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Key points

e Effective 1 December 2021, specific measures for ‘Candidatus Liberibacter solanacearum’
(CaLso) on apiaceous seed for planting will be removed from carrot, celery/celeriac, chervil,
fennel, parsley, and parsnip seed for planting.

e The need for a polymerase Chain Reaction (PCR) test or hot water treatment (HWT) will end.

e For tissue cultures, conditions will remain unchanged, should trade occur.

Background

Calso was first reported affecting carrot production in Europe in 2010, a period of expansion in its
distribution and reported host range followed, and the bacterium was reported as associated with
the seed of several apiaceous species and claimed to be seed transmitted in carrot in 2014 (See
Table 1 and Figure 1 for details).

In response, the Department of Agriculture, Water and the Environment implemented emergency
measures in 2014 and early 2017. In 2017, the Final pest risk analysis for Candidatus Liberibacter
solanacearum associated with apiaceous crops was also released. It recommended pest risk
management measures (replacing emergency measures) for Calso on seeds for planting and tissue
cultures of 6 apiaceous species (Anthriscus cerefolium—chervil, Apium graveolens—celery, Daucus
carota—carrot, Foeniculum vulgare—fennel, Pastinaca sativa—parsnip and Petroselinum crispum—
parsley). In 2021, this policy was adopted in the ‘Final review of import conditions for apiaceous
vegetable seeds for sowing’, noting at the time further consideration was required.

The department continually monitors relevant science and other information, and import conditions
are revised when technically justified. Significant new scientific research has become available since
the release of both policies that demonstrates that seed transmission of CaLso does not occur in
apiaceous species. The department has therefore reconsidered the technical justification for the
current measures applied for CaLso on apiaceous seed for planting.

Appraisal
Key evidence for retaining measures included

e Calso is reported to significantly affect several apiaceous field crops: carrot (Munyaneza et al.
2010), celery/celeriac (Teresani et al. 2014), chervil, fennel, parsley and parsnip (Hajri et al.
2017) (See Figure 1).

e Calsois reported, including using PCR-based diagnostic techniques, to be associated with the
seed of these apiaceous species (llardi, Di Nicola & Tavazza 2016; Ministry for Primary Industries
2017; Monger & Jeffries 2016, 2018).



Department of Agriculture, Water and the Environment Revised import conditions for CalLso associated with apiaceous seed

e Calso seed-to-progeny (vertical) transmission was claimed for carrot (Bertolini et al. 2015).

Effectively, this evidence provided the technical justification for the recommended measures for
Calso on apiaceous seed for planting finalised in 2017 and adopted in later policy.

Key evidence against retaining measures included

e (Calso association with host crops in-field and with the seed of these species is upheld, the
weight of evidence is that Calso is not vertically or horizontally transmitted through or by the
seed of these 6 apiaceous species:

o Vertical (plant-seed-progeny) transmission of CalLso cannot be replicated in recent
research:

= since the original claim was made for seed transmission in carrot (Bertolini et al.
2015), this result has not been replicated in multiple independent trials/studies
(Fujikawa et al. 2020; Haapalainen et al. 2020; Haapalainen et al. 2018; Loiseau
et al. 2017a; Loiseau et al. 2017b; Mawassi et al. 2018; Monger & Jeffries 2018),
and vertical transmission of CalLso has not been reported in any other species.
Reported research includes additional research undertaken by a co-author of
the original study (Loiseau et al. 2017a).

= research demonstrates that although Calso is detectable in seed it is non-viable
(Loiseau et al. 2017a).

o Results of independent research commissioned by the department (Kelly et al. 2021)
assessing Calso transmission through carrot seed is also consistent with these results;
Calso bacterial cells were found to be non-viable and vertical transmission was not
observed.

e Anintroduced psyllid species (Bactericera cockerelli) known to transmit Calso associated with
solanaceous hosts is present in Australia (WA). However, even if CalLso were hypothetically
considered to be vertically transmitted, this psyllid species is (i) not known to naturally associate
with the 6 apiaceous host plant species or (ii) transmit the CaLso strains (‘haplotypes’) that infect
apiaceous species.

e Australian psyllid species are not known to transmit CalLso, and Trioza psyllids that are present
are not known to naturally feed on these apiaceous species.

e No secondary (horizontal) transmission pathways are known for Calso to infect a host, possibly
because it is unlikely to remain viable and persist in the external environment.

o Considering the biology of CalLso as an obligate resident of plant phloem and insect
alimentary tract, its existence is effectively limited to that of its host plant and psyllid
vector environments.

o Seed maturation processes are expected to result in loss of the connection with the
vasculature system and limit CaLso access to phloem assimilates. During maturation
seed desiccation also occurs. Conditions within mature seed are unlikely to be conducive
to Calso survival and persistence, and may well explain the empirical observations that
Calso is non-viable in mature seed and not vertically transmitted.

o If Calso were present as a contaminant on the seed surface, conditions are also unlikely
to be conducive for its survival and persistence.

o Calso is not known to be mechanically transmitted by contact, or dispersed by wind or
rain splash.

o Calso is not known to survive and persist in soil or water environments.
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Conclusion

The department has re-appraised the risk posed by Calso on the apiaceous seed for planting
pathway. Based on the now available scientific research for Calso and the 6 apiaceous species that
were regulated (Table 1), it is concluded that:

e in-field (crop) association is upheld
e seed association is upheld
e seed (vertical and horizontal) transmission is not upheld.

Consequently, there is no technical justification for retaining the current measures for Calso on
apiaceous seed for planting.

Removing these measures for CalLso on this pathway will:

e ensure an appropriate level of protection (ALOP) for Australia is maintained, with the least trade
restrictive measures
e be consistent with Australia’s rights and obligations under the SPS Agreement.

Calso will remain as a quarantine pest for Australia, and be regulated on other propagative
pathways, as appropriate.

Should new science or other relevant information become available at any time, the department will
take this into consideration and take appropriate action.

Keep informed

Subscribe to Biosecurity Risk Analysis Plant via our online subscription service to receive notices
about plant biosecurity policies.


https://subscribe.agriculture.gov.au/subscribe
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Table 1. Chronology of reported evidence for CaLso association with apiaceous species
and phytosanitary regulatory actions

Year | Host (observed) Claimed Evidence Reference Action(s)
seed
association
2010 | Carrot (in-field) e  First report (Finland) of | Munyanezaetal. | -
Calso suspected (2010)
impact on carrot crops
based on visual
symptoms and psyllid
presence.
2012 | Carrot (in-field) e  First reports (Norway, (Munyanezaetal. | -
Sweden, and mainland | 20123;
Spain) of Calso Munyaneza et al.
suspected impact on 2012b)
carrot crops based on
visual symptoms and
psyllid presence.
2014 | Carrot Seedborne e  May: Calso detected in | Bertolini et al. Emergency measures
(experimental) Seed carrot seed based on (2015)* implemented (October
transmitted PCR. Claimed Calso 2014) on
was viable in carrot e carrot seed for
seed and vertically planting
transmitted to e  carrot tissue
progeny. cultures
Celery (in-field) e July: First report of Teresani et al.
Calso impact on celery | (2014)
crops based on visual
symptoms, PCR, and
electron microscopy of
celery plant tissues.
Carrot (in-field) e July: First report (Loiseau et al.
(Morocco) of Calso on | 2014; Tahzima et
carrot al. 2014)
e  First report (France) of
Calso on carrot.
2015 | Carrot (in-field) e  First report (Germany) | Munyanezaetal. | -
of Calso associated (2015)
with psyllid-infested
carrots.
2016 | Carrot (seed) Seedborne e  First report (Italy) of llardi, Di Nicola -
Calso on carrot seed. and Tavazza
(2016)
Parsley (seed) Seedborne e  First report (United Monger and
Kingdom) of CalLso in Jeffries (2016)
parsley seed
e  (Calso was detected in
parsley seed by PCR.
Carrot (in-field) e  First report (Morocco) | Tahzima et al.
of Calso associated (2017)*
with psyllid-
Bactericera trigonica
on carrots.
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Year | Host (observed) Claimed Evidence Reference Action(s)
seed
association
2017 | Carrot e  May: PCR based Hajri et al. (2017) Emergency measures
(experimental) detection of Calso in and Loiseau et al. | (April 2017) extended
Celery/Celeriac carrot, celery/celeriac, | (2017a) to
(in-field) chervil, fennel, parsley, e celery/celeriac,
Chervil (in-field) and parsnip crops. parsley, and
Fennel (in-field) parsnip seed for
Parsley (in-field) planting
Parsnip (in-field) e chervil, fennel,

parsley, and
parsnip tissue
cultures.

Final pest risk analysis
published (September
2017) and measures
retained on

e carrot,
celery/celeriac,
chervil, fennel,
parsley, and
parsnip seed for
planting.

e carrot,
celery/celeriac,
chervil, fennel,
parsley, and
parsnip tissue

cultures.
Carrot Seedborne e No seed transmission Qishi et al. (2017)
(experimental) Not seed was observed.
transmitted
Carrot Seedborne e  June: No seed Loiseau et al.
(experimental) Not seed transmission was (2017b)
transmitted observed.
Carrot Seedborne e  December: No seed Loiseau et al.
(experimental) Not seed transmission was (20173)
transmitted observed.
Fennel (seed) Seedborne e July: CaLso was Ministry for
detected in fennel Primary Industries

seeds originating from (2017)
the Netherlands at the
New Zealand border.
e  August: Calso was
detected in fennel
seeds traded through
Australia at the New
Zealand border.
Celery/Celeriac Seedborne e  September: The first Monger and
(seed) finding of CaLso in Jeffries (2018) *
celeriac seed.
e  (Calso was detected by
real time PCR.
Parsley (seed) Seedborne e  September: Calso was | Monger and
detected in parsley by | Jeffries (2018) *
real time PCR.




Department of Agriculture, Water and the Environment Revised import conditions for CalLso associated with apiaceous seed

Year | Host (observed) Claimed Evidence Reference Action(s)
seed
association
Parsnip (seed) Seedborne e  September: Calso was | Monger and

detected in parsnip by | Jeffries (2018) *
real time PCR.

Carrot (seed) Seedborne e No seed transmission Monger and
Not seed was observed. Jeffries (2018) *
transmitted
2018 | Carrot Seedborne e  (Calso was detected in Mawassi et al. -
(experimental) Not seed carrot seed. (2018)

transmitted | ¢  No seed transmission
was observed.
Carrot Seedborne e  (Calso was detected in Haapalainenetal. | -
(experimental) Not seed carrot seed. (2018)
transmitted ° No seed transmission
was observed.

2020 | Carrot Seedborne e  Calso was detected in (Fujikawa et al. -
(experimental) Not seed carrot seed. 2020; Nissinen et
transmitted . No seed transmission al. 2021)*
was observed.
2021 | Carrot Seedborne e  Calso was non-viable DAWE -
(experimental) Not seed in carrot seeds. commissioned
transmitted | ¢  No seed transmission research: Kelly et
was observed. al. 2021

(unpublished)

*Paper was published online in the previous year
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Figure 1. Timeline

Emergency Measures
Implemented for
carrot seed and tissue
cultures

Emergency Measures
Measures extended to:

« celery/celeriac, parsley and parsnip seeds for planting

« chervil, fennel, parsley and parsnip tissue cultures

Final pest risk analysis

Release of final PRA supported retaining
measures on apiaceous seeds for sowing and
tissue cultures

*First published online in the year paper appears in the timeline
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