor disease resistance are requirbdcause pathogen
populations are undecontinuousselection pressur¢hat can resilt in increased virulence
or appearance ohew pathogensEvolving cultivation practices and changing climate can
reducediseaseesistance of host speciesBreedingfor disease resistanagsuallyincludes:

1 Identification of plants that may be less de&il@in other ways, but which carry a
useful disease resistance trait, including wild strains that often express enhanced
resistance.

1 Crossing of a desirable but diseamesceptible variety to another variety that is a
source of resistance.

1 Growth of breedng candidates in a diseasenducive setting, including pathogen
inoculation. Attention must be paid to the specific pathogen isolates, to address
variability within a single pathogen species.

1 Selection of diseasmesistant individuals that retain other de@able traits such as
yield, quality and including other disease resistance traits.
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6

International seed movements
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6.1

6.2

6.3

6.4

Australia relies heavily on imported hybrid seeds for a range of vegetable, anojusling
tomatoesand carrots. The popularity of hybrids is due to their vigour, uniformity, disease
resistance, stress tolerance and desirable horticultural traits including early fruiting, longer
shelf life and consistent yield. Hybrid vegetable seed production can lkediinto hand
pollinated and geneontrol pollinated. The genreontrol system uses genetic

manipulation of a plant to induce sdticompatibility (male sterility), antequires cutting

edge facilities and skilled techniciaasd is therefore very expensyv

In theabsenceof genecontrol system, a tedious manual emasculation and pollination
system is used to produce hybrid seed, in countries such as Théiapuae7). This
method involves manual emasculation of the anthers (plolen-producing male organ)
(Figure8) followed by hand pollinatiorfFigure9) with the pollen of the male parent and
then preventing the other pollen from contaminating the hapdllinated flowers. This
method is very labouimtensive and requires a team of skilful growers with patience,
commitment and willingness to follow instructions accurately.

The major international seed companies contract out vegetable seed production
(including tomato and carradeed) inone or more ofaround25 countries, includinggypt
Ethiopig Guatemala, Italy, Moroccd,hailandand Vietham Thailand is one of the major
centres for tomato seed productiolitis also one of the major centres for seed production
of other vegeable species such as eggplant, pepper, watermelon, melon, sweetcorn and
cucumber.

In order to better understand the global seed production pathways, the 1IGB visited
Thailand and the Netherlands, as examples of countries with significant involvement in
vegetable (tomato) seed production.
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Figure7 Tomato crop in

open field, Thailand

>
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Figure8 Emasculation of a tomato flower in open field, Thailand

Figure9 Manual pollination of an emasculated tomato flower in open field, Thailand
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Phytosanitary regulation in Thailand

Biosecurity risk management

6.5 The Thai Government, with cooperation of industry, has been making determined efforts
to establish Thailand as the major regional ceritnevegetable seed production. A range

of phytosanitary and traceability measures have been implemented, to ensure that clean
seed is imported for multiplication, and higjuality seed is exporte¢Figue 10).

6.6

As part of qualityand biosecurity control system, during each production cycle, various
entities inspect the field. These include:

T

field supervisors (employees of the contracting compamlyd regularly inspect
fields to:

0 ensure crop production practices are carried out bgvgersandworkers as
per ther contract

o ensureworkers perform critical tasks efficiently, particularly emasculation
and hand pollination, and provide training when required

0 maintainsanitation(Figurell) andweed control

o record pest and disease incidentbe use of chemicals to control pests,
diseases and weeds, fruit yield data etc.

During crop productionfield supervisors address all phytosanitary issues and
mayseek advice froncompanymanagementfor direction and immedhte
action. In the event of a pest or disease incursion, field supervisors take the
following actions:

o0 inthe case of a viral disease, the affected plants are removed

o for bacterial diseases, plant samples are sent to a laboratory for identification
and affected plants are removed
o adveethe grower to control vectors and disease by the use pesticides.
guarantine inspectors (employees of Thailand Department of Agriculture) or
specialisiplant pathologists (for example, Khon Kaen Universtityf retainedby
the Department of Agriculture), to ensure seed csospmain free of seedborne
pathogens They also collect plant tissue samples from healthy and diseased
plants for laboratory testing and provide advioe pest and disease control,
when required
plant pathologist (employee of the parent company) who also visits fields to
ensure

0 pest and disease incidents (if any) are managed as early as possible

0 production practices meet agreed protocols and requirements.

For quality control, the plant pathologist alsollects leaf tissue samples from
KSIfGKeé 6FryR RAaASIFaSRUO LIXIyda FyR aSyRa
for testing. Pathologists usually inspect field crops grown for seed multiplication

on at least two occasions duriragproduction cycle.
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Figure 10 Biosecurity risk management in seed production, processing and export
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Effectiveness of biosecurity controls for impation oftomato and carrot seeds

1GB

Figurell Sanitation measures at the entrance to tomato field, Thailand
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http://www.efsa.europa.eu/en/topics/topic/planthealth
http://ec.europa.eu/food/plant/plant_health_biosecurity/legislation/index_en.htm
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32008L0061






http://ec.europa.eu/food/plant/plant_health_biosecurity/legislation/index_en.htm



http://www.naktuinbouw.nl/sites/naktuinbouw.eu/files/NAL%20Conditions%202016_def_dec%202015.pdf






http://www.naktuinbouw.eu/en/news/nal-and-asln-reliable-authorization-systems#sthash.4un7Ik55.dpuf
https://www.seedtest.org/en/international-rules-_content---1--1083.html



http://www.naktuinbouw.nl/sites/naktuinbouw.eu/files/Dutch%20Validation%20Guideline%20v1.0.pdf

































http://biconnet.daff.gov.au/BICONWeb/ImportConditions/Questions/EvaluateCase?elementID=0000098371&elementVersionID=25
http://biconnet.daff.gov.au/BICONWeb/ImportConditions/Questions/EvaluateCase?elementID=0000140371&elementVersionID=30









http://www.agriculture.gov.au/pests-diseases-weeds/plant/pests-disease-list



























http://www.aptrc.asn.au/
http://www.planthealthaustralia.com.au/epprd/
http://www.planthealthaustralia.com.au/?page_id=126
http://www.ausveg.com.au/biosecurity/
http://www.ausveg.com.au/biosecurity/

























































http://www.hazera.us.com/under-construction/
























http://www.ausveg.com.au/biosecurity/
http://agriculture.gov.au/about/publications/quarantine-biosecurity-report-and-preliminary-response
http://www.agriculture.gov.au/biosecurity/risk-analysis/ira/process-handbook
http://www.agriculture.gov.au/biosecurity/risk-analysis/ira/process-handbook
http://agwhitepaper.agriculture.gov.au/
http://www.agriculture.gov.au/biosecurity/risk-analysis/memos/ba2015-23
http://www.agriculture.gov.au/biosecurity/risk-analysis/memos/ba2015-23
http://www.agriculture.gov.au/import/arrival/clearance-inspection/documentary-requirements/minimum-document-requirements-policy
http://www.agriculture.gov.au/import/arrival/clearance-inspection/documentary-requirements/minimum-document-requirements-policy
https://www.ippc.int/en/core-activities/standards-setting/ispms/#592
https://www.ippc.int/en/core-activities/standards-setting/ispms/#592
https://www.ippc.int/en/core-activities/standards-setting/ispms/#592
https://www.ippc.int/en/core-activities/standards-setting/ispms/#592



http://www.fao.org/3/contents/91c3b3ad-5abd-5b86-963d-bc893d2d82d3/i2731e00.htm
http://www.fao.org/3/contents/91c3b3ad-5abd-5b86-963d-bc893d2d82d3/i2731e00.htm
https://www.ippc.int/en/core-activities/standards-setting/ispms/#592
https://www.ippc.int/en/core-activities/standards-setting/ispms/#592
https://www.ippc.int/en/core-activities/standards-setting/ispms/#592
https://www.ippc.int/en/core-activities/standards-setting/ispms/#592
http://www.igb.gov.au/Pages/completed-audits-and-reviews.aspx
http://www.igb.gov.au/Pages/completed-audits-and-reviews.aspx
http://www.igb.gov.au/Pages/completed-audits-and-reviews.aspx
http://www.igb.gov.au/Pages/completed-audits-and-reviews.aspx
http://www.igb.gov.au/Pages/completed-audits-and-reviews.aspx
http://www.igb.gov.au/Pages/completed-audits-and-reviews.aspx
http://www.igb.gov.au/Pages/completed-audits-and-reviews.aspx
https://www.ippc.int/static/media/files/publications/1292408061_1291027896_MC2010_12_Specificati.doc
http://www.wageningenur.nl/en/Publication-details.htm?publicationId=publication-way-333431343037
http://www.planthealthaustralia.com.au/national-programs/national-plant-biosecurity-strategy/




