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[bookmark: _Toc8032613][bookmark: _Toc8033796][bookmark: _Toc8033852][bookmark: _Toc8035102][bookmark: _Toc197938529][bookmark: _Toc197953557]Summary
The Australian Government Department of Agriculture, Fisheries and Forestry (the department) has prepared this draft report to review current devitalisation requirements for fresh cut flowers and foliage (hereafter referred to as cut flowers) imported into Australia. This review is part of a broader Pest Risk Analysis (PRA) package assessing biosecurity risks associated with imported cut flowers in accordance with the Biosecurity Act 2015, to ensure import measures provide an Appropriate Level of Protection (ALOP).
This review examines and evaluates the biosecurity risk associated with diversion from intended use (DFIU) of imported cut flowers from time-limited decorative purposes to propagation (hereafter referred to as DFIU of imported cut flowers to propagation) and provides proposals with regards to devitalisation requirements in the context of achieving ALOP.
The review identifies that there is no evidence or information to indicate that commercial DFIU of imported cut flowers to propagation is occurring in Australia. However, there is information to suggest that personal DFIU may be occurring globally at or below very low levels. It is not known what proportion of the global DFIU is occurring in Australia, if any, and what proportion of the DFIU involved imported cut flowers as differentiated from locally produced cut flowers. Due to uncertainty of the information on personal DFIU occurrence, the review assumes that personal DFIU may be occurring in Australia at or below very low levels. The success of personal DFIU in producing a viable and healthy plant to serve as a host of quarantine pathogens that may be present in imported cut flowers (that are diverted to propagation) is likely limited. 
These findings result in the overall unrestricted risk estimate of quarantine pathogens associated with commercial DFIU and personal DFIU of imported cut flowers to propagation being assessed as achieving the ALOP for Australia. As such, specific risk management measures to manage DFIU of imported cut flowers to propagation are not required for either commercial DFIU or personal DFIU.    
This means that Australia’s current devitalisation requirements for imported cut flowers do not meet the key principles of the SPS Agreement, which state that phytosanitary measures should only be required where necessary, should have minimal impact, and should be justified by an appropriate pest risk analysis (PRA). Therefore, this draft report proposes that the devitalisation requirements be removed from the following pathways:
More than 6 small boxes, bouquets or equivalent from all permitted countries:
Glyphosate dip for Brunia spp., Calathea insignis, Calathea lancifolia, Callistephus chinensis, Chrysanthemum spp., Cordyline spp., Dianthus spp., Oxypetalum spp., Hypericum spp., Rhapis spp., Rosa spp., Viburnum spp., Viola spp., Codiaeum variegatum and Dracaena spp.
More than 6 small boxes, bouquets or equivalent from Vietnam:
Metsulfuron-methyl dip for Chrysanthemum spp. 
6 or less small boxes, bouquets or equivalent from all permitted countries:
Manual removal of the auxiliary buds of all the nodes on stems; or cutting the stems to 5 cm below the flower heads.
The phytosanitary measures determined to be effective to manage biosecurity risk to achieve the ALOP for Australia are based on the biosecurity risk associated with specific intended use of the commodity.  It is important to note that DFIU of imported cut flowers potentially increases the biosecurity risk associated with the goods and is not permitted by the department. The department has powers under the Biosecurity Act 2015 (hereafter referred to as the Act) to investigate suspected DFIU, undertake an assessment of the biosecurity risk, and take action where required. Action can include education and warnings, significant fines, revocation of permits and/or other approvals from the department, criminal prosecution or civil litigation.
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This draft report has been published on the department website to allow interested parties to provide comments and submissions within the 60-day consultation period.
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[bookmark: _Toc524598934][bookmark: _Toc197938530][bookmark: _Toc197953558]Introduction
[bookmark: _Toc197938531][bookmark: _Toc197953559]Background
[bookmark: _Ref94701666]Since 1963 Australia has permitted the importation of commercially produced cut flowers from many countries for time-limited decorative purposes in Australia. Some cut flowers such as roses, chrysanthemums and carnations are considered propagable. Using imported cut flowers for propagation poses potential biosecurity risk because, if there are pathogens associated with the imported cut flowers and the propagation is successful, the associated pathogens could establish, spread and cause consequences in Australia. Therefore, Australia currently requires specific cut flower species to be devitalised to make them non-propagable prior to export to Australia. 
The Biosecurity Act 2015 and its subordinate legislation provides the legal basis for preventing and managing the introduction into Australia of pests and diseases that may cause harm to human, animal or plant health or the environment. 
Australia is a signatory to the World Trade Organization (WTO) and, like other WTO members, has rights and obligations under the Agreement on the Application of Sanitary and Phytosanitary Measures (SPS Agreement). The key principles of the SPS Agreement regarding phytosanitary measures are that phytosanitary measures should only be required where necessary, should have minimal impact, and should be justified by an appropriate pest risk analysis or, where applicable, another comparable examination and evaluation of available scientific information.
The department has conducted this review to examine and evaluate the occurrence of diversion from intended use of imported cut flowers to propagation and the associated biosecurity risk. The review makes proposals with regards to devitalisation requirements in the context of achieving the ALOP for Australia and meeting the key principles of the SPS Agreement. 
[bookmark: _Toc197938532][bookmark: _Toc197953560]Scope
The scope of this review is to:
Investigate the occurrence of diversion from intended use (DFIU) of imported cut flowers to propagation and assess the associated unrestricted biosecurity risk (i.e., with no application of devitalisation requirements) to determine whether specific risk management measures are required. This is undertaken for all cut flowers the department has determined to be propagable.
Where risk management measures are required, evaluate whether current devitalisation requirements are effective and, if not, determine the devitalisation requirements that could be applied.
In this review, cut flowers are defined as stems with flowers and foliage, without propagules (for example, bulbils, fruit and seeds), consistent with current import conditions.
This review includes:
Australia’s existing policy for DFIU of imported cut flowers and international guidance on DFIU of imported plant produce (Chapter 1, Section 1.3),
an overview of the imported cut flower pathway (Chapter 2),
examination and evaluation of the DFIU activity of imported cut flowers to propagation, the factors that influence successful propagation, and the associated biosecurity risk (Chapter 3), and
proposals on Australia’s devitalisation requirements for imported cut flowers (Chapter 4).
This review excludes:
a review of the definition of cut flowers in current import conditions, i.e. stems with flowers and foliage, without propagules (for example, bulbils, fruit and seeds),
assessments of biosecurity risk of arthropods as they have been assessed previously in the final pest risk analysis (PRA) for cut flower and foliage imports—Part 1 (thrips, aphids and mites) and Part 2 (other arthropod pests), and
assessments of biosecurity risk of pathogens associated with imported cut flowers that are used in accordance with the intended use of time-limited decorative purposes in Australia, as this will be undertaken in cut flower PRA – part 3.  The department will engage with stakeholders regarding cut flower PRA – part 3 upon finalisation of this review of devitalisation requirements.
[bookmark: _Toc197938533][bookmark: _Toc197953561]Existing policy
[bookmark: _Hlk87016551]Australia’s existing policy on devitalisation of imported cut flowers 
The department has historically required imported propagable cut flowers to be devitalised to make them non-propagable. This was in order to manage any potential biosecurity risk associated with DFIU of these cut flowers to propagation. The department’s devitalisation requirements have evolved over time. The current requirements are summarised in Table 1.1 and further details can be found on the Australian Government’s Biosecurity Import Conditions (BICON) database, bicon.agriculture.gov.au/BiconWeb4.0.
[bookmark: _Toc179876425][bookmark: _Toc202256549]Table 1.1 Current devitalisation requirements for specific cut flowers imported into Australia
	Cut flower species
	Devitalisation requirements

	Commercial quantities (more than 6 small boxes, bouquets or equivalent) from all permitted countries 

	Brunia spp.
Calathea insignis
Calathea lancifolia
	20-minute immersion of stems to at least 35 cm from the cut end (OR to within 5 cm of the flower head) in a solution of glyphosate at concentration of 0.9 g/L.

	Callistephus chinensis
Chrysanthemum spp. 
Cordyline spp.
Dianthus spp.
Oxypetalum spp. (syn. Tweedia spp.)
	20-minute immersion of stems to at least 35 cm from the cut end (OR to within 5 cm of the flower head) in a solution of glyphosate at concentration of 1.8 g/L.

	Hypericum spp.
Rhapis spp. (leaves and fronds with basal stem attached)
Rosa spp.
Viburnum spp.
Viola spp.
	20-minute immersion of stems to at least 35 cm from the cut end (OR to within 5 cm of the flower head) in a solution of glyphosate at concentration of 5.4 g/L

	Codiaeum variegatum (syn. Croton variegatus) (stems with leaves)
Dracaena spp. (stems with leaves)
	20-minute immersion of stems to within to 15 cm of apex in a solution of glyphosate at concentration of 5.4 g/L 

	Commercial quantities (more than 6 small boxes, bouquets or equivalent) from Vietnam

	Chrysanthemum spp. 
	20-minute immersion of stems to at least 35 cm from the cut end in a solution of metsulfuron-methyl at concentration of 0.1333 g/L. 

	Non-commercial quantities (6 or less small boxes, bouquets or equivalent)

	All species as listed for commercial quantities
	Devitalised manually through removal of the auxiliary buds of all the nodes on stems; or cutting the stems to 5 cm below the flower heads.


International policy on devitalisation of imported cut flowers
Australia and New Zealand are the only countries known to have devitalisation requirements for imported cut flowers. 
In 2021, Biosecurity New Zealand commissioned Lincoln University researchers to carry out a comprehensive literature review of devitalisation and its efficacy, as well as to identify potential methods for compliance testing to effectively determine whether devitalisation requirements have been met. Key findings from this review (Stark & Moot 2022) include:
· The devitalisation effect of glyphosate, the main chemical used for devitalisation, can be reversed by supplementing the plants with amino acids to overcome the effects of devitalisation. 
· There are limited efficient and reliable tests to determine whether devitalisation treatments have been carried out. Testing for devitalisation either involves lengthy grow-out tests, or an ELISA for glyphosate.
· Glyphosate is ineffective at eliminating pathogens on a plant. Any disease control benefits of devitalisation are indirect due to the decreased vase-life caused by devitalisation.
New Zealand Ministry for Primary Industry has reviewed its devitalisation requirements as part of its review of the import health standard for imported cut flowers and released its consultation paper in November 2024. The paper proposes that a devitalisation treatment for imported cut flowers is no longer required. 
International guidance on DFIU of imported plant produce
Intended use is defined as the declared purpose for which plants, plant products or other articles are imported, produced or used (FAO 2024). The intended use of a commodity may be for planting, consumption, processing and in the case of cut flowers, time-limited decorative purposes. The effect of intended use on a commodity’s pest risk and the application of different phytosanitary measures for a commodity based on its intended use are recognised by ISPM 32 (FAO 2016).  Any phytosanitary measure applied should be proportional to the pest risk identified (FAO 2016) .
There are currently no International Standards for Phytosanitary Measures (ISPM) or official guidance on how to conduct a PRA to specifically assess biosecurity risk associated with DFIU. The International Plant Protection Convention (IPPC) paper, Diversion from Intended Use (FAO 2016) (hereafter referred to as the IPPC DFIU paper) provides an overview of the current issues of managing biosecurity risk associated with DFIU. The purpose of the IPPC DFIU paper was to estimate the extent of the DFIU issue and to evaluate the need for further guidance or support from the IPPC.
In brief, the IPPC DFIU paper (FAO 2016) states that:
There are limited options available to a country to prevent DFIU of goods post-import and DFIU activities are rarely documented or reported.
Various countries apply measures to manage DFIU to import pathways such as cut flowers, avocado, potato and grains. However, the risk of DFIU is derived from anecdotal evidence, with no PRA conducted to assess the risk and support the measures.
The efficacy of devitalization measures is not considered to be proven. There is insufficient literature on the efficacy of some treatments routinely used if the objective is entirely to prevent sprouting.
While National Plant Protection Organisations (NPPOs) have a sovereign right to impose phytosanitary measures on imported goods to manage biosecurity risk, the lack of an appropriate PRA or clear scientific evidence (or equivalent) to justify the application of measures for DFIU is inconsistent with the principles of the SPS Agreement.
Greater clarity around information and evidence for DFIU is required to support the measures for DFIU.
A PRA or, where applicable, another comparable examination and evaluation of available scientific information should be conducted to support the measures for DFIU.
Measures for DFIU that are not supported by a PRA are not in line with the IPPC or the SPS agreement and should be removed.
In line with the IPPC DFIU paper, this review examines and evaluates information and evidence on the occurrence in Australia of DFIU of imported cut flowers to propagation. This review then assesses unrestricted biosecurity risks (i.e., without devitalisation requirements being applied) associated with the DFIU occurrence. This is to determine whether devitalisation requirements are technically justified.
[bookmark: _Toc197938534][bookmark: _Toc197953562]Consultation
The department has an extensive program of consultation with international and domestic stakeholders regarding the importation of cut flowers into Australia.
On 30 August 2024, the department notified registered stakeholders, via email and the department website, of the commencement of the review of devitalisation requirements for specific cut flowers imported into Australia.
[bookmark: _Toc197938535][bookmark: _Toc197953563]Next steps
The department has notified registered stakeholders, and the WTO-Secretariat about the release of this draft report.
This draft report gives stakeholders an opportunity to comment on the department’s review and proposals, and to draw attention to any scientific, technical or other gaps in the data, or misinterpretations or errors.
The department will consider submissions received on the draft report and may consult further with stakeholders. The department will revise the report as appropriate and then prepare a final report, taking into account stakeholder comments.
The final report will be published on the department’s website along with a notice advising stakeholders of the release. The department will also notify registered stakeholders and the WTO Secretariat about the release of the final report.
The biosecurity requirements recommended in the final report will form the basis of the conditions published on BICON, and for any import permits subsequently issued.
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[bookmark: _Toc197938536][bookmark: _Toc197953564]Imported cut flower pathway 
This chapter provides a brief overview of the imported cut flower pathway, from harvest to point of sale, and consumer usage patterns.
[bookmark: _Toc197938537][bookmark: _Toc197953565]Cut flowers - harvest to point of sale
[bookmark: _Hlk176185280]Cut flowers are one of the most perishable plant commodities traded globally as they lose quality and vase life rapidly, with most cut flowers lasting no more than 1–2 weeks from point of sale (IIGB 2015; Jones 1959). Therefore, commercial processes are optimised to reduce time between harvest and sale to ensure quality products are delivered to consumers.
For cut flowers imported into Australia, the time between harvest and being sold to customers can be anywhere from 9 to 42 days (for air freighted goods) or from 27 to 77 days (for sea freighted goods). Roses, carnations and chrysanthemums accounted for 83% of cut flowers imported into Australia in 2023. According to the information provided by the Australian Flower Traders Association (Sabine Perrone, personal communication, 5 October 2023), the typical steps and timelines for roses, carnations and chrysanthemums from harvest to customers include:
[bookmark: _Hlk176184823]Harvest to pre-export (4-9 days) — includes key steps such as harvest, quality checks/grading, cold storage, chemical treatments to ensure quality, phytosanitary treatments (where required), packing, local-transport and inspections by exporting country’s NPPO
Transport to Australia — airfreight (2-5 days) or sea-freight (20-40 days)
Biosecurity clearance (1-7 days, depending on compliance) — all consignments of cut flowers are inspected upon arrival in Australia
If consignments meet Australia’s import conditions, they are released to importers (1 day) 
If consignments are found to be non-compliant, remedial action is applied to the consignments prior to release, adding remediation time (1 - 7 days). It is important to note that where the department assesses that the risk cannot be practically treated or managed onshore, remedial action will involve export or destruction of the whole or part of the consignment.
Domestic distribution (1-7 days) — cut flowers are stored at importer/wholesaler premises for further distribution around Australia
Final sale process — supermarket (1-6 days), or florists (1-14 days)
In Australia, retail sales of most cut flowers occur at supermarkets or florists, with a small proportion being sold through markets or roadside stalls. Due to methods of storage and display, supermarkets can generally display cut flowers for a limited time (e.g., approximately 4 days for roses and 6 days for chrysanthemums), whereas florists can display cut flowers for up to 2 weeks.
[bookmark: _Toc197938538][bookmark: _Toc197953566]Use of imported cut flowers
The use of imported cut flowers for time-limited decorative purposes can be separated into 3 categories: gift, personal use and event. Cut flowers in the gift and personal use categories contribute to the majority of cut flower sales, with a peak in sales occurring during special occasions such as Valentine’s Day, Mother’s Day, Christmas and other culturally significant occasions such as Chinese New Year (Yue & Hall 2010). Most cut flowers in the gift and personal use categories are used indoors and only a small proportion are used outdoors (< 2.4%) (Yue & Hall 2010) such as at cemeteries, however this trend is decreasing due to the use of artificial or preserved flowers (Kostecka et al. 2024). Cut flowers in the event category, such as a wedding, may be used indoors or outdoors. Weddings in Australia remain predominantly indoors, with only 18% held outdoors (Easy Weddings 2023).
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[bookmark: _Toc197938539][bookmark: _Toc197953567]Diversion from intended use of imported cut flowers to propagation 
This chapter examines and evaluates the activity of DFIU of imported cut flowers to propagation, the factors affecting successful propagation, and the associated biosecurity risk.
[bookmark: _Toc197953568]Motives and categories of DFIU 
DFIU is likely to be driven by the potential benefit when compared to the cost, effort and potential consequences of the diversion. If the benefit is perceived to outweigh the effort and consequences, DFIU could potentially occur. In contrast, if the cost, effort and potential consequences appear to outweigh the benefit, DFIU is unlikely to occur and other avenues for the desired outcome are likely to be used.
For the purpose of this review, DFIU of imported cut flowers to propagation can be divided into 2 categories: commercial and personal. Commercial DFIU of cut flowers to propagation is likely to be driven by economic advantage to gain access to cut flower varieties not available in Australia, or to bypass Plant Breeders’ Rights (PBR, see Section 3.2.1). Personal DFIU of cut flowers to propagation is likely to be motivated by various factors including cultural or sentimental reasons, availability of cut flower types and/or curiosity.
[bookmark: _Toc197953569]Examination and evaluation of DFIU of imported cut flowers to propagation
[bookmark: _Hlk87458256]A review of published literature found no primary reference relating to DFIU of imported cut flowers to propagation.
Alternative sources of information that could provide insight on DFIU of imported cut flowers to propagation were examined. These are outlined in Section 3.2.1 for commercial DFIU and Section 3.2.2 for personal DFIU.
Commercial DFIU
Information examined included infringement of plant variety rights (PVR) occurring in the European Union (EU) and biosecurity compliance on the imported cut flowers in Australia.
Infringement of PVR in the EU
Plant variety rights (PVR) infringements in the EU were examined to determine if DFIU of cut flower to propagation is used as a means to circumvent PVR. This information could provide insight on the potential for DFIU of cut flowers to propagation to be used as a means to circumvent PBR in Australia should Australia remove devitalisation requirements for imported cut flowers.
Like PBR in Australia, PVR in the EU gives growers exclusive commercial rights over a new plant variety providing protection against unauthorised production or sale of plant varieties covered under the PVR (CPVO 2025; IP Australia 2025). The EU is the world’s largest market for both cut flowers and ornamental plants and does not require devitalisation treatment for cut flowers imported into the EU (Darras 2021).
Examination of case law within the Community Plant Variety Office (CPVO) database found over 500 PVR infringement cases from 1957 to 2023. None of these cases related to DFIU of cut flowers to propagation, despite over 50% of the case decisions (from 1995 onwards) being related to ornamental plant species (available at online.plantvarieties.eu/pvrcaselaw) such as:
illegal procurement, growing and sale of chrysanthemums (Case 22/2012, Sixth Penal Division of Sevilla, Spain; GESLIVE vs X)
illegal propagation via cuttings and sale of commercial rose varieties (Case IV 1 WAZ 34106, Poland)
illegal procurement, growing and sale of carnations (Case 331/2012 Fourth Penal Division of Cadiz, Spain).
Records within the CPVO database showed that infringement of PVR predominantly involved the direct propagation from propagative materials, including whole plants, seeds, bulbs and fresh cuttings.
Biosecurity compliance on imported cut flowers in Australia
There are no departmental records documenting instances of commercial DFIU of imported cut flowers to propagation.
Information received by the department as part of the Flower Industry Australia’s submission on the draft Pest Risk Analysis for Cut Flowers and Foliage – Part 2 states that “Anecdotal evidence within the Australian flower community suggests that cases of ineffective devitalisation and subsequent propagation of cut flowers do occasionally occur.” It is unclear whether the anecdotal evidence in the statement was drawn from DFIU conducted by the Australian flower community in an effort to show that devitalisation treatments do not work.
It is important to note that, regardless of the intention, DFIU of any commodities imported into Australia is a breach of Australia’s import regulation and the Act. This is because the biosecurity risk associated with an imported commodity differs significantly for different intended uses of the commodity. As a result, phytosanitary measures required to manage the biosecurity risk also differ significantly for different intended uses of the commodity.
The genetic characteristics and pre-harvest factors of the plant from which a cut flower stem originated are not precisely known. This means it may not be possible to confirm if a cut flower stem is worthy to be propagated for commercial production and sale, hence there may not be sufficient incentive for commercial DFIU of imported cut flowers to propagation. In addition, the Australian cut flower industry is aware of Australia’s strong biosecurity protections and the strength of legislative and potential non-compliance actions taken by the department. The Australian cut flower industry is also aware of existing import processes for nursery stock, which facilitates an efficient way to import new varieties of cut flowers into Australia (DAFF 2020; Hegarty, Thomson & Webster 2022; Smith 2022). This may explain the lack of evidence for commercial DFIU of imported cut flowers to propagation occurring in Australia.

Personal DFIU
There are a number of websites and videos providing advice on how to propagate plants from cut flowers. Some of these sites feature unsound propagation practices, for example using petals or flower buds for direct planting (Fraser Valley Rose Farm 2024). These websites do not indicate the occurrence of DFIU. It is possible that they may be viewed for entertainment and/or educational purposes.
[bookmark: _Hlk178689934][bookmark: _Hlk196228130]To better understand the prevalence of personal DFIU of cut flowers to propagation, an analysis of online gardening forum posts was undertaken. The analysis used an Application Programming Interface script to collect posts from gardening subforums from Reddit between October 2022 and April 2023. Reddit is one of the world’s largest social forum platforms with over 55 million daily users which provides a unique, data-rich resource for behavioural studies (Medvedev, Lambiotte & Delvenne 2017). According to Similarweb (2025), more than half of the website’s traffic comes from the United States, and approximately 4% from Australia. The gardening forums used within this analysis included over 5.8 million subscribers and thus provides an enormous dataset for the study. The time period of the Reddit posts collected for analysis coincided with peak import periods of cut flowers, Christmas and Valentine’s Day. 
Analysis of 6066 posts collected from relevant gardening subreddits or forums between October 2022 and April 2023 showed that out of all propagation-type posts, 31 related to propagation from cut flowers (Figure 3.1). It is important to note that these represent global figures and are not specific to Australia; some of these 31 posts were questions that did not identify whether DFIU occurred; and the posts did not identify whether they were regarding imported cut flowers and/or locally produced cut flowers. Of the 31 posts:
Only 4 posts noted successful propagation of brassica (1 post) and pittosporum (3 posts). However, neither brassica nor pittosporum is permitted to be imported into Australia as cut flowers. 
Other posters often commented that the attempt to propagate was likely to fail and/or that dedicated rooting hormone would be needed for success, and that the resulting plants were not likely to thrive unless they were placed onto specialised rootstocks.
More than half (19 posts) were questioning if propagation of cut flowers is possible, and included no information on whether an attempt to propagate was made.
The majority of posts were afterthoughts by the posters, who wanted to save the cut flowers once they had wilted or thought of propagating if by chance they observed shoots forming on the cut flowers.
All attempts of propagation were performed via stem cuttings. Grafting techniques were mentioned within the comments as requiring specialist skills and knowledge. 
According to the department’s method for PRA, likelihoods are assigned to each step of pest risk assessments. Six qualitative likelihood descriptors are used: High; Moderate; Low; Very Low; Extremely Low; and Negligible. Indicative ranges, on a scale of 0 to 1, are provided to illustrate the boundaries of the qualitative likelihood descriptors (Table A.1 in Appendix A).
If DFIU to propagation occurred in all the 31 Reddit posts, this equates to approximately 0.005 on a scale of 0 to 1, which is within the indicative range of the likelihood of very low (Table A.1 in Appendix A). However, the level of DFIU occurring globally could be lower than very low levels because more than half of the 31 posts were questioning if propagation of cut flowers is possible, and it is not known whether an attempt to propagate was made.  
The analysis of the Reddit posts showed that personal DFIU of cut flowers to propagation may be occurring globally at or below very low levels, that attempts are usually an afterthought by the owner who wanted to ‘save’ a spent flower, and that propagation was rarely successful. In addition, it is not known what proportion of the global DFIU is occurring in Australia, if any, and what proportion of the DFIU involved imported cut flowers as differentiated from locally produced cut flowers.
Examples of individual reddit posts are provided in Appendix B.
[bookmark: _Toc202256545]Figure 3.1 Species of cut flowers on the 31 posts discussed in Reddit between October 2022 and April 2023 that might be related to DFIU of cut flowers to propagation

[bookmark: _Toc197953570]Evaluation of potential success of DFIU of imported cut flowers to propagation 
There is limited literature available on the success or effectiveness of propagation from cut flowers.
Should DFIU of imported cut flowers to propagation occur, it would most likely involve stem cuttings. Global trade in unrooted cuttings as propagative materials of various ornamental species suggests that viability for propagation of harvested plant stems could be maintained for variable duration. Studies on storability and quality of ornamental cuttings indicated that the duration the cuttings remain viable for propagation is dependent on species, cultivar and conditions of transportation and storage (Christiaens et al. 2019; Faust, Lewis & Rapaka 2010; Hussein 2007; Khan 1983; Leatherwood 2008).
The preparation, type and characteristics of the stems and conditions during storage and transportation are expected to differ between traded unrooted cuttings as propagative material and traded cut flowers. Therefore, information on the success or failure of propagation for traded unrooted cuttings cannot be equally applied to traded cut flowers.
This section evaluates potential success of DFIU of cut flowers to propagation, taking into consideration the physiological and metabolic characteristics of imported cut flowers against key factors affecting the success of propagation. These include plant material used in propagation (i.e., cut flower stems compared to cuttings selected and prepared as propagative material) (Section 3.3.1), time between harvest and point of propagation (Section 3.3.2) and environmental conditions and practices during propagation (Section 3.3.3).
Plant material used in propagation (cut flower stems vs cuttings selected and prepared as propagative material)
Vegetative propagation by stem cuttings is one of the commonly used methods of producing genetically identical plants. Three main types of stem cuttings used in propagation are: hardwood, semi-hardwood and softwood cuttings. Hardwood cuttings are generally harvested during the dormant season from mature, quiescent, lignified shoots after the leaves have abscised (Costa & Van de Pol 2003). Semi-hardwood cuttings are partly lignified, harvested late in the growing season, mostly mid-summer after flowering when the plant is putting on new growth and starting to harden. Softwood cuttings have little lignification, are soft and fleshy with high water content and are generally harvested early in the growing season, usually in spring and early summer when the plant is actively growing (Costa & Van de Pol 2003). 
Some ornamental plants such as roses can be propagated from all types of cuttings depending on species and cultivars. For example, hardwood cuttings are used for field propagation of rose rootstocks of Rosa multiflora and Rosa chinensis var Indica Major; semi-hardwood cuttings are used for propagating garden roses and cut roses; and softwood cuttings are used for miniature pot roses (Costa & Van de Pol 2003). Carnations and chrysanthemums are vegetatively propagated from terminal or shoot tip cuttings (stem cuttings with a terminal bud and are usually young semi- or non-lignified stems) (Larson 1980). In the context of this review, DFIU of cut flowers to propagation will involve stem cuttings that are young, soft, succulent and non-lignified stem with leaves which are considered comparable to either semi-hardwood or softwood cuttings.
Commercial propagation of roses often uses grafting techniques which attach the bud-eye or cutting of a desired rose cultivar to a more vigorous growing variety of root stock (Izadi, Zarei & Alizadeh 2014); however, this is not a requirement as many roses will grow well on their own roots (Thomson 2009).
Successful propagation of a stem cutting depends on the formation of adventitious roots at the base of the cutting and the development of shoot(s) via axillary bud(s) within leaf node(s) on the cutting (Justamante et al. 2019).
There is variance in the ability to propagate between different species, as well as cultivars within a species (Dubois & de Vries 1991; Justamante et al. 2019; Nguyen, Winkelmann & Debener 2020). While some cultivars of rose, carnations and chrysanthemums can be propagated relatively easily, others depend on specific plant material to be used and/or specialist techniques (Glady, Lang & Runkle 2007; Izadi, Zarei & Alizadeh 2014; Momin et al. 2015; Nazari, Khosh-Khui & Salehi 2009; Zheng, Xiao & Song 2020).
In general, a healthy vigorous stem cutting is important to the success of propagation. Other characteristics which contribute to propagation success include:
· leaf area and thickness and photosynthetic capacity (as affected by e.g. stomatal density and chlorophyll content);
· internode length and stem diameter;
· starch, soluble carbohydrate and nutrient contents in the leaf and stem; 
· concentration of endogenous growth substances; and
· position along the stem from which the cutting was taken and position of the stem within the plant’s canopy also influence rooting potential (Leakey, Newton & Dick 1994).
In a rose stem, axillary buds higher up the stem typically form more flowers and less vegetative growth; whereas axillary buds further down the stem form vegetative growth. Cuttings generated from higher up on the stem produce plantlets of poor quality and are generally avoided in commercial rose propagation (Marcelis-van Acker 1994).
The presence and number of leaf nodes on cut flowers depend on the arrangement or bouquet as well as the size or grade of the cut flowers. For example, number of leaf nodes may be fewer in a small cut flower gift box (far right in Figure 3.2) or in mini grade (far left in Figure 3.3).
[bookmark: _Toc202256546]Figure 3.2 Three different flower bouquets with reduced number of leaf nodes from left to right.
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Source: Photos adapted from adobe express under licence.
[bookmark: _Toc202256547]Figure 3.3 Three different grades of roses with increased number of leaf nodes from left to right. 
[image: ]
Source:  www.verdissimousa.com
Flowers are active sink organs that require a continuous supply of carbohydrates as an energy source, as building blocks for cell wall synthesis and to maintain osmotic potential (Ranwala & Miller 2009). They primarily receive carbohydrates and amino acids from other organs such as leaves, sepals, stem and roots, where these metabolites are synthesised (Borghi & Fernie 2021).
Once harvested from the plant, a cut flower depends on metabolites synthesised and/or stored within a cut flower stem. Photosynthesis in leaves of cut flowers is very limited and does not provide enough carbohydrate (Ranwala & Miller 2009) and therefore postharvest quality and longevity of cut flowers are significantly shorter than those intact on a plant (Kondo et al. 2020). This is expected to subsequently reduce their viability for propagation.
The process of flowering can also lead to senescence and death of the plant parts involved for some species. These changes in plant physiology and metabolic pathways lead to reduced availability of essential nutrient and phytohormones (da Costa et al. 2021; da Silva 2006; Fanourakis et al. 2013), the elements that are pivotal to plant propagation (da Costa et al. 2021; Justamante et al. 2019; Kim et al. 2018; Leakey 2004; Otiende et al. 2021).
The information outlined in Section 3.3.1 means that cut flower stems, even at harvest, are generally less suitable (physically or metabolically) for plant propagation to produce viable and healthy plants, compared to cuttings selected and prepared as propagative material.
Time between harvest and point of propagation
The time between harvest and propagation of plant material is critical to propagation success because following harvest, all plant materials, including cut flowers, have limited longevity, which varies among species and cultivars (da Costa et al. 2021).
Various factors associated with pre-harvest (such as genotype, growing conditions), during harvest (such as maturity stage, harvest method and time) and postharvest (such as pre-cooling, sorting, leaf removal, conditioning, and conditions during storage, transport and retail sale) affect postharvest quality and longevity of cut flowers (Aydin 2023) and subsequently their viability for propagation. About two-thirds of the shelf life of cut flowers depends on postharvest factors (Gast 1997).
Harvest and distribution of cut flowers often have a negative effect on the status of carbohydrate (and other metabolites) of cut flowers.
At harvest, cut flowers are excised from organs that are the source of carbohydrates (and other metabolites) such as bulbs, tubers, roots, and the bulk of leaves and stems. This generally results in the depletion of carbohydrates (Verdonk et al. 2023) and increased respiration rates in cut flowers (da Costa et al. 2021; da Silva 2006; Liu, Luo & Liao 2024).
Once harvested from the plant, a cut flower undergoes several physiological changes such as disturbed water balance, alteration in carbohydrate metabolism, chlorophyll and chloroplast degradation and changes in antioxidant activity (Jhanji, Kaur & Chumber 2025).
During transportation and storage, cut flowers are usually kept in the dark where photosynthesis is restricted, and the carbohydrate reserves are depleted by metabolic processes.
During vase life, limited light, nutrient and water availability strongly impair photosynthesis, and carbohydrate availability is further reduced (Verdonk et al. 2023). Limited photosynthetic activity and increased respiration rate also result in increased transpiration rate, water stress, temperature rise and ethylene accumulation leading to deterioration and reduced longevity (da Costa et al. 2021; Gupta & Dubey 2018; Verma & Singh 2021).
In addition, through the process of senescence, physiological changes within the stem slowly and progressively inhibit the uptake of water and nutrients (da Costa et al. 2021; da Silva 2006; Fanourakis et al. 2013).
These negative circumstances for maintaining carbohydrate reserves can strongly reduce the quality and longevity of cut flowers (Verdonk et al. 2023). This is expected to subsequently reduce their viability for propagation.
In addition to carbohydrates, macro and micronutrients, and plant hormones are also needed for plant propagation (da Costa et al. 2021; Kim et al. 2018; Leakey 2004). Reserves of these elements are rapidly consumed in a cut flower as it ages (da Costa et al. 2021; da Silva 2006; Fanourakis et al. 2013).
The longevity of cut flowers can be increased through the use of floral preservatives that include various elements to provide carbohydrates (sugar), prevent the growth of microorganisms (biocides), and prevent vascular blockage, inhibit ethylene biosynthesis and improve water and sugar uptake (various growth regulators) (Verma & Singh 2021).
It is likely that relevant commercial sectors in the supply chain would apply various practices to optimise the longevity of the traded cut flowers. Nevertheless, in general, the physiological and metabolic status of imported cut flowers are expected to have changed significantly over the time from harvest to retail sale, which will likely reduce their viability for propagation to produce viable and healthy plants. Cuttings selected and prepared as propagative material are without flowers, are not expected to undergo the same metabolic and physiological changes as cut flowers and are expected to remain viable for propagation for a longer period. 
Environmental conditions and practices during propagation
As outlined in Section 3.3.2, after harvest cut flowers have limited longevity and the changes in physiological and metabolic status over the period from harvest to retail sale likely reduce the viability of imported cut flowers for propagation. Optimum environmental conditions and practices during propagation are essential to produce viable and healthy plants from imported cut flowers.
Specific environmental parameters influencing the success of propagation from stem cuttings vary based on the species and cultivars. In general, environmental conditions such as temperature, light, humidity, water and nutrients are vital in supporting plant growth, rooting and establishment of plants propagated from stem cuttings (Chen & Stamps 2006; Faust, Dole & Lopez 2016; Luna 2009; Owen & Maynard 2007). Practices such as wounding, rooting hormone application, and control of the environmental conditions increase rooting percentages and root quality (Chen & Stamps 2006; Luna 2009; Owen & Maynard 2007; Susaj et al. 2020). Applying mist irrigation or shade cloth or enclosing the propagules in polyethylene to increase relative humidity, decrease light, and lower air and leaf temperatures help maintain cell turgor in the absence of functional roots, retaining cell competence to form root initials (Chen & Stamps 2006; Faust, Dole & Lopez 2016; Luna 2009; Owen & Maynard 2007).
Achieving optimum environmental conditions and practices during propagation require some specialist knowledge, experience and equipment. In addition, successful propagation from imported cut flowers would require high numbers of cuttings to increase the probability of success. These are unlikely to be readily available for personal DFIU. Therefore, the success in producing viable and healthy plants from personal DFIU of imported cut flowers is expected to be much lower compared to cuttings specifically selected and prepared as propagative material.
[bookmark: _Toc197938540][bookmark: _Toc197953571]Biosecurity risk of DFIU of imported cut flowers to propagation
It is important to note that ISPM 1: Phytosanitary principles for the protection of plants and the application of phytosanitary measures in international trade states that phytosanitary measures shall be technically justified on the basis of conclusions reached by using an appropriate PRA or, where applicable, another comparable examination and evaluation of available scientific information (FAO 2006).
The biosecurity risk of pathogens establishing and spreading in Australia is expected to be higher for imported cut flowers that are diverted from the intended use (which is time-limited decorative purposes) to propagation. This is because, if quarantine pathogens are present in the imported cut flowers that are diverted to propagation and the propagation is successful in producing viable and healthy plants, the resulting plant will serve as a host for the pathogens, allowing them to establish and potentially spread in Australia. 
For imported cut flowers that are used according to the intended purpose, the pathogens will need to be transferred from the imported cut flowers (e.g. from cut flower waste that are discarded in the environment) to a suitable host in Australia.  This is, in general, very unlikely and therefore significantly limit the likelihood of their establishing and spreading in Australia.    
The IPPC DFIU paper states that greater clarity around information and evidence for DFIU is required to support the measures.
As outlined in Section 3.2, there is no primary reference regarding DFIU of imported cut flowers to propagation, either commercial DFIU or personal DFIU, and there is no evidence from other sources of information to indicate that commercial DFIU of cut flowers to propagation is occurring. However, personal DFIU of cut flowers to propagation may be occurring globally at or below very low levels.
This section assesses the unrestricted biosecurity risk (i.e., with no application of devitalisation requirements) of pathogens associated with personal DFIU (Section 3.4.1) and commercial DFIU (Section 3.4.2) of imported cut flowers to propagation. Evidence of and information to indicate or suggest the occurrence of personal DFIU and commercial DFIU are taken into consideration in the assessments.
Biosecurity risk of personal DFIU of imported cut flowers to propagation
Likelihood of entry
The likelihood of entry is considered in 2 parts, the likelihood of importation and likelihood of distribution, which consider pre-border and post-border issues, respectively.
Likelihood of importation
The likelihood that quarantine pathogens will arrive in Australia in a viable state with the importation of cut flowers is assessed as: Extremely low to High.
The likelihood of importation is assessed as ranging from Extremely low to High because the likelihood of importation varies among different pathogens, commodity type, prevalence of the pest and commercial production practices in the exporting country. Various pathogens, including quarantine pathogens, are associated with plant species produced and traded as cut flowers. Various steps used in production and export of cut flowers such as sourcing clean propagative material; in-field, harvest and post-harvest procedures; and pre-export inspection will likely reduce, but not eliminate, the likelihood of infected cut flowers being exported to Australia.   
The following information supports the assigned likelihood range.
Various pathogens, including quarantine pathogens, are associated with plant species produced and traded as cut flowers. Some pathogens can infect a wide range of hosts and some are very specific.  
Imported cut flowers undergo various independent steps of quality control and inspections, which contribute to reducing likelihood of quarantine pathogens being imported into Australia. These steps include:
· sourcing clean propagative material,
· in-field monitoring of disease symptoms and vectors and apply integrated pest management controls (such as removing plants showing symptoms, applying chemical sprays and/or biological control agents, and maintaining hygiene) to reduce pest prevalence, 
· harvest and post-harvest procedures, and 
· pre-export phytosanitary inspection.  
However, most of these steps rely on symptom expression of the diseases caused by the pathogens and hence infected cut flowers showing no or mild symptoms may not be detected and may be exported.
Viability of pathogens is not expected to be affected by packaging, storage or transport used for the exported cut flowers.
Therefore, this report concludes that it is possible that some cut flowers imported into Australia may be infected with quarantine pathogens for Australia and these pathogens may still be viable when the imported cut flowers arrive in Australia.
For the reasons outlined, the likelihood that quarantine pathogens will arrive in Australia in a viable state with the importation of cut flowers is assessed ranging from ‘Extremely low’ to ‘High’.
Likelihood of distribution
The likelihood that quarantine pathogens associated with imported cut flowers (that are diverted to propagation) will be distributed within Australia and subsequently transfer to a susceptible part of a host in a viable state (in this case, be in a viable and healthy host plant as a result of personal DFIU of the imported cut flowers to propagation) is assessed as: Extremely low.
The likelihood of distribution is assessed as Extremely low because although there is information to suggest that personal DFIU of cut flowers to propagation may be occurring at or below very low levels, the likelihood of distribution is further reduced because not all personal DFIU of cut flowers will be successful in obtaining viable and healthy plants to serve as a host for quarantine pathogens.  
The following information supports the assigned likelihood range.
It is expected that cut flowers imported into Australia could be distributed throughout Australia through wholesalers and retailers and be displayed for sale to customers, with the majority likely to be in florists and supermarkets and a small proportion in markets or roadside stalls.
If imported cut flowers are diverted to propagation and the propagation is successful in producing viable and healthy plants, the plants will serve as a host of quarantine pathogens, if present and remain viable in the newly established plants.
A review of published literature found no primary reference relating to personal DFIU of imported cut flowers to propagation occurring in Australia.
From examination of alternative sources of information, personal DFIU of cut flowers to propagation may be occurring globally at or below very low levels, with the majority of information being ‘afterthoughts’ of people wanting to save a spent flower (Section 3.2.2). However, there is uncertainty in information on DFIU occurrence.
It is not known if and what proportion of these occurred in Australia or if and what proportion of these involved imported cut flowers, i.e., not locally produced cut flowers.
Some DFIU activities may not be documented or reported. 
[bookmark: _Hlk179539647]If devitalisation requirements on imported cut flowers were removed, there may be an increase in DFIU to propagation. However, the increase is likely to be minor and temporary. This is because the level of DFIU of cut flowers to propagation that may be occurring globally is at or below very low levels even though all other countries, except Australia and New Zealand, do not require devitalisation treatment on their imported cut flowers. Noting that, in November 2024, New Zealand has proposed to remove devitalisation requirements for their imported cut flowers.
To address the uncertainty, this report assumes that personal DFIU of imported cut flowers may be occurring in Australia at or below very low levels.
From examination of an alternative source of information, personal DFIU of cut flowers to propagation was rarely successful and on species that is not permitted to be imported into Australia as cut flowers (Section 3.2.2). 
The success of personal DFIU of imported cut flowers to propagation, i.e. in producing viable and healthy plants can vary, for example, among species, cultivars, duration from the point of harvest to the point of DFIU, and environmental conditions and practices during propagation.
Overall, the success of obtaining viable and healthy plants from personal DFIU is expected to be much reduced due to the following reasons:
cut flower stems are generally not considered physically or metabolically suitable for plant propagation even at harvest (Section 3.3.1)
the physiological and metabolic status of imported cut flowers are expected to have changed significantly over the period from harvest to retail sale, which will likely reduce their viability for propagation to produce viable and healthy plants (Section 3.3.2)
with reduced viability of imported cut flowers for propagation, optimum environmental conditions and practices during propagation are essential to produce viable and healthy plants (Section 3.3.3). Achieving optimum environmental conditions and practices during propagation require some specialist knowledge, experience and equipment. In addition, successful propagation from imported cut flowers would likely involve high numbers of cuttings. These are unlikely to be readily available for personal DFIU.
For the reasons outlined, the likelihood that quarantine pathogens associated with imported cut flowers (that are diverted to propagation) will be distributed within Australia and subsequently be in viable and healthy host plants as a result of personal DFIU of the imported cut flowers to propagation is assessed as ‘Extremely Low’
Overall likelihood of entry
The overall likelihood of entry [En] is determined by combining the likelihood of importation [I] with the likelihood of distribution [D] using the matrix of rules shown in Table A.1 in Appendix A.
[I] = Extremely low to High
[D] = Extremely low
[En] = [I] x [D] 
[En] = Extremely low to High x Extremely low = Negligible to Extremely low	
That is the overall likelihood of entry is Negligible to Extremely low.
[bookmark: _Hlk124344373]Likelihoods of establishment and spread
Likelihood of establishment varies for different pathogens. For example, likelihood of establishment was previously assessed by the department as Low for Tomato ringspot virus (Biosecurity Australia 2011), Moderate, for several orthotospoviruses (DAWR 2017) and High for Erwinia amylovora (DAFF 2022b), ‘Candidatus Phytoplasma asteris’ (Biosecurity Australia 2010) and Xylella fastidiosa (DAFF 2022a).
Similarly, likelihood of spread varies for different pathogens. For example, likelihood of spread was previously assessed by the department as Moderate for Tomato ringspot virus (Biosecurity Australia 2011)  and ‘Candidatus Phytoplasma asteris’ (Biosecurity Australia 2010)  and High for several orthotospoviruses (DAWR 2017), Erwinia amylovora (DAFF 2022b), and Xylella fastidiosa (DAFF 2022a).
Likelihoods of establishment and spread will be comparable between risk assessments, regardless of the import pathway through which the pest has entered the PRA area. This is because these likelihoods relate specifically to conditions and events that occur in the PRA area and are independent of the import pathway. 
Overall likelihood of entry, establishment and spread
The overall likelihood of entry, establishment and spread [EES] is determined by combining the overall likelihood of entry [En] with the likelihood of establishment [Es] and likelihood of spread [S] using the matrix of rules shown in Table A.1 in Appendix A.
[En] = Negligible to Extremely low
[Es] = Low to High
[En] x [Es] = Negligible to Extremely low x Low to High = Negligible to Extremely low
[S] = Moderate to High
[EES] = [En]x[Es]x[S] = Negligible to Extremely low x Moderate to High = Negligible to Extremely low
That is the overall likelihood of entry, establishment and spread is Negligible to Extremely low.
[bookmark: _Hlk178086405]Overall consequences
Overall consequences also vary for different pathogens. Overall consequences were previously assessed by the department as Low for ‘Candidatus Phytoplasma asteris’ (Biosecurity Australia 2010), Moderate for Tomato ringspot virus (Biosecurity Australia 2011)  and several orthotospoviruses (DAWR 2017) and High for Erwinia amylovora (DAFF 2022b) and Xylella fastidiosa (DAFF 2022a).
Similar to likelihoods of establishment and spread, overall consequences of a pathogen are also independent of the import pathway.
Unrestricted risk estimate
Unrestricted risk estimate of pathogens associated with personal DFIU of cut flowers to propagation is determined by using a risk estimation matrix (Table A.2 in Appendix A) to combine the overall likelihood of entry, establishment and spread and the overall consequences of the pests.
	Unrestricted risk estimate for pathogens associated with personal DFIU of imported cut flowers to propagation

	Overall likelihood of entry, establishment and spread
	Negligible to Extremely Low

	Consequences
	Low to High

	Unrestricted risk estimate
	Negligible to Very low


The unrestricted risk estimate of pathogens associated with personal DFIU of imported cut flowers to propagation is Negligible to Very low, which achieve the appropriate level of protection (ALOP) for Australia. Therefore, specific risk management measures for personal DFIU are not required for the importation of cut flowers into Australia. 
[bookmark: _Toc197938541][bookmark: _Toc197953572]Biosecurity risk of commercial DFIU of imported cut flowers to propagation
Likelihood of entry
The likelihood of entry is considered in 2 parts, the likelihood of importation and likelihood of distribution, which consider pre-border and post-border issues, respectively.
Likelihood of importation
As indicated in Section 3.4.1, the likelihood that quarantine pathogens will arrive in Australia in a viable state with the importation of cut flowers is assessed as: Extremely low to High.
Likelihood of distribution
The likelihood that quarantine pathogens associated with imported cut flowers (that are diverted to propagation) will be distributed within Australia and subsequently transfer to a susceptible part of a host in a viable state (in this case, be in a viable and healthy host plant as a result of commercial DFIU of the imported cut flowers to propagation) is assessed as: Negligible.
The likelihood of distribution is assessed as Negligible because there is no evidence or any information to indicate that commercial DFIU of cut flowers to propagation may be occurring in Australia.  
The following information supports the assigned likelihood range.
It is expected that cut flowers imported into Australia could be distributed throughout Australia through wholesalers and retailers and be displayed for sale to customers, with the majority likely to be in florists and supermarkets and a small proportion in markets or roadside stalls.
If imported cut flowers are diverted to propagation and the propagation is successful in producing viable and healthy plants, the plants will serve as a host of quarantine pathogens, if present and remain viable in the newly established plants.
A review of published literature found no primary reference relating to commercial DFIU of imported cut flowers to propagation occurring in Australia.
From examination of biosecurity compliance on the imported cut flowers in Australia, there are no departmental records documenting instances of commercial DFIU of imported cut flowers to propagation.
From examination of PVR infringement in the EU, no records of PVR infringement related to DFIU of cut flowers to propagation, despite more than half of the case decisions being related to ornamental plant species. Records of PVR infringement involve direct propagation from propagative materials, including whole plants, seeds, bulbs and fresh cuttings.
PVR infringement in the EU has been examined because the EU is the world’s largest market for both cut flowers and ornamental plants and does not require devitalisation treatment for cut flowers imported into the EU. 
PVR infringement could provide insight on whether DFIU of cut flowers to propagation has been used as a means to circumvent plant variety right in the EU. 
PVR infringement could also provide insight whether DFIU of imported cut flowers may be used as a means to circumvent plant breeder right in Australia should Australia remove devitalisation treatment for imported cut flowers.
Commercial DFIU of imported cut flowers to propagation in Australia is considered highly unlikely because:
· there may not be sufficient incentive as it may not be possible to confirm if a cut flower stem is worthy to be propagated for commercial production and sale,
· the Australian cut flower industry is aware of the importance of biosecurity on plant, animal, human and the environment and Australia’s strong biosecurity protections and the strength of legislative and potential non-compliance actions taken by the department,
· the Australian cut flower industry is also aware of existing import processes for nursery stock, which facilitates an efficient way to import new varieties of cut flowers into Australia, and
· the lack of records of PVR infringement related to DFIU of cut flowers to propagation, while there are records of infringement involving propagative materials, support that DFIU of cut flowers to propagation is unlikely to be worthy for commercial production and sale. 
For the reasons outlined, the likelihood that quarantine pathogens associated with imported cut flowers (that are diverted to propagation) will be distributed within Australia and subsequently be in viable and healthy host plants as a result of commercial DFIU of the imported cut flowers to propagation is assessed as ‘Negligible’
Overall likelihood of entry
The overall likelihood of entry [En] is determined by combining the likelihood of importation [I] with the likelihood of distribution [D] using the matrix of rules shown in Table A.1 in Appendix A.
[I] = Extremely low to High
[D] = Negligible
[En] = [I] x [D] 
[En] = Extremely low to High x Negligible = Negligible
That is the overall likelihood of entry is Negligible.
Likelihoods of establishment and spread
As indicated in Section 3.4.1, likelihood of establishment and likelihood of spread vary for different pathogens. The likelihoods of establishment and spread will be comparable between risk assessments, regardless of the import pathway through which the pest has entered the PRA area. This is because these likelihoods relate specifically to conditions and events that occur in the PRA area and are independent of the import pathway. 
That is the likelihood of establishment is Low to High, and the likelihood of spread is Moderate to High.
Overall likelihood of entry, establishment and spread
The overall likelihood of entry, establishment and spread [EES] is determined by combining the overall likelihood of entry [En] with the likelihood of establishment [Es] and likelihood of spread [S] using the matrix of rules shown in Table A.1 in Appendix A.
[En] = Negligible
[Es] = Low to High
[En] x [Es] = Negligible x Low to High = Negligible 
[S] = Moderate to High
[EES] = [En]x[Es]x[S] = Negligible x Moderate to High = Negligible
That is the overall likelihood of entry, establishment and spread is Negligible.
Overall consequences
As indicated in Section 3.4.1, overall consequences also vary for different pathogens and similar to likelihoods of establishment and spread, overall consequences of a pathogen are also independent of the import pathway.
That is the overall consequences is Low to High.
Unrestricted risk estimate
Unrestricted risk estimate of pathogens associated with commercial DFIU of cut flowers to propagation is determined by using a risk estimation matrix (Table A.2 in Appendix A) to combine the overall likelihood of entry, establishment and spread and the overall consequences of the pests.
	Unrestricted risk estimate for pathogens associated with commercial DFIU of imported cut flowers to propagation

	Overall likelihood of entry, establishment and spread
	Negligible 

	Consequences
	Low to High

	Unrestricted risk estimate
	Negligible


The unrestricted risk estimate of pathogens associated with commercial DFIU of imported cut flowers to propagation is Negligible, which achieve the appropriate level of protection (ALOP) for Australia. Therefore, specific risk management measures for commercial DFIU are not required for the importation of cut flowers into Australia. 
Important bases and notes relating to pest risk assessments of personal DFIU and commercial DFIU
It is important to note the following:
The unrestricted risk estimate of achieving the ALOP for personal DFIU and commercial DFIU assessed here is based on the information that:
· personal DFIU of imported cut flowers to propagation may be occurring in Australia at or below very low levels 
· commercial DFIU of imported cut flowers to propagation does not occur in Australia.
The unrestricted risk estimate will be applicable to all imported propagable cut flowers because:
the highest possible rating of High for likelihoods of importation, establishment and spread have been taken into consideration in the assessments, and
although the highest possible rating of Extreme for overall consequences has not been taken into consideration in the assessment, only Phytophthora ramorum (pathogen causing sudden oak death, SOD) is assessed as having Extreme consequences and cut flower species that are SOD hosts are not permitted to be imported from countries known to have SOD. The next highest possible rating of High for overall consequences has been taken into consideration in the assessments. 
In accordance with Australia’s method for pest risk analysis (Appendix A), where unrestricted risk estimate achieves the ALOP for Australia, specific risk management measures are not required for the imported commodity.
Commercial DFIU of imported cut flowers to propagation, if it occurs, has the potential to pose a biosecurity risk of pathogens that do not achieve the ALOP for Australia. This is because commercial DFIU of imported cut flowers to propagation is expected to be more successful in producing viable and healthy plants than personal DFIU for the following reasons:
· commercial DFIU can commence sooner than personal DFIU, reducing the time between harvest and point of propagation,
· commercial DFIU can involve high numbers of cuttings, and
· achieving optimum environmental conditions and practices during propagation is possible with the availability of specialist knowledge, experience and equipment.
Any biosecurity risk identified following the entry into Australia of the imported commodity, including DFIU, will be managed in accordance with the Act. 
· DFIU is a breach of Australia’s import regulation and the Act. 
· The department has powers under the Act to investigate suspected DFIU, undertake an assessment of biosecurity risk, and take action where required. Action can include education and warnings, significant fines, revocation of permits and/or other approvals from the department, criminal prosecution or civil litigation.
[bookmark: _Toc197938542][bookmark: _Toc197953573]Proposals
[bookmark: _Toc197938543]This chapter provides proposals on Australia’s existing devitalisation requirements (Section 4.1) and important notes associated with the proposals (Section 4.2).
[bookmark: _Toc197953574]Proposals on Australia’s existing devitalisation requirements for imported propagable cut flowers
This draft report concludes that biosecurity risks associated with personal DFIU (Section 3.4.1) and commercial DFIU (Section 3.4.2) achieves the ALOP for Australia. Important bases and notes relating the pest risk assessments are outlined in Section 3.4.3. Therefore, specific risk management measures are not required for either personal DFIU or commercial DFIU for the importation of cut flowers into Australia. As such, current devitalisation requirements to manage biosecurity risks of DFIU of imported cut flowers to propagation are not technically justified. 
As a signatory to the WTO, Australia is obligated under the SPS Agreement to ensure that phytosanitary measures are only required where necessary, have minimal impact on trade and are technically justified.
Australia’s current devitalisation requirements for imported cut flowers are not align with the SPS Agreement. Therefore, this draft report proposes that the devitalisation requirements be removed from the following import pathways:
More than 6 small boxes, bouquets or equivalent from all permitted countries:
Glyphosate dip of the Brunia spp., Calathea insignis, Calathea lancifolia, Callistephus chinensis, Chrysanthemum spp., Cordyline spp., Dianthus spp., Oxypetalum spp., Hypericum spp., Rhapis spp., Rosa spp., Viburnum spp., Viola spp., Codiaeum variegatum and Dracaena spp.
More than 6 small boxes, bouquets or equivalent from Vietnam:
Metsulfuron-methyl dip of the Chrysanthemum spp.
6 or less small boxes, bouquets or equivalent from all permitted countries:
Manual removal of the auxiliary buds of all the nodes on stems; or cutting the stems to 5 cm below the flower heads.
[bookmark: _Toc197938544][bookmark: _Toc197953575]Important notes associated with the proposals 
It is important to note that DFIU of imported cut flowers to propagation, particularly commercial DFIU, has the potential to introduce exotic pathogens into Australia, causing harm to human, animal or plant health, the environment, economic or community activities.
The biosecurity risk associated with an imported commodity differs significantly for different intended uses of the commodity. As a result, phytosanitary measures to manage the biosecurity risk also differ significantly for different intended uses of the commodity.
For example, imported nursery stock is intended for planting and is associated with a higher likelihood of a pathogen establishing than the intended use of time-limited decorative purposes for imported cut flowers. This is because the plants imported for planting (or the plants produced from imported cuttings, budwoods or tissue culture, etc.) will serve as a host of quarantine pathogens that may be present in the imported nursery stock, allowing the pathogens to establish and potentially spread in Australia. As such, imported nursery stock, with the exception of tissue culture for some plant species, are required to undergo post entry quarantine for disease screening and if quarantine pathogens are not detected, they are released from biosecurity control.
In contrast, pathogens that may be present in imported cut flowers will need to be transferred from the imported cut flowers to a suitable host in Australia, which is very unlikely, hence significantly limiting the likelihood of the pathogens establishing and spreading in Australia. As such, risk management measures required for imported cut flowers are very different from those for imported nursery stock.
The phytosanitary measures determined to be effective to manage biosecurity risk to achieve the ALOP for Australia are based on the biosecurity risk associated with specific intended use. DFIU of any imported commodity, including imported cut flowers, is a breach of Australia’s import regulation and the Act. The department has powers under the Act to investigate suspected DFIU, undertake an assessment of biosecurity risk, and take action where required. Action can include education and warnings, significant fines, revocation of permits and/or other approvals from the department, criminal prosecution or civil litigation.
It is also important to note that Australia’s national biosecurity system is built on shared responsibility whereby all stakeholders, including Australian governments, industry and the broader community, have important roles and responsibilities in the management of biosecurity risks in Australia (Craik, Palmer & Sheldrake 2017). The term ‘shared responsibility’, was created in the 1996 Nairn review ‘Australian Quarantine, a shared responsibility’ (Nairn et al. 1996). The term ‘shared responsibility’ is defined to mean everyone takes responsibility for biosecurity matters, whether under their direct control or not. Everyone has an obligation to take action to protect Australia from pests and diseases (Craik, Palmer & Sheldrake 2017).
[bookmark: _Toc69215858][bookmark: _Toc197938545][bookmark: _Toc197953576]Review of processes
The department reserves the right to review the import policy as deemed necessary, including if there is reason to believe that the occurrence of either commercial or personal DFIU of imported cut flowers to propagation and/or associated biosecurity risk has changed.
[bookmark: _Toc69215859][bookmark: _Toc197938546][bookmark: _Toc197953577]Conclusion
This draft report to review current devitalisation requirements for cut flowers imported into Australia was conducted in accordance with the Biosecurity Act 2015 to identify if the requirements align with the key principles of the SPS Agreement in the context of achieving Australia’s ALOP.
This draft report proposes that the current devitalisation requirements for imported cut flowers be removed.
The findings of this draft report are based on the analysis of scientific literature and other relevant information.
The department considers that the proposals provided in this draft report meet Australia’s international obligations and will manage biosecurity risk associated with DFIU of cut flowers to an acceptable level.
All cut flowers have been determined by the Director of Biosecurity to be conditionally non-prohibited goods under s174 of the Act. Conditionally non-prohibited goods cannot be brought or imported into Australia unless they meet specific import conditions. This report, upon its finalisation, provides the basis for changing current import conditions for cut flowers. The changes in import conditions will be communicated on BICON.
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[bookmark: _Toc197938547][bookmark: _Toc197953578]Appendix A: Method for pest risk assessment of pathogens associated with diversion of intended use of imported cut flowers to propagation
This section sets out the method for the pest risk assessment used by the Department of Agriculture, Fisheries and Forestry (the department). This method is consistent with the International Standards for Phytosanitary Measures (ISPMs), including ISPM 2: Framework for pest risk analysis (FAO 2019a) and ISPM 11: Pest risk analysis for quarantine pests (FAO 2019b) and the WTO Agreement on the Application of Sanitary and Phytosanitary Measures (WTO 1995).
Biosecurity risk consists of 2 major components: the likelihood of a pest entering, establishing and spreading in Australia for a defined import pathway; and the consequences should this happen. These 2 components are combined to give an overall estimate of the pest risk for the defined import pathway.
Unrestricted risk is estimated taking into account, where applicable, the existing commercial production practices of the exporting country and procedures that occur on arrival in Australia. These procedures include verification by the department that the consignment received is as described on the commercial documents and its integrity has been maintained.
Initiation
The department initiated this review to examine and evaluate the currently required devitalisation for specific imported cut flowers species. This is to fulfill Australia’s obligation, as a signatory to the WTO, under the SPS Agreement in that phytosanitary measures should be justified by an appropriate pest risk analysis.
For this review, the ‘PRA area’ is defined as Australia for pests that are absent, or of limited distribution and under official control. For areas with regional freedom from a pest, the ‘PRA area’ may be defined based on a state or territory of Australia or may be defined as a region of Australia consisting of parts of a state or territory or several states or territories.
Assessment of the likelihood of entry, establishment and spread
ISPM 11 (FAO 2019b) provides details of how to assess the ‘probability of entry’, ‘probability of establishment’ and ‘probability of spread’ of a pest. The SPS Agreement (WTO 1995) uses the term ‘likelihood’ rather than ‘probability’ for these estimates. In qualitative PRAs, the department uses the term ‘likelihood’ as the descriptor. The use of the term ‘probability’ is limited to the direct quotation of ISPM definitions.
A summary of the assessment process is given here, followed by a description of the qualitative methodology used in this review.
Likelihood of entry
The likelihood of entry describes the likelihood that a quarantine pest will enter Australia when a given commodity is imported, be distributed in a viable state in the PRA area and subsequently be transferred to a suitable host.
For the purpose of considering the likelihood of entry, the department divides this step into 2 components:
Likelihood of importation – the likelihood that a pest will arrive in Australia in a viable state when a given commodity is imported
Likelihood of distribution – the likelihood that the pest will be distributed in a viable state, as a result of the processing, sale, use, or disposal of the commodity, in the PRA area and subsequently transfer to a susceptible part of a host.
In this review, the likelihood of distribution is considered as the likelihood that the pest will be distributed in a viable state, as a result of the processing, sale and diversion of the intended use of the imported cut flowers to propagation, in the PRA area and the likelihood that the propagation will be successful in producing a viable and healthy plant to serve as a host.
Likelihood of establishment
Establishment is defined as the ‘perpetuation, for the foreseeable future, of a pest within an area after entry’ (FAO 2024). In order to estimate the likelihood of establishment of a pest, reliable biological information of the pest such as availability of suitable hosts, alternate hosts and vectors, suitability of environment in the PRA area, cultural practices and control measures in the PRA area, reproductive strategies and adaptation mechanisms will be considered in comparison to the country/area origin of the pest.
Factors to be considered in the likelihood of establishment in the PRA area may include:
availability of suitable hosts, alternate hosts and vectors in the PRA areas
· prevalence of hosts and alternate hosts in the PRA area
· whether hosts and alternate hosts occur within sufficient geographic proximity to allow the pest to complete its life cycle
· whether there are other plant species, which could prove to be suitable hosts in the absence of usual host species
· whether a vector, if needed for dispersal of the pest, is already present in the PRA area or likely to be introduced
suitability of environment in the PRA area
· factors in the environment in the PRA area (for example, suitability of climate, soil, pest and host competition) that are critical to the development of the pest, its host and if applicable its vector, and to their ability to survive periods of climatic stress and complete their life cycles
cultural practices and control measures in the PRA area that may influence the ability of the pest to establish
other characteristics of the pest
· reproductive strategy of the pest and method of pest survival
· potential for adaptation of the pest
· minimum population needed for establishment.
Likelihood of spread
Spread is defined as ‘the expansion of the geographical distribution of a pest within an area’ (FAO 2024). The likelihood of spread considers the factors relevant to the movement of the pest, after establishment on a host plant or plants, to other susceptible host plants of the same or different species in other areas. To estimate the likelihood of spread of the pest, reliable biological information is obtained from areas where the pest currently occurs. The situation in the PRA area is then carefully compared with that in the areas where the pest currently occurs and expert judgement used to assess the likelihood of spread.
Factors to be considered in the likelihood of spread may include:
suitability of the natural and/or managed environment for natural spread of the pest
presence of natural barriers
potential for movement with commodities, conveyances or by vectors
intended use of the commodity
potential vectors of the pest in the PRA area
potential natural enemies of the pest in the PRA area.
Assigning likelihoods for entry, establishment and spread
Likelihoods are assigned to each step of entry, establishment and spread. Six qualitative likelihood descriptors are used: High; Moderate; Low; Very Low; Extremely Low; and Negligible. Definitions for these descriptors and their indicative ranges are given in Table A.1. The indicative ranges are only provided to illustrate the boundaries of the descriptors and are not used beyond this purpose in qualitative PRAs. These indicative ranges provide guidance to the risk analyst and promote consistency between different pest risk assessments.
[bookmark: _Ref524354931][bookmark: _Ref457826303][bookmark: _Toc6906414][bookmark: _Toc202256550]Table A.1 Nomenclature of likelihoods
	Likelihood
	Descriptive definition
	Indicative range

	High
	The event would be very likely to occur
	0.7 < to ≤ 1

	Moderate
	The event would occur with an even likelihood
	0.3 < to ≤ 0.7

	Low
	The event would be unlikely to occur
	0.05 < to ≤ 0.3

	Very Low
	The event would be very unlikely to occur
	0.001 < to ≤ 0.05

	Extremely Low
	The event would be extremely unlikely to occur
	0.000001 < to ≤ 0.001

	Negligible
	The event would almost certainly not occur
	0 < to ≤ 0.000001


Combining likelihoods
The likelihood of entry is determined by combining the likelihood that the pest will be imported into the PRA area and the likelihood that the pest will be distributed within the PRA area, using a matrix of rules (Table A.2). This matrix is then used to combine the likelihood of entry and the likelihood of establishment, and the likelihood of entry and establishment is then combined with the likelihood of spread to determine the overall likelihood of entry, establishment and spread.
For example, if a descriptor of Low is assigned for the likelihood of importation, Moderate for the likelihood of distribution, High for the likelihood of establishment and Very Low for the likelihood of spread, then the likelihood of importation of Low and the likelihood of distribution of Moderate are combined to give a likelihood of Low for entry. The likelihood for entry is then combined with the likelihood assigned for establishment of High to give a likelihood for entry and establishment of Low. The likelihood for entry and establishment is then combined with the likelihood assigned for spread of Very Low to give the overall likelihood for entry, establishment and spread of Very Low. This can be summarised as:
importation x distribution = entry [E]	Low x Moderate = Low
entry x establishment = [EE]	Low x High = Low
[EE] x spread = [EES]	Low x Very Low = Very Low
[bookmark: _Ref524354947][bookmark: _Ref457826328][bookmark: _Toc6906415][bookmark: _Toc202256551]Table A.2 Matrix of rules for combining likelihoods
	
	High
	Moderate
	Low
	Very Low
	Extremely Low
	Negligible

	High
	High
	Moderate
	Low
	Very Low
	Extremely Low
	Negligible

	Moderate
	–
	Low
	Low
	Very Low
	Extremely Low
	Negligible

	Low
	–
	–
	Very Low
	Very Low
	Extremely Low
	Negligible

	Very Low
	–
	–
	–
	Extremely Low
	Extremely Low
	Negligible

	Extremely Low
	–
	–
	–
	–
	Negligible
	Negligible

	Negligible
	–
	–
	–
	–
	–
	Negligible


Time and volume of trade
One factor affecting the likelihood of entry is the volume and duration of trade. If all other conditions remain the same, the overall likelihood of entry will increase as time passes and the overall volume of trade increases.
The department normally considers the likelihood of entry on the basis of the estimated volume of one year’s trade. This is a convenient value for the analysis that is relatively easy to estimate and allows for expert consideration of seasonal variations in pest presence, incidence and behaviour to be taken into account. The consideration of the likelihood of entry, establishment and spread and subsequent consequences takes into account events that might happen over a number of years even though only one year’s volume of trade is being considered. This difference reflects biological and ecological facts, for example where a pest or disease may establish in the year of import but spread may take many years.
The use of a one year volume of trade has been taken into account when setting up the matrix that is used to estimate the risk and therefore any policy based on this analysis does not simply apply to one year of trade. Policy decisions that are based on the department’s method that uses the estimated volume of one year’s trade are consistent with Australia’s policy on appropriate level of protection and meet the Australian Government’s requirement for ongoing quarantine protection. If there are substantial changes in the volume and nature of the trade in specific commodities then the department will review the risk analysis and, if necessary, provide updated policy advice.
In assessing the volume of trade in this risk analysis, the department assumed that a substantial volume of trade will occur.
Assessment of potential consequences
In estimating the potential consequences of a pest if the pest were to enter, establish and spread in Australia, the department uses a 2-step process. In the first step, a qualitative descriptor of the impact is assigned to each of the direct and indirect criteria in terms of the level of impact and the magnitude of impact. The second step involves combining the impacts for each of the criteria to obtain an ‘overall consequences’ estimation.
Step 1: Assessing direct and indirect impacts
Direct pest impacts are considered in the context of the impacts on:
[bookmark: _Ref524354990][bookmark: _Toc6906416]the life or health of plants and plant products
This may include pest impacts on the life or health of the plants and production effects (yield or quality) either at harvest or during storage.
· Where applicable, pest impacts on the life or health of humans or of animals and animal products may also be considered.
other aspects of the environment.
Indirect pest impacts are considered in the context of the impacts on:
eradication and control
This may include pest impacts on new or modified eradication, control, surveillance or monitoring and compensation strategies or programs.
domestic trade
This may include pest impacts on domestic trade or industry, including changes in domestic consumer demand for a product resulting from quality changes and effects on other industries supplying inputs to, or using outputs from, directly affected industries.
international trade
This may include pest impacts on international trade, including loss of markets, meeting new technical requirements to enter or maintain markets and changes in international consumer demand for a product resulting from quality changes.
non-commercial and environment
This may include pest impacts on the community and environment, including reduced tourism, reduced rural and regional economic viability, loss of social amenity, and any ‘side effects’ of control measures.
For each of these direct and indirect criteria, the level of impact is estimated over 4 geographic levels, defined as:
Local–an aggregate of households or enterprises (a rural community, a town or a local government area)
District–a geographically or geopolitically associated collection of aggregates (generally a recognised section of a state or territory, such as ‘Far North Queensland’)
Regional–a geographically or geopolitically associated collection of districts in a geographic area (generally a state or territory, although there may be exceptions with larger states such as Western Australia)
National–Australia wide (Australian mainland states and territories and Tasmania).
For each criterion, the magnitude of impact at each of these geographic levels is described using 4 categories, defined as:
Unlikely to be discernible–pest impact is not usually distinguishable from normal day-to-day variation in the criterion
Minor significance–expected to lead to a minor increase in mortality/morbidity of hosts or a minor decrease in production but not expected to threaten the economic viability of production. Expected to decrease the value of non-commercial criteria but not threaten the criterion’s intrinsic value. Effects would generally be reversible.
Significant–expected to threaten the economic viability of production through a moderate increase in mortality/morbidity of hosts, or a moderate decrease in production. Expected to significantly diminish or threaten the intrinsic value of non-commercial criteria. Effects may not be reversible.
Major significance–expected to threaten the economic viability through a large increase in mortality/morbidity of hosts, or a large decrease in production. Expected to severely or irreversibly damage the intrinsic ‘value’ of non-commercial criteria.
Each individual direct or indirect impact is given an impact score (A–G) using the decision rules in Figure A.1. This is done by determining which of the shaded cells with bold font in Figure A.1 correspond to the level and magnitude of the particular impact.
The following are considered during this process:
At each geographic level below 'National', an impact more serious than ‘Minor significance’ is considered at least 'Minor significance' at the level above. For example, a ‘Significant’ impact at the state or territory level is considered equivalent to at least a ‘Minor significance’ impact at the national level.
[bookmark: _Ref17718804]If the impact of a pest at a given level is in multiple states or territories, districts or regions or local areas, it is considered to represent at least the same magnitude of impact at the next highest geographic level. For example, a ‘Minor significance’ impact in multiple states or territories represents a ‘Minor significance’ impact at the national level.
The geographic distribution of an impact does not necessarily determine the impact. For example, an outbreak could occur on one orchard/farm, but the impact could potentially still be considered at a state or national level.
[bookmark: _Ref90446454][bookmark: _Toc202256548]Figure A.1 Decision rules for determining the impact score for each direct and indirect criterion, based on the level of impact and the magnitude of impact
[image: A diagrammatic representation of the direct and indirect impact score assessment of a pest over 4 geographical levels (from left to right)-local, district, regional and national. The measure of impact for each criterion is converted to an alphabetic score, denoted by increasing impact from A ('Unlikely to be discernible' in the lower region of the figure) to G ('Major significance' in the upper region of the figure).]
For each criterion:
· the level of impact is estimated over 4 geographic levels: local, district, regional and national
· the magnitude of impact at each of the 4 geographic levels is described using 4 categories: unlikely to be discernible, minor significance, significant and major significance
· an impact score (A–G) is assigned by determining which of the shaded cells with bold font correspond to the level and magnitude of impact.
[bookmark: _Hlk195624757]Step 2: Combining direct and indirect impacts
The overall consequence for each pest or each group of pests is achieved by combining the impact scores (A–G) for each direct and indirect criterion using the decision rules in Table A.3. These rules are mutually exclusive, and are assessed in numerical order until one applies. For example, if the first rule does not apply, the second rule is considered, and so on.
[bookmark: _Ref524355002][bookmark: _Toc6906417][bookmark: _Toc202256552]Table A.3 Decision rules for determining the overall consequence rating for each pest
	Rule
	The impact scores for consequences of direct and indirect criteria
	Overall consequence rating

	1
	Any criterion has an impact of ‘G’; or
more than one criterion has an impact of ‘F’; or
a single criterion has an impact of ‘F’ and each remaining criterion an ‘E’.
	Extreme

	2
	A single criterion has an impact of ‘F’; or
all criteria have an impact of ‘E’.
	High

	3
	One or more criteria have an impact of ‘E’; or
all criteria have an impact of ‘D’.
	Moderate

	4
	One or more criteria have an impact of ‘D’; or
all criteria have an impact of ‘C’.
	Low

	5
	One or more criteria have an impact of ‘C’; or
all criteria have an impact of ‘B’.
	Very Low

	6
	One or more but not all criteria have an impact of ‘B’, and all remaining criteria have an impact of ‘A’; or
all criteria have an impact of ‘A’.
	Negligible


Estimation of the unrestricted risk
Once the assessment of the likelihood of entry, establishment and spread and for potential consequences are completed, the unrestricted risk can be determined for each pest or each group of pests. This is determined by using a risk estimation matrix (Table A.4) to combine the estimates of the likelihood of entry, establishment and spread and the overall consequences of pest establishment and spread.
[bookmark: _Toc384979280]When interpreting the risk estimation matrix, note the descriptors for each axis are similar (for example, Low, Moderate, High) but the vertical axis refers to likelihood and the horizontal axis refers to consequences. Accordingly, a Low likelihood combined with High consequences, is not the same as a High likelihood combined with Low consequences—the matrix is not symmetrical. For example, the former combination would give an unrestricted risk rating of Moderate, whereas the latter would give a Low rating.
[bookmark: _Ref524355015][bookmark: _Toc6906418][bookmark: _Toc202256553]Table A.4 Risk estimation matrix
	Likelihood of pest entry, establishment and spread
	Consequences of pest entry, establishment and spread

	
	Negligible 
	Very Low
	Low 
	Moderate
	High
	Extreme 

	High 
	Negligible risk
	Very Low risk
	Low risk
	Moderate risk
	High risk
	Extreme risk

	Moderate
	Negligible risk
	Very Low risk
	Low risk
	Moderate risk
	High risk
	Extreme risk

	Low
	Negligible risk
	Negligible risk
	Very Low risk
	Low risk
	Moderate risk
	High risk

	Very Low
	Negligible risk
	Negligible risk
	Negligible risk
	Very Low risk
	Low risk
	Moderate risk

	Extremely Low
	Negligible risk
	Negligible risk
	Negligible risk
	Negligible risk
	Very Low risk
	Low risk

	Negligible 
	Negligible risk
	Negligible risk
	Negligible risk
	Negligible risk
	Negligible risk
	Very Low risk


The appropriate level of protection (ALOP) for Australia
The SPS Agreement defines the concept of an ‘appropriate level of sanitary or phytosanitary protection (ALOP)’ as the level of protection deemed appropriate by the WTO Member establishing a sanitary or phytosanitary measure to protect human, animal or plant life or health within its territory.
Like many other countries, Australia expresses its ALOP in qualitative terms. The ALOP for Australia, which reflects community expectations through government policy, is currently expressed as providing a high level of sanitary or phytosanitary protection aimed at reducing risk to a very low level, but not to zero. The band of cells in Table A.4 marked ‘Very Low risk’ represents the ALOP for Australia.
[bookmark: _Ref524681905]Adoption of outcomes from previous assessments
Outcomes of previous risk assessments have been adopted in this assessment for pests for which the risk profile is assessed as comparable to previously assessed situations.
The prospective adoption of previous risk assessment ratings for the likelihood of importation and the likelihood of distribution is considered on a case-by-case basis by comparing factors relevant to the pathway being assessed with those assessed previously. For assessment of the likelihood of importation, factors considered/compared include the commodity type, the prevalence of the pest and commercial production practices in the exporting country/region. For assessment of the likelihood of distribution of a pest the factors considered/compared include the commodity type, the ways the imported produce will be distributed within Australia as a result of the processing, sale or disposal of the imported produce, and the time of year when importation occurs and the availability and susceptibility of hosts at that time. After comparing these factors and reviewing the latest literature, previously determined ratings may be adopted if the department considers the likelihoods for the pathway being assessed to be comparable to those assigned in the previous assessment(s), and there is no new information to suggest that the ratings assigned in the previous assessment(s) have changed.
In this review, likelihood of importation is assessed for pathogens that have the potential to be associated with imported cut flowers, taking into consideration the differences in commodity type, prevalence of the pest and commercial production practices in the exporting country/region. 
In this review, likelihood of distribution is assessed for pathogens that have the potential to be associated with imported cut flowers, taking into consideration the ways the imported produce will be distributed within Australia, the occurrence (or lack of) and level (if occurred) of diversion of the intended use of the imported cut flowers to propagation in the PRA area, and the likelihood that the propagation will be successful in producing a viable and healthy plant to serve as a host.   
The likelihoods of establishment and of spread of a pest species in the PRA area will be comparable between risk assessments, regardless of the import pathway through which the pest has entered the PRA area. This is because these likelihoods relate specifically to conditions and events that occur in the PRA area, and are independent of the import pathway. Similarly, the estimate of potential consequences associated with a pest species is also independent of the import pathway. Therefore, the likelihoods of establishment and of spread of a pest, and the estimate of potential consequences, are directly comparable between assessments. If there is no new information available that would significantly change the ratings for establishment or spread or the consequences the pests may cause, the ratings assigned in the previous assessments for these components may be adopted with confidence.
[bookmark: _Toc197938548][bookmark: _Toc197953579]Appendix B: Examples of Reddit posts
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Source: (a) https://www.reddit.com/r/propagation/comments/11i23p5/week_2_of_propagating_roses_and_carnations_from_a/ (b) https://www.reddit.com/gallery/11h0ker (c)https://www.reddit.com/media?url=https%3A%2F%2Fi.redd.it%2F8scf0yg5imka1.jpg (d)https://www.reddit.com/r/propagation/comments/zudgwx/anyone_with_experience_with_butchers_broom_plants/ (e)https://www.reddit.com/r/propagation/comments/zbr6zn/what_kind_of_orchid_is_this_and_can_it_be/ (f)https://www.reddit.com/r/proplifting/comments/11gj3te/can_i_propagate_these_theyre_store_bought_red/ (g)https://www.reddit.com/gallery/110cqz3
[bookmark: _Toc197938549][bookmark: _Toc197953580]Glossary, acronyms and abbreviations
	Term or abbreviation
	Definition

	(the) Act
	The Biosecurity Act 2015

	Appropriate level of protection (ALOP) for Australia
	The Biosecurity Act 2015 defines the appropriate level of protection (or ALOP) for Australia as a high level of sanitary and phytosanitary protection aimed at reducing biosecurity risks to very low, but not to zero.

	Biosecurity risk
	The Biosecurity Act 2015 refers to biosecurity risk as the likelihood of a disease or pest entering, establishing or spreading in Australian territory, and the potential for the disease or pest causing harm to human, animal or plant health, the environment, economic or community activities. 

	Consignment
	A quantity of plants, plant products or other articles being moved from one country to another and covered, when required, by a single phytosanitary certificate (a consignment may be composed of one or more commodities or lots) (FAO 2022).

	(the) department
	(the) Department of Agriculture, Fisheries and Forestry.

	Devitalisation
	The application of a treatment which renders plant material incapable of propagation

	Diversion from intended use (DFIU)
	The practice of diversion from intended use (declared purpose for which plants, plant products, or other articles are imported, produced or used), for example, time-limited decorative purposes in the case of imported cut flowers

	Establishment (of a pest)
	Perpetuation, for the foreseeable future, of a pest within an area after entry (FAO 2022).

	Fresh
	Living; not dried, deep-frozen or otherwise conserved (FAO 2022).

	Goods
	The Biosecurity Act 2015 defines goods as an animal, a plant (whether moveable or not), a sample or specimen of a disease agent, a pest, mail or any other article, substance or thing (including, but not limited to, any kind of moveable property).

	Imported cut flowers

	(for the purpose of this report) Commercially produced fresh cut flowers and foliage without propagules (for example, bulbils, fruit and seed), imported for time-limited decorative purposes in Australia.

	Import permit
	Official document authorising importation of a commodity in accordance with specified phytosanitary import requirements (FAO 2022).

	Inspection
	Official visual examination of plants, plant products or other regulated articles to determine if pests are present or to determine compliance with phytosanitary regulations (FAO 2022).

	Intended use
	Declared purpose for which plants, plant products, or other articles are imported, produced or used (FAO 2022).

	International Plant Protection Convention (IPPC)
	The IPPC is an international plant health agreement, established in 1952, that aims to protect cultivated and wild plants by preventing the introduction and spread of pests. The IPPC provides an international framework for plant protection that includes developing International Standards for Phytosanitary Measures (ISPMs) for safeguarding plant resources.

	International Standard for Phytosanitary Measures (ISPM)
	An international standard adopted by the Conference of the Food and Agriculture Organization, the Interim Commission on Phytosanitary Measures or the Commission on Phytosanitary Measures, established under the IPPC (FAO 2022).

	National Plant Protection Organization (NPPO)
	Official service established by a government to discharge the functions specified by the IPPC (FAO 2022).

	Pathogen
	A biological agent that can cause disease to its host.

	Pathway
	Any means that allows the entry or spread of a pest (FAO 2022).

	Pest
	Any species, strain or biotype of plant, animal, or pathogenic agent injurious to plants or plant products (FAO 2022).

	Pest risk analysis (PRA)
	The process of evaluating biological or other scientific and economic evidence to determine whether an organism is a pest, whether it should be regulated, and the strength of any phytosanitary measures to be taken against it (FAO 2022).

	Phytosanitary measure
	Phytosanitary relates to the health of plants. Any legislation, regulation or official procedure having the purpose to prevent the introduction or spread of quarantine pests, or to limit the economic impact of regulated non-quarantine pests (FAO 2022). In this risk analysis the term ‘phytosanitary measure’ and ‘risk management measure’ may be used interchangeably.

	Propagation (for plants)
	The process of creating new plant(s) 

	Propagable
	Capable of being propagated.

	SPS Agreement
	WTO Agreement on the Application of Sanitary and Phytosanitary Measures.

	Treatment (as a phytosanitary measure)
	Official procedure for killing, inactivating, removing, rendering infertile or devitalising regulated pests (FAO 2022).

	Viable
	Alive, able to germinate or capable of growth.
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Week 2 of propagating roses and carnations from a bouquet. How's
it looking so far?

Hey mine from a bouquet started doing the exact same so I'm trying to propagate also. Did yours ever root? My
biggest new growth accidentally broke off but | see a few more trying. Fingers crossed!

O 1% DReply LQAward @ Share

No roots, lttle offshoots on the nodes that dried up and shriveled even after | planted them. This was not a
successful propagation s

D28 DReply QL Award A Share

Could this possibly be helped turn into something?

itis extremely difficult to prop roses, technically can be done but most roses are grafted

O ¢38 OrReply Qawd A Share

That's what | thought. | had a rose | got as a birthday gift years ago shoot out 3 super long growths, and |
tried to prop them. | could've researched a bit better and maybe they would've lived, but I'm aware that it's
very unlikely it will work anyway.

G185 OReply QAward A share
® 1 more reply

There are more and more vendors growing and selling own oot roses nowadays. Much easier to do.

D18 OrReply QAward A Share

Definitely possible. However, I'd recommend learing on cuttings of your own plant first until you get the process
figured out.

S1L DReply QAward A Share

can anyone help me with these pittosporum cuttings? they were in
my valentine's day bouquet & i'd love to prop them. i just used honey
as a rooting hormone as that's all i have on hand at the moment but
unsure if that will work for this type of woody plant/bush/tree
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Anyone with experience with butchers broom plants? Been trying to
prop this stem | got from a bouquet way back in June and still no
roots! I've tried everything | can think of.

Stick some pothos or basil in there with it. They have rooting hormone enough to share with other plants.

© 910 OReply QAward @ Share =

Okay, Il give it a try, thank you!

G118 OReply L Award A Share =

) 1 don't think this can be propagated by stem. But it could be wrong. 6 months is way too long. “Can | plant it from
aleaf? No, Ruscus is multiplied by dividing roots having small sprouts on them and by replanting them
] immediately.

O ¢28 OReply QAward P Share

s Yea | would let it dry out n let it sprout n try with them

| G118 DReply £ Award @ Share -

1

What kind of orchid is this and can it be propagated? (More in
comments)

I was just in a wedding and the bride gave me some of the centerpieces which includes these pretty orchids.
know some types of orchids can be propagated but | don't know what kind this is or if its possible. | thought it
would be really cool try to grow and maybe be able to give them a plant on their 1st anniversary grown from the
flowers from their wedding. The other things in the flower displays are roses, hydrangeas, eucalyptus, and fern
leaves. If any of those are able to be propagated I'd be interested in trying that too!

If there's anywhere else | should post or good resources let me know!

Thank you!
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Orchids don't prop from flowers

-4 G718 DReply QAward @ Share

Dendrodium Im pretty sure but | only work it a floral wharehouse next to a green house. However we do have to
get silks for them as well. Otherwise | qouksnhave zero cluel!

28 Orpy Qawad P she =

Hard to tel, but looks like might be a type of cattleya (or maybe laelia) - - but the branching is more suggestive of
dendrobium, | think.

G108 ORpy QAwrd A She =
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Can i propagate these? :/ they're store bought red roses, I'm not sure
about the variety

Roses can be propagated but these look quite far gone? As others have stated, soil and rooting hormones. But as
these are bloomed out(having spent most energy to flower and little left over to create roots) and have some
starts of decay you could have a very low succes rate. For woody plants like roses there s often an ideal time and
type of growth for making cuttings and this is likely not that. Not saying it could not work. but curb the
enthousiasm a bit to avoid dissapointment

5O QAwd  Ashre -

You can try! Cut off the flowers, cut the stem at a 45 degree angle below a node, lightly scrape the skin off the
stem at the bottom, dip in rooting hormone, and stick in some potting soil with 2 dome over it

© &3 Q Award A Share -

Oh that's great! Is the rooting hormone necessary?

O G20 Qomed P -

Is it cinnamon that works in a pinch?

0 R Award A Share

I don't know, but it's recommended. | heard honey works as well, but have never tried it

1 Q Award A Share

Also, where willthe roots grow from?

O 10 RAwd Ashe -

They will grow from or near the node that you left a the bottom - the shaved part of the stem.
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Rescued from a dead bouquet of flowers

FIRST-TIMER
What is it? And since the bottom chunk has roots and fresh leaves sprouting, and the top chunk has new growth coming
do | plant it as a (very top heavy) single unit or behead the top, allow it to root and plant it as two halves?

Ornamental cabbage. Not sure it edible, but f you give it a good sniff it will be obvious. | also rescued a white
one from a bouquet a few years back thinking it was a flower of some kind
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- Since | saw someone asking what this is a couple of months ago | have been wanting to find one! | looked up
seeds but they are expensive and | don't want to get duped
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Maybe experiment with just simple and cheaper kale as 3 bouquet filler? It comes in a stunning purple. Herbs
like basi, thyme and dill are becoming common fillrs. Here in Canada, some of the most basic garden seeds
are stil inexpensive to buy.
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If you successfully prop this, it will probably bolt. It would make a flower stalk. bloom, produce seeds and then die.
2 You can collect the seeds and try growing new pretty cabbages!
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