NAME OF THE ORGANISM: Hostuviroid impedihumuli (hop stunt viroid) (HSVD00)

GENERAL INFORMATION ON THE PEST
Name as submitted in the project specification (if different):
 
Hop stunt viroid
Pest category:
 
Viruses and viroids

1- Identity of the pest/Level of taxonomic listing:
Is the organism clearly a single taxonomic entity and can it be adequately distinguished from other entities of the same rank?
 
Yes
Is the pest defined at the species level or lower?:
 
Yes
Can listing of the pest at a taxonomic level higher than species be supported by scientific reasons or can species be identified within the taxonomic rank which are the (main) pests of concern?
 

· Not relevant: Fruits (including hops) sector
If necessary, please list the species:
 
-
Is it justified that the pest is listed at a taxonomic rank below species level?
 
Not relevant
Conclusion:
 

· Candidate: Fruits (including hops) sector
Justification (if necessary):
 
Note on taxonomy: Semancik et al. (1988) reported that citrus cachexia disease was caused by a viroid. Subsequently, Diener et al. (1988) and Reanwarakorn & Semancik (1998) showed that this citrus viroid should be identified as a strain of hop stunt viroid. In 1999, Reanwarakorn and Semancik reported the correlation of Hop stunt viroid variants to cachexia and xyloporosis disease of citrus. HSVd has been detected in hop in Slovenia, not from imported material but from transmission from infected citrus fruit used as waste in hop fields (Sano, 2021).
The term cachexia variant should not be used because:
- Although only cachexia variants induce symptoms in Citrus (incl. Fortunella & Poncirus), not all laboratories can determine the variant. In addition to a PCR, it is necessary to sequence the variant or perform a quantitative PCR followed by high resolution melting analysis (Loconsole et al., 2013). Remark: populations of different isolates behave as 'quasispecies', RNA polymerase has a high error rate and there is evidence that a single nucleotide change can modulate symptoms (Serra et al., 2008).
- Other isolates from other plants that can also be infected with HSVd, such grapevines, stone fruit trees, etc., can also be transmitted to hop. The host spectrum of HSVd is very broad and isolates that are asymptomatic in one host can infect and be symptomatic in another one (Sano and Kashiwagi 2022, Marquez-Molins et al., 2021, Zhang et al., 2020).
During the RNQP Project part 1, experts considered that if measures are based on symptoms, listing the Hop stunt viroid would be sufficient.

Remarks:
- Fortunella is considered to be a synonym of Citrus by some authors. Using SSRs markers, Fortunella clusters within the genus Citrus (Barkley et al., 2006). These should be considered the same genus.
- Poncirus is considered to be a synonym of Citrus by some authors, and is categorized as such in EPPO GD. However, when using SSRs markers, Poncirus is a sister genus to Citrus (Barkley et al., 2006). In addition, one chromosomal marker can be used to distinguish Poncirus from Citrus species (Brasileiro Vidal et al., 2007). Whether to consider these as synonym or not is still a matter of debate.
2 – Status in the EU:
 
Is this pest already a quarantine pest for the whole EU?
 
No
Presence in the EU:
 
Yes
List of countries (EPPO Global Database):
 
Croatia (2018); Cyprus (1972); Czech Republic (2009); France (1972); France/Corse (1994); Germany (2022); Greece (2020); Greece/Kriti (2020); Hungary (2018); Italy (2013); Italy/Sardegna (1972); Portugal (2022); Slovenia (2015); Spain (2016)
Conclusion:
 
Candidate
Justification (if necessary):
 
Data of the presence of this pest on the EU territory are available in EPPO Global Database (https://gd.eppo.int/). HSVd has been reported in most Mediterranean countries and is among the most prevanent citrus viroids in the region (Kaponi et al., 2024). However, HSVd is generally considered absent from hop growing regions (e.g. CZ, DE and PL).
HOST PLANT N°1: Humulus lupulus (HUMLU) for the Fruits (including hops) sector.

Origin of the listing:
 
New proposal
Plants for planting:
 
Plants intended for planting, except seeds

3 - Is the pest already listed in a PM4 standard on the concerned host plant?
 
No 
Conclusion:
 
Evaluation continues
 
Justification (if necessary):
 
Remark: EPPO Standard PM 4-16 Certification scheme for hop only notes that 'It is assumed that hop material imported into the EPPO region from elsewhere will have been tested for pests which do not occur in hop in the EPPO region, especially American hop latent virus (Carlavirus) and Hop stunt viroid (Hostuviroid)'.
4 - Are the listed plants for planting the main* pathway for the "pest/host/intended use" combination? (*: significant compared to others):
 
Yes 
Conclusion:
 
Candidate
 
Justification:
 
An express Pest Risk Analysis for HSVd on Hop in Slovenia was published in 2015 (Radisek, 2015). It states that the possible pathways in order of importance are:
- Hop plants for planting
- Plants for planting of other host plants (e.g. stone fruits, grapevine)
- Citrus fruits
- Part of plants (hop remnants)
- Machinery and tools
HSVd is not widespread in the EU (e.g. not present in hop production in CZ, DE and PL).
It can be considered that hop plants for planting may constitute the main pathway that would lead to impact in hop production (when hop planting material is based on vegetative propagation). However, HSVd is rarely detected in hop plants for planting which are generally produced from in-vitro plants, from tested material, under protected conditions. Except in some situations, hop plantations for cone production are not used as a source of propagating material.
HSVd transmission via seeds has been proven on grapevine (Wan Chow Wah and Symons, 1999) and plum trees (Luigi et al., 2010) in a very low range. But it could not been demonstrated in hop (Yaguchi and Takahasi, 1984).
Remark: It should be noted that hop varieties are mostly used locally (practically no import of propagating material).
5 - Economic impact:
Are there documented reports of any economic impact on the host?
 
Yes
Justification:
 
Affected hop plants are stunted by about 40% with shortening of the internodes of main and lateral bines. The total number of hop cones on an infected bine is reduced to 30-50% and the average weight of cones is reduced by 40%. Quality analysis showed a 60% reduction in the alpha acid content, whereas the beta acid content stayed normal (CABI: https://plantwiseplusknowledgebank.org/doi/10.1079/pwkb.species.27694). Affected hop plants show an estimated yield reduction up to 62% depending on the hop variety (Davis et al., 2021, DEFRA, 2013). In responses to the questionnaire, DE considered that mixed infections of HSVd and Citrus bark cracking viroid are causing severe damage to hop production. SI highlighted that hop is a perennial plant which needs a support system for cultivation. Therefore, disease outbreaks with highly aggressive pathogens causes high economic damage.
What is the likely economic impact of the pest irrespective of its infestation source in the absence of phytosanitary measures? (= official measures)
 
Major
Is the economic impact due to the presence of the pest on the named host plant for planting, acceptable to the propagation and end user sectors concerned?
 
No
Is there unacceptable economic impact caused to other hosts (or the same host with a different intended use) produced at the same place of production due to the transfer of the pest from the named host plant for planting?
 

Conclusion:
 
Candidate
Justification:
 
Remark: The host spectrum of HSVd is very broad and isolates that are asymptomatic in one host can infect and be symptomatic in another one (Sano and Kashiwagi 2022, Marquez-Molins et al., 2021, Zhang et al., 2020). However, hops is produced in different areas than citruses and other host plants.
6 - Are there feasible and effective measures available to prevent the presence of the pest on the plants for planting at an incidence above a certain threshold (including zero) to avoid an unacceptable economic impact as regards the relevant host plants?
 
Yes
 
Conclusion:
 
Candidate
Justification:
 
Use of pathogen-free planting material with good cultural practices (disinfecting pruning tools because HSVd can be transmitted mechanically), e.g. in-vitro propagating material, material deriving from tested material
Use separate plantations for cones and plants for planting.
7- Is the quality of the data sufficient to recommend the pest to be listed as a RNQP?
 
Yes
 
Conclusion:
 
Candidate
Justification:
 

CONCLUSION ON THE STATUS:
 
Recommended for listing as an RNQP, based on data.

8 - Tolerance level:
Is there a need to change the Tolerance level:
 
Yes (new regulation proposal)
Proposed Tolerance levels:
 
Zero tolerance approach, based on visual examination and testing of material from which it derived.
9 - Risk management measures:
Is there a need to change the Risk management measure:
 
Yes
Proposed Risk management measure:
 
The Fruit SEWG recommended the following measures:

(A)(a) Plants have been derived from virus tested material

and

(b)(i) Plants have been produced in a pest-free area
or
(ii) Plants have been produced in a pest-free place/site of production. Remark: one option for pest-free production site is to produce in-vitro plants according to EPPO Standard PM 5/8 Guidelines on the phytosanitary measure ‘Plants grown under complete physical isolation

OR

(B) Plants have been subjected to official testing for HSVd on a representative sample and using appropriate methods, and have been found in those tests to be free from HSVd.

- Pre-basic, Basic, Certified material (Remark: no certification scheme on Hops at EU level):
Additional measures to be considered:
• Testing of pre-basic mother plants;
• Pre-basic, basic, certified: visual examination or testing
Justification (if necessary):
 
The Fruit SEWG recommended that material should derive (not directly) from tested material.

In vitro material is always produced from tested material. In-vitro material is already covered by option A(a) and (b)(ii). During the final stage of plant multiplication produced from in-vitro, generally no hop is located in the surrounding. This stage should be produced in a pest-free production site.
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