NAME OF THE ORGANISM: Aphelenchoides fragariae (APLOFR)

GENERAL INFORMATION ON THE PEST
Name as submitted in the project specification (if different):
 

Pest category:
 
Nematoda

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):
 
Remark: DE suggested to list all Aphelenchoides at genus level to reduce diagnostic workload. Although differentiation between species may be difficult, the Fruit SEWG suggested to perform an assessment at species level. If needed, measures addressing the risk with different Aphelenchoides species can be defined.
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):
 
Belgium (1992); Bulgaria (2002); Denmark (1993); Estonia (2002); France (1992); Germany (2014); Hungary (2002); Ireland (2002); Italy (2002); Latvia (2002); Netherlands (2002); Poland (2002); Portugal (2002); Portugal/Azores (2002); Portugal/Madeira (2002); Slovakia (2002); Spain (2002); Spain/Islas Canárias (2002); Sweden (1992)
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/).

HOST PLANT N°1: Fragaria (1FRAG) for the Fruits (including hops) sector.

Origin of the listing:
 
Commission Implementing Directive (EU) 2014/98/EU and Commission Implementing Regulation (EU) 2019/2072
Plants for planting:
 
Plants intended for planting

3 - Is the pest already listed in a PM4 standard on the concerned host plant?
 
Yes 
Conclusion:
 
Evaluation continues
 
Justification (if necessary):
 
The pest is listed in EPPO Standard PM4-11 Certification scheme for strawberry. However, when responding to the questionnaire, NL considered that economic impact was acceptable and supported deregulation. Evaluation continues with a focus on the economic impact.
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:
 
Aphelenchoides fragariae is a polyphagous foliar nematode, over 250 plants in 47 families are recorded as hosts (Sturhan, 1962 cited in CABI, 2022; Ferris, 2022). A. fragariae is an obligate parasite of above-ground plant parts and may be ecto- or endoparasitic. On strawberry it is ectoparasitic on folded crown and runner buds, feeding caused small, dry brown areas, delimited by the midrib and major veins. The nematodes may be found feeding endoparasitically on leaf tissues and have occasionally been found in fruit pulp (Tacconi, 1972; cited in CABI, 2022).
The nematode cannot survive in soil without a host for more than 3 months (Szczygiel and Hasior, 1971; cited in CABI, 2021). It survived in a dormant state in fern fronds buried in soil for at least 46 days (Stewart, 1921; cited in CABI). A. fragariae is a facultative parasite; when no host is available it can also feed and survive on fungi, either in the soil or on decaying plant material (Desaeger & Norling, 2017).
No change in A. fragariae population per number of hearts occurred when strawberry plants infested with A. fragariae were stored at temperatures of 14-15°C or in an unheated glasshouse in winter. However, at 20°C, the population increased several times. Under cold-storage conditions at -2 to -1°C it performed well in plant tissues (Tacconi, 1972; Cited in CABI, 2022). Relatively few individuals of A. fragariae survived at -20°C (Hirling, 1972; cited in CABI, 2022). Under dry conditions, A. fragariae survived in damaged lily leaves for more than 600 days (Yamada & Takakura, 1987; cited in CABI 2022).
It can move with infected plant material, however, plant material can be treated (see section on measures available). The Fruit SEWG considered that plants for planting was a significant pathway when cultivating plants for planting under outdoor conditions (not for in vitro plants).
5 - Economic impact:
Are there documented reports of any economic impact on the host?
 
Yes
Justification:
 
A. fragariae is most active in cool spring weather when plant growth is beginning, therefore also called 'spring dwarf'. Ectoparasitic feeding activity begins in the crown of the plant from which distorted buds and puckered leaves with short stems emerge. Brown patches may be visible near the mid-rib of leaves. Fruit either fails to develop from the distorted buds or is small and deformed. If runners are allowed to develop, they will likely be infested. During warmer weather, nematodes may become quiescent and symptoms may disappear (McElroy, 1972).
In Germany, A. fragariae reduced yields by 45% (Blank 1985; cited in CABI, 2022). A. fragariae has also caused significant losses in both France and Italy (Clerfeau et al. 1983; Tacconi 1985; cited in CABI, 2022). In tests in Poland, on seven strawberry varieties tested, A. fragariae could reduce yields by 32–61% (McElroy 1972; Szczygiel 1967; cited in CABI, 2022). In the United States, losses are infrequent but serious when they occur. For example, in Massachusetts losses as high as 60–70% from A. fragariae were reported following the planting of infested planting stock.
Cauliflower disease of strawberry can result from the interaction of either A. fragariae or A. ritzemabosi with the bacterium Rhodococcus fascians. In this disease, the flowers of stunted plants look like miniature cauliflowers (Crosse and Pitcher 1952; Pitcher and Crosse 1958; cited in CABI, 2022).
What is the likely economic impact of the pest irrespective of its infestation source in the absence of phytosanitary measures? (= official measures)
 
Medium
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:
 
Economic impact was rated for plants for planting produced under outdoor conditions (not in vitro).
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:
 
Healthy runners (certified stock enables growers to start clean)
Hot water treatments of runners before planting effectively control Aphelenchoides spp. (Qui et al., 1993)
Crop rotation

If a field becomes infected:
Removing (rouging) and disposal of symptomatic plants as soon as they appear can help to minimize the spread of nematodes to other plants (McElroy, 1972). In addition to rogueing of infested plants and propagating from clean mother plants, minimizing surface moisture on plants and contact between plants, planting on ridges, avoiding splashing water from sprinkler irrigation, and rooting runners in containers placed in the row can help to minimize nematode spread in the field (McElroy 1972; Siddiqi 1975; cited in Westerdahl & Bello, 2023)
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 and EPPO PM 4 Standard.

8 - Tolerance level:
Is there a need to change the Tolerance level:
 
Yes
Proposed Tolerance levels:
 
See measures.
9 - Risk management measures:
Is there a need to change the Risk management measure:
 
Yes
Proposed Risk management measure:
 
The following measure is recommended for A. fragariae, for CAC (in addition to the substantially free from requirement for traded material):
1. Plants for planting derived from in-vitro plants and grown in pots with pest-free growing media (e.g. tested soil, use of sterilized growing media or soil-free),
or
2. Plants for planting produced in a pest free production site and grown in pots with pest-free growing media (e.g. tested soil, use of sterilized growing media or soil-free),
or
3. The crop has been inspected at appropriate times during the growing season, and not more than 1% of the plants have been found to show symptoms of Aphelenchoides spp. infection during the whole growing season, and those symptomatic plants have been removed immediately. For plants for planting which are maintained for a period shorter than three months, only one inspection during this period is necessary.
or
4. Plants for planting have been found to be free of A. fragariae after laboratory tests on a representative sample.

Additional measures in the certification scheme could include threshold in the field (for certified material), and testing, hot water treatment of the runners, soil requirements or selling plants without soil, etc. (for Pre-basic, Basic and Certified).

Remark: measures for A. besseyi should be adapted accordingly.
Justification (if necessary):
 
The Fruit SEWG considered that the PFA option was not practical to establish for this pest.
Option 4 can be performed after plants for planting have been subject to hot water treatment. When choosing option 3, testing may be performed for all Aphelenchoides species together if this is more practical.
The Fruit SEWG recommended that a threshold is established for symptoms on CAC material applicable to all the species together (see measures); and that the risk is managed along with the measures for other species of Aphelenchoides in the fruit marketing directive with tolerances for Pre-basic, Basic and Certified material. There was no reason identified for a different threshold for A. besseyi, A. fragariae and A. ritzemabosi for Basic and Certified material, and harmonization was recommended.
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