NAME OF THE ORGANISM: Phytophthora cinnamomi (PHYTCN)

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

Pest category:
 
Chromista

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: Forest reproductive material sector, 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: Forest reproductive material sector, Fruits (including hops) sector
Justification (if necessary):
 
-
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 (1993); France (1994); France/Corse (1994); Germany (2018); Greece (2019); Ireland (1993); Italy (2014); Italy/Sicilia (1998); Italy/Sardegna (2009); Netherlands (1993); Portugal (2023); Portugal/Azores (1994); Spain (2017); Spain/Islas Canárias (2017)
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/). The pest is also reported in other European countries e.g. Poland, Romania (CABI, 2021), and Sweden (Matsiakh & Menkis, 2023).

HOST PLANT N°1: Castanea sativa (CSNSA) for the Forest reproductive material 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):
 
This plant species has no EPPO PM4 Standards, and the pest is not mentioned in other PM4 standards
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:
 
Phytophthora cinnamomi has an exceptionally wide host range, and has been found infecting more than 5000 plant species around the world. Of all Phytophthora spp., P. cinnamomi has the widest host range (Hardham & Blackman, 2018). Currently, it is the most important Phytophthora pathogen of forest trees; besides chestnut, P. cinnamomi causes root diseases in eucalyptus, oaks, pines and members of the Ericaceae family, as well as several crops (Robin et al., 2012). It is also one of the few pathogens capable of causing mortality of Taxus.
Chestnut is a major host of Phytophthora cinnamomi, together with P. cambivora it is the causal agent of ink disease in European chestnut. Since ink disease was first recorded in Portugal in 1838, it has become widespread in Europe on sweet chestnut (Castanea sativa), and in the USA on American chestnut (C. dentata) and other chestnut species (Vettraino et al., 2001). The more aggressive P. cinnamomi is widely prevalent in Spain, Portugal and France, especially in areas characterized by limited frost events during the winter, while P. cambivora is the main cause of the disease in Italy and Greece (Vannini et al., 2010). In southern Europe, P. cinnamomi attacks native chestnut trees (Castanea sativa) in Portugal, Spain and France and is spreading to the chestnut areas of Italy (Jung et al., 2013, cited from CABI, 2021). In the context of climate change, it is predicted an expansion of P. cinnamomi towards cold areas favored by warming, where water is not a limiting factor (Brasier & Scott, 1994; Serrano et al., 2022).
Long-range spread is likely to have been on (cryptically) infected nursery plants representing an important source of Phytophthora cinnamomi inoculum that can be disseminated widely through local and global trading (e.g., Kenerley & Bruck, 1983; Benson & Campbell, 1985; Davison et al., 2006; Brasier 2008; Trinidade et al., 2019), and still occurs in this way (Jung et al., 2016; Bregant et al., 2021).
The major pathway for spread of P. cinnamomi is by movement of soil and gravel infested with chlamydospores, or in contaminated potting mix of nursery stock (e.g., Batini, 1973; Colquhoun and Petersen, 1994, Davison et al., 2006). Phytophthora cinnamomi survives in dead plant material (survival influenced by soil matric potential) and can survive for long periods in this substrate (Shea et al., 1980). This saprophytic phase can allow an increase in the population of the pathogen. P. cinnamomi may also survive in the soil as mycelium, sporangia, zoospore cysts, chlamydospores and oospores and survival can be extended in the presence of an organic substrate (Weste & Vithanage, 1979). Phytophthora cinnamomi is known to survive as chlamydospores for as long as 6 years if soil moisture exceeds 3% (Zentmyer and Mircetich, 1966). Tillage practices and vehicle movement along the rural road network (Vannini et al. 2005; Martins et al. 2007), or e.g. movement of contaminated road gravel, have been associated with disease spread and resulted in initiation of new epidemics in Australia (Weste, 1975).
The pathogen can also slowly spread through root-to-root contact and more rapidly with water movement by the spread of zoospores in drainage, seepage and irrigation water (Kinal et al., 1993; MacDonald et al., 1994, Robin et al., 2012). However, spread with water occurs over relatively short distances in comparison to the spread that may occur via movement of infected plants or contaminated soil.
P. cinnamomi can infect all aerial parts of plants (trunks, branches, leaves and fruits) (SEF, 2023). True seeds are not known to carry P. cinnamomi (CABI, 2021).
In Galicia, the main chestnut-growing region in Spain, the existence of temperatures below 0 ºC for a certain period greatly restricts the dispersal of this pathogen. In such circumstances, plants for planting, produced mainly in the warmer coastal regions where P. cinnamomi is widespread, is the main pathway (Fernández et al., 2014; C. Iglesias & B. Miguez pers. com. 2024). In responses to the questionnaire, FR also indicated that several areas remain not or poorly infested depending on host presence and climatic conditions. Despite the fact that P. cinnamomi has now been introduced into many parts of the world, plants for panting remain one of the major pathways (along with soil) for introduction into the wider (e.g. forestry) environment.
Plants for planting may also allow the introduction of new genotypes or the other mating type into new areas.
5 - Economic impact:
Are there documented reports of any economic impact on the host?
 
Yes
Justification:
 
Ink disease is one of the most destructive diseases affecting Castanea sativa. This pathogen is the main biological constraint to chestnut production in several European countries (Vanini and Vettraino, 2001). It causes root and collar rot of adult trees and of seedlings in nurseries, plantations and forests. Symptoms of the disease on adult trees include chlorotic leaves reduced in size, thinning of the crown, and immature husks remaining on the tree after leaf-fall. Flame shaped dark necroses are evident on the collar of the tree after debarking. It is the large roots that are mainly infected. They produce a black exudate that stains the surrounding soil, especially during spring and fall. On young trees with smooth bark, the necroses are visible without debarking as depressed, slightly cracked areas at the base of the stem. Infected seedlings in nurseries or plantations undergo a rapid or gradual wilting of the leaves. In the root system, there is extensive necrosis of the tap root that extends to the lateral roots and up the stem for some centimeters. P. cambivora and P. cinnamomi can kill adult trees in one to three years (Vannini & Vettraino, 2001).
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:
 
Impact clear.
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:
 
It is advisable to use of pathogen-free planting material.
Disease prevention is very important, especially in nurseries:
- Seedlings should be grown in pathogen-free soil and any residual roots remaining in the soil should be eliminated to prevent any carry-over of inoculum before new plants are grown in the same soil.
- Soil should be well drained and water stagnation prevented, because excess soil moisture favors the fungus.
- Seedlings should not be watered with river water originating from infected areas.
- When using potting mixes and containers, hygiene is critical.
Contrary to plants for fruit production, grafting on resistant rootstocks is not used for forestry purpose (too costly).

Although eradication is not considered possible in the wider environment (e.g. forests, plantations), it could be possible in nurseries.
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, based on the following measures.
Justification (if necessary):
 
Remark: The EU Forestry Marketing Directive (Council Directive 1999/105/EC) requires for basic ‘selected’ that ‘Trees in stands must in general be free from attacks by damaging organisms and show resistance to the adverse climatic and site conditions, except for damage by pollution, in the place where they are growing.’
9 - Risk management measures:
Is there a need to change the Risk management measure:
 
Yes
Proposed Risk management measure:
 
(A) Derived from mother plants which have been inspected, and found free from Phytophthora cinnamomi.
AND
(B) (a) Plants produced in areas known to be free from Phytophthora cinnamomi;
or
(b) Site of production found free from Phytophthora cinnamomi over the last complete growing season at appropriate times by inspection of the foliage;
or
(c)(i) Inspection of the site of production at appropriate times over the last complete growing season, and (ii) sampling of roots and soil at the basis of a representative number of plants in the site of production, and (iii) any plants found to be infected and plants in a surrounding zone of at least 1 m radius should be marked, excluded from marketing, and then destroyed (the distance may be increased depending on the growing system), and (iv) Pathogen-free soil should be used.

Additional measures e.g. for Basic material could include:
o Recording of cropping and soil borne disease history of fields;
o Rest period from host plants between findings of the pest and next planting;
Justification (if necessary):
 
Trindade et al. (2019) stated that commonly plants in nurseries may not exhibit infection symptoms. However, systematic testing of the mother plants was not recommended based on a cost/benefit analysis.

Depending on how the plants are watered, the minimum buffer distance of 1m where plants are removed may need to be increased. This distance is to cover risk with water and root contacts.

Pathogen-free soil: soil may be tested, steaming can be used etc.

Testing should be performed according to EPPO Standard PM 7/26(1) Phytophthora cinnamomi
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HOST PLANT N°2: Castanea sativa (CSNSA) 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, except seeds

3 - Is the pest already listed in a PM4 standard on the concerned host plant?
 
No 
Conclusion:
 
Evaluation continues
 
Justification (if necessary):
 
This plant species has no EPPO PM4 Standards, and the pest is not mentioned in other PM4 standards
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:
 
Phytophthora cinnamomi has an exceptionally wide host range, and has been found infecting more than 5000 plant species around the world. Of all Phytophthora spp., P. cinnamomi has the widest host range (Hardham & Blackman, 2018). Currently, it is the most important Phytophthora pathogen of forest trees; besides chestnut, P. cinnamomi causes root diseases in eucalyptus, oaks, pines and members of the Ericaceae family, as well as several crops (Robin et al., 2012). It is also one of the few pathogens capable of causing mortality of Taxus.
Chestnut is a major host of Phytophthora cinnamomi, together with P. cambivora it is the causal agent of ink disease in European chestnut. Since ink disease was first recorded in Portugal in 1838, it has become widespread in Europe on sweet chestnut (Castanea sativa), and in the USA on American chestnut (C. dentata) and other chestnut species (Vettraino et al., 2001). The more aggressive P. cinnamomi is widely prevalent in Spain, Portugal and France, especially in areas characterized by limited frost events during the winter, while P. cambivora is the main cause of the disease in Italy and Greece (Vannini et al., 2010). In southern Europe, P. cinnamomi attacks native chestnut trees (Castanea sativa) in Portugal, Spain and France and is spreading to the chestnut areas of Italy (Jung et al., 2013, cited from CABI, 2021). In the context of climate change, it is predicted an expansion of P. cinnamomi towards cold areas favored by warming, where water is not a limiting factor (Brasier & Scott, 1994; Serrano et al., 2022).
Long-range spread is likely to have been on (cryptically) infected nursery plants representing an important source of Phytophthora cinnamomi inoculum that can be disseminated widely through local and global trading (e.g., Kenerley & Bruck, 1983; Benson & Campbell, 1985; Davison et al., 2006; Brasier 2008; Trinidade et al., 2019), and still occurs in this way (Jung et al., 2016; Bregant et al., 2021).
The major pathway for spread of P. cinnamomi is by movement of soil and gravel infested with chlamydospores, or in contaminated potting mix of nursery stock (e.g., Batini, 1973; Colquhoun and Petersen, 1994, Davison et al., 2006). Phytophthora cinnamomi survives in dead plant material (survival influenced by soil matric potential) and can survive for long periods in this substrate (Shea et al., 1980). This saprophytic phase can allow an increase in the population of the pathogen. P. cinnamomi may also survive in the soil as mycelium, sporangia, zoospore cysts, chlamydospores and oospores and survival can be extended in the presence of an organic substrate (Weste & Vithanage, 1979). Phytophthora cinnamomi is known to survive as chlamydospores for as long as 6 years if soil moisture exceeds 3% (Zentmyer and Mircetich, 1966). Tillage practices and vehicle movement along the rural road network (Vannini et al. 2005; Martins et al. 2007), or e.g. movement of contaminated road gravel, have been associated with disease spread and resulted in initiation of new epidemics in Australia (Weste, 1975).
The pathogen can also slowly spread through root-to-root contact and more rapidly with water movement by the spread of zoospores in drainage, seepage and irrigation water (Kinal et al., 1993; MacDonald et al., 1994, Robin et al., 2012). However, spread with water occurs over relatively short distances in comparison to the spread that may occur via movement of infected plants or contaminated soil.
P. cinnamomi can infect all aerial parts of plants (trunks, branches, leaves and fruits) (SEF, 2023). True seeds are not known to carry P. cinnamomi (CABI, 2021).
In Galicia, the main chestnut-growing region in Spain, the existence of temperatures below 0 ºC for a certain period greatly restricts the dispersal of this pathogen. In such circumstances, plants for planting, produced mainly in the warmer coastal regions where P. cinnamomi is widespread, is the main pathway (Fernández et al., 2014; C. Iglesias & B. Miguez pers. com. 2024). In responses to the questionnaire, FR also indicated that several areas remain not or poorly infested depending on host presence and climatic conditions.
Plants for planting may also allow the introduction of new genotypes or the other mating type into new areas.
5 - Economic impact:
Are there documented reports of any economic impact on the host?
 
Yes
Justification:
 
Ink disease is one of the most destructive diseases affecting Castanea sativa. This pathogen is the main biological constraint to chestnut production in several European countries (Vanini and Vettraino, 2001). It causes root and collar rot of adult trees and of seedlings in nurseries, plantations and forests. Symptoms of the disease on adult trees include chlorotic leaves reduced in size, thinning of the crown, and immature husks remaining on the tree after leaf-fall. Flame shaped dark necroses are evident on the collar of the tree after debarking. It is the large roots that are mainly infected. They produce a black exudate that stains the surrounding soil, especially during spring and fall. On young trees with smooth bark, the necroses are visible without debarking as depressed, slightly cracked areas at the base of the stem. Infected seedlings in nurseries or plantations undergo a rapid or gradual wilting of the leaves. In the root system, there is extensive necrosis of the tap root that extends to the lateral roots and up the stem for some centimeters. P. cambivora and P. cinnamomic can kill adult trees in one to three years (Vannini & Vettraino, 2001).
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:
 
Impact clear.
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:
 
The main prevention measures are the planting of resistant chestnut trees obtained by controlled hybridisation of Castanea sativa with Castanea mollissima and Castanea crenata (MAPA, 2018) and, in cold climate regions, the use of pathogen-free propagating plant material (C. Iglesias & B. Miguez pers. com. 2024):
- Disease prevention is very important, especially in nurseries. Seedlings should be grown in pathogen-free soil and any residual roots remaining in the soil should be eliminated to prevent any carry-over of inoculum before new plants are grown in the same soil. Soil should be well drained and water stagnation prevented, because excess soil moisture favors the fungus. Seedlings should not be watered with river water originating from infected areas. It is advisable to use of pathogen-free planting material, potting mixes and containers.
- Resistant rootstocks: In chestnut, high levels of resistance have been reported for Asiatic chestnut (Castanea crenata) and the hybrids C. sativa x C. crenata. Studies on the resistance of these hybrids to P. cambivora and Phytophthora cinnamomi are continuing and some offer interesting perspectives with regard to their graft compatibility with cultivated varieties and to productivity (Santos et al., 2014, Fernandes et al., 2020). Hybridisation with Castanea mollissima also provides resistance.
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:
 
No
Proposed Tolerance levels:
 

9 - Risk management measures:
Is there a need to change the Risk management measure:
 
No
Proposed Risk management measure:
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HOST PLANT N°3: Quercus ilex (QUEIL) for the Forest reproductive material 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):
 
This plant species has no EPPO PM4 Standards, and the pest is not mentioned in other PM4 standards
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:
 
Phytophthora cinnamomi has an exceptionally wide host range, and has been found infecting more than 5000 plant species around the world. Of all Phytophthora spp., P. cinnamomi has the widest host range (Hardham & Blackman, 2018). Currently, it is the most important Phytophthora pathogen of forest trees; causing root diseases in chestnut, eucalyptus, oaks, pines and members of the Ericaceae family, as well as several crops (Robin et al., 2012). It is also one of the few pathogens capable of causing mortality of Taxus.
In particular, it infests many Quercus species, including Quercus suber (Brasier, 1995), Q. ilex (Brasier, 1995) and Q. rubra (Balci et al., 2007) in the Mediterranean region. P. cinnamomi is widely prevalent in Spain (Brasier, 1996), Portugal and France, especially in areas characterized by limited frost events during the winter. In the context of climate change, it is predicted an expansion of P. cinnamomi towards cold areas favored by warming, where water is not a limiting factor (Brasier & Scott, 1994; Serrano et al., 2022).
Long-range spread is likely to have been on (cryptically) infected nursery plants representing an important source of Phytophthora cinnamomi inoculum that can be disseminated widely through local and global trading (e.g., Kenerley & Bruck, 1983; Benson & Campbell, 1985; Davison et al., 2006; Brasier 2008; Trinidade et al., 2019), and still occurs in this way (Jung et al., 2016; Bregant et al., 2021).
The major pathway for spread of P. cinnamomi is by movement of soil and gravel infested with chlamydospores, or in contaminated potting mix of nursery stock (e.g., Batini, 1973; Colquhoun and Petersen, 1994, Davison et al., 2006). Phytophthora cinnamomi survives in dead plant material (survival influenced by soil matric potential) and can survive for long periods in this substrate (Shea et al., 1980). This saprophytic phase can allow an increase in the population of the pathogen. P. cinnamomi may also survive in the soil as mycelium, sporangia, zoospore cysts, chlamydospores and oospores and survival can be extended in the presence of an organic substrate (Weste & Vithanage, 1979). Phytophthora cinnamomi is known to survive as chlamydospores for as long as 6 years if soil moisture exceeds 3% (Zentmyer and Mircetich, 1966). Tillage practices and vehicle movement along the rural road network (Vannini et al. 2005; Martins et al. 2007), or e.g. movement of contaminated road gravel, have been associated with disease spread and resulted in initiation of new epidemics in Australia (Weste, 1975).
The pathogen can also slowly spread through root-to-root contact and more rapidly with water movement by the spread of zoospores in drainage, seepage and irrigation water (Kinal et al., 1993; MacDonald et al., 1994, Robin et al., 2012). However, spread with water occurs over relatively short distances in comparison to the spread that may occur via movement of infected plants or contaminated soil.
P. cinnamomi can infect all aerial parts of plants (trunks, branches, leaves and fruits) (SEF, 2023). True seeds are not known to carry P. cinnamomi (CABI, 2021).
In responses to the questionnaire, FR also indicated that several areas remain not or poorly infested depending on host presence and climatic conditions. Despite the fact that P. cinnamomi has now been introduced into many parts of the world, plants for panting remain one of the major pathways (along with soil) for introduction into the wider (e.g. forestry) environment.
Plants for planting may also allow the introduction of new genotypes or the other mating type into new areas.
5 - Economic impact:
Are there documented reports of any economic impact on the host?
 
Yes
Justification:
 
P. cinnamomi has been credited to varying degrees with decline in both Quercus suber (coark oak) and Q. ilex (holm oak) in Mediterranean Europe (Sena et al., 2018), e.g. being a major contributory factor in the rapid oak decline in southern Spain and Portugal (Brasier, 2016). By analogy, it was proposed that it may also be involved in some similar declines of Quercus spp in Italy, Morocco, Tunisia and other Mediterranean countries (Brasier, 2016). Outside Europe, it has been implicated in the decline of Quercus alba (white oak ) in the Appalachians (CABI, 2021; citing Balci and Bienapfl, 2013). Under optimal temperature and moisture conditions (optimal hyphal growth 20-32,5°C; 43%-58% moisture), P. cinnamomi causes reduced root mass and degrades vascular tissue. Combined with prolonged periods of intense drought, oak mortality is observed generally during summer (Sena et al., 2018).
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:
 
Impact clear.
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:
 
It is advisable to use of pathogen-free planting material.
Disease prevention is very important, especially in nurseries:
- Seedlings should be grown in pathogen-free soil and any residual roots remaining in the soil should be eliminated to prevent any carry-over of inoculum before new plants are grown in the same soil.
- Soil should be well drained and water stagnation prevented, because excess soil moisture favors the fungus.
- Seedlings should not be watered with river water originating from infected areas.
- When using potting mixes and containers, hygiene is critical.

Although eradication is not considered possible in the wider environment (e.g. forests, plantations), it could be possible in nurseries.
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, based on the following measures.
Justification (if necessary):
 
Remark: The EU Forestry Marketing Directive (Council Directive 1999/105/EC) requires for basic ‘selected’ that ‘Trees in stands must in general be free from attacks by damaging organisms and show resistance to the adverse climatic and site conditions, except for damage by pollution, in the place where they are growing.’
9 - Risk management measures:
Is there a need to change the Risk management measure:
 
Yes
Proposed Risk management measure:
 
(A) Derived from mother plants which have been inspected, and found free from Phytophthora cinnamomi.
AND
(B) (a) Plants produced in areas known to be free from Phytophthora cinnamomi;
or
(b) Site of production found free from Phytophthora cinnamomi over the last complete growing season at appropriate times by inspection of the foliage;
or
(c)(i) Inspection of the site of production at appropriate times over the last complete growing season, and (ii) sampling of roots and soil at the basis of a representative number of plants in the site of production, and (iii) any plants found to be infected and plants in a surrounding zone of at least 1 m radius should be marked, excluded from marketing, and then destroyed (the distance may be increased depending on the growing system), and (iv) Pathogen-free soil should be used.

Additional measures e.g. for Basic material could include:
o Recording of cropping and soil borne disease history of fields;
o Rest period from host plants between findings of the pest and next planting;
Justification (if necessary):
 
Trindade et al. (2019) stated that commonly plants in nurseries may not exhibit infection symptoms. However, systematic testing of the mother plants was not recommended based on a cost/benefit analysis.

Depending on how the plants are watered, the minimum buffer distance of 1m where plants are removed may need to be increased. This distance is to cover risk with water and root contacts.

Pathogen-free soil: soil may be tested, steaming can be used etc.

Testing should be performed according to EPPO Standard PM 7/26(1) Phytophthora cinnamomi
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HOST PLANT N°4: Quercus rubra (QUERU) for the Forest reproductive material 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):
 
This plant species has no EPPO PM4 Standards, and the pest is not mentioned in other PM4 standards
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:
 
Phytophthora cinnamomi has an exceptionally wide host range, and has been found infecting more than 5000 plant species around the world. Of all Phytophthora spp., P. cinnamomi has the widest host range (Hardham & Blackman, 2018). Currently, it is the most important Phytophthora pathogen of forest trees; causing root diseases in chestnut, eucalyptus, oaks, pines and members of the Ericaceae family, as well as several crops (Robin et al., 2012). It is also one of the few pathogens capable of causing mortality of Taxus.
In particular, it infests many Quercus species, including Quercus suber (Brasier, 1995), Q. ilex (Brasier, 1995) and Q. rubra (Balci et al., 2007) in the Mediterranean region. P. cinnamomi is widely prevalent in Spain (Brasier, 1996), Portugal and France, especially in areas characterized by limited frost events during the winter. In the context of climate change, it is predicted an expansion of P. cinnamomi towards cold areas favored by warming, where water is not a limiting factor (Brasier & Scott, 1994; Serrano et al., 2022).
Long-range spread is likely to have been on (cryptically) infected nursery plants representing an important source of Phytophthora cinnamomi inoculum that can be disseminated widely through local and global trading (e.g., Kenerley & Bruck, 1983; Benson & Campbell, 1985; Davison et al., 2006; Brasier 2008; Trinidade et al., 2019), and still occurs in this way (Jung et al., 2016; Bregant et al., 2021).
The major pathway for spread of P. cinnamomi is by movement of soil and gravel infested with chlamydospores, or in contaminated potting mix of nursery stock (e.g., Batini, 1973; Colquhoun and Petersen, 1994, Davison et al., 2006). Phytophthora cinnamomi survives in dead plant material (survival influenced by soil matric potential) and can survive for long periods in this substrate (Shea et al., 1980). This saprophytic phase can allow an increase in the population of the pathogen. P. cinnamomi may also survive in the soil as mycelium, sporangia, zoospore cysts, chlamydospores and oospores and survival can be extended in the presence of an organic substrate (Weste & Vithanage, 1979). Phytophthora cinnamomi is known to survive as chlamydospores for as long as 6 years if soil moisture exceeds 3% (Zentmyer and Mircetich, 1966). Tillage practices and vehicle movement along the rural road network (Vannini et al. 2005; Martins et al. 2007), or e.g. movement of contaminated road gravel, have been associated with disease spread and resulted in initiation of new epidemics in Australia (Weste, 1975).
The pathogen can also slowly spread through root-to-root contact and more rapidly with water movement by the spread of zoospores in drainage, seepage and irrigation water (Kinal et al., 1993; MacDonald et al., 1994, Robin et al., 2012). However, spread with water occurs over relatively short distances in comparison to the spread that may occur via movement of infected plants or contaminated soil.
P. cinnamomi can infect all aerial parts of plants (trunks, branches, leaves and fruits) (SEF, 2023). True seeds are not known to carry P. cinnamomi (CABI, 2021).
In responses to the questionnaire, FR also indicated that several areas remain not or poorly infested depending on host presence and climatic conditions. Despite the fact that P. cinnamomi has now been introduced into many parts of the world, plants for panting remain one of the major pathways (along with soil) for introduction into the wider (e.g. forestry) environment.
Plants for planting may also allow the introduction of new genotypes or the other mating type into new areas.
5 - Economic impact:
Are there documented reports of any economic impact on the host?
 
Yes
Justification:
 
P. cinnamomi has been credited to varying degrees with decline in both Quercus suber (coark oak) and Q. ilex (holm oak) in Mediterranean Europe (Sena et al., 2018), e.g. being a major contributory factor in the rapid oak decline in southern Spain and Portugal (Brasier, 2016). By analogy, it was proposed that it may also be involved in some similar declines of Quercus spp in Italy, Morocco, Tunisia and other Mediterranean countries (Brasier, 2016). Outside Europe, it has been implicated in the decline of Quercus alba (white oak ) in the Appalachians (CABI, 2021; citing Balci and Bienapfl, 2013). Under optimal temperature and moisture conditions (optimal hyphal growth 20-32,5°C; 43%-58% moisture), P. cinnamomi causes reduced root mass and degrades vascular tissue. Combined with prolonged periods of intense drought, oak mortality is observed generally during summer (Sena et al., 2018).
Marcais et al. (1993, 2016) have reported susceptibility of Q. rubra (red oak) to P. cinnamomi. According to Marcais (2018), although P. cinnamomi is not reported to cause decline in Q. rubra, it causes depreciation of the wood value. In Spain, specific reference is made to P. cinnamomi causing occasional decline, but not death, in Q. rubra reforestation (AFG, n.d.), which is resolved by removing affected trees during forest thinning. Experts considered that the lack of reports of impact in Q. rubra is mainly because of the relatively small cultivation of this species in many EU countries (e.g. in Slovenia, Spain; although it is a long-standing plantation species in the Netherlands, Belgium and northern France). However, the amount of planting is likely to increase in the future as there seems to be an appetite to plant this species more due to climate change and other factors (e.g. wood quality, rapid growing).
Remark: the tree has generated controversy given its invasive nature.
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:
 
Although economic impact on Q. rubra is not reported a lot because of restricted cultivation, it could become a more important species for wood production in the EU (wood of high quality, fast growing: https://www.euforgen.org/species/quercus-rubra).
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:
 
It is advisable to use of pathogen-free planting material.
Disease prevention is very important, especially in nurseries:
- Seedlings should be grown in pathogen-free soil and any residual roots remaining in the soil should be eliminated to prevent any carry-over of inoculum before new plants are grown in the same soil.
- Soil should be well drained and water stagnation prevented, because excess soil moisture favors the fungus.
- Seedlings should not be watered with river water originating from infected areas.
- When using potting mixes and containers, hygiene is critical.

Although eradication is not considered possible in the wider environment (e.g. forests, plantations), it could be possible in nurseries.
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, based on the following measures.
Justification (if necessary):
 
Remark: The EU Forestry Marketing Directive (Council Directive 1999/105/EC) requires for basic ‘selected’ that ‘Trees in stands must in general be free from attacks by damaging organisms and show resistance to the adverse climatic and site conditions, except for damage by pollution, in the place where they are growing.’
9 - Risk management measures:
Is there a need to change the Risk management measure:
 
Yes
Proposed Risk management measure:
 
(A) Derived from mother plants which have been inspected, and found free from Phytophthora cinnamomi.
AND
(B) (a) Plants produced in areas known to be free from Phytophthora cinnamomi;
or
(b) Site of production found free from Phytophthora cinnamomi over the last complete growing season at appropriate times by inspection of the foliage;
or
(c)(i) Inspection of the site of production at appropriate times over the last complete growing season, and (ii) sampling of roots and soil at the basis of a representative number of plants in the site of production, and (iii) any plants found to be infected and plants in a surrounding zone of at least 1 m radius should be marked, excluded from marketing, and then destroyed (the distance may be increased depending on the growing system), and (iv) Pathogen-free soil should be used.

Additional measures e.g. for Basic material could include:
o Recording of cropping and soil borne disease history of fields;
o Rest period from host plants between findings of the pest and next planting;
Justification (if necessary):
 
Trindade et al. (2019) stated that commonly plants in nurseries may not exhibit infection symptoms. However, systematic testing of the mother plants was not recommended based on a cost/benefit analysis.

Depending on how the plants are watered, the minimum buffer distance of 1m where plants are removed may need to be increased. This distance is to cover risk with water and root contacts.

Pathogen-free soil: soil may be tested, steaming can be used etc.

Testing should be performed according to EPPO Standard PM 7/26(1) Phytophthora cinnamomi
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HOST PLANT N°5: Quercus suber (QUESU) for the Forest reproductive material 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):
 
This plant species has no EPPO PM4 Standards, and the pest is not mentioned in other PM4 standards
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:
 
Phytophthora cinnamomi has an exceptionally wide host range, and has been found infecting more than 5000 plant species around the world. Of all Phytophthora spp., P. cinnamomi has the widest host range (Hardham & Blackman, 2018). Currently, it is the most important Phytophthora pathogen of forest trees; causing root diseases in chestnut, eucalyptus, oaks, pines and members of the Ericaceae family, as well as several crops (Robin et al., 2012). It is also one of the few pathogens capable of causing mortality of Taxus.
In particular, it infests many Quercus species, including Quercus suber (Brasier, 1995), Q. ilex (Brasier, 1995) and Q. rubra (Balci et al., 2007) in the Mediterranean region. P. cinnamomi is widely prevalent in Spain (Brasier, 1996), Portugal and France, especially in areas characterized by limited frost events during the winter. In the context of climate change, it is predicted an expansion of P. cinnamomi towards cold areas favored by warming, where water is not a limiting factor (Brasier & Scott, 1994; Serrano et al., 2022).
Long-range spread is likely to have been on (cryptically) infected nursery plants representing an important source of Phytophthora cinnamomi inoculum that can be disseminated widely through local and global trading (e.g., Kenerley & Bruck, 1983; Benson & Campbell, 1985; Davison et al., 2006; Brasier 2008; Trinidade et al., 2019), and still occurs in this way (Jung et al., 2016; Bregant et al., 2021).
The major pathway for spread of P. cinnamomi is by movement of soil and gravel infested with chlamydospores, or in contaminated potting mix of nursery stock (e.g., Batini, 1973; Colquhoun and Petersen, 1994, Davison et al., 2006). Phytophthora cinnamomi survives in dead plant material (survival influenced by soil matric potential) and can survive for long periods in this substrate (Shea et al., 1980). This saprophytic phase can allow an increase in the population of the pathogen. P. cinnamomi may also survive in the soil as mycelium, sporangia, zoospore cysts, chlamydospores and oospores and survival can be extended in the presence of an organic substrate (Weste & Vithanage, 1979). Phytophthora cinnamomi is known to survive as chlamydospores for as long as 6 years if soil moisture exceeds 3% (Zentmyer and Mircetich, 1966). Tillage practices and vehicle movement along the rural road network (Vannini et al. 2005; Martins et al. 2007), or e.g. movement of contaminated road gravel, have been associated with disease spread and resulted in initiation of new epidemics in Australia (Weste, 1975).
The pathogen can also slowly spread through root-to-root contact and more rapidly with water movement by the spread of zoospores in drainage, seepage and irrigation water (Kinal et al., 1993; MacDonald et al., 1994, Robin et al., 2012). However, spread with water occurs over relatively short distances in comparison to the spread that may occur via movement of infected plants or contaminated soil.
P. cinnamomi can infect all aerial parts of plants (trunks, branches, leaves and fruits) (SEF, 2023). True seeds are not known to carry P. cinnamomi (CABI, 2021).
In responses to the questionnaire, FR also indicated that several areas remain not or poorly infested depending on host presence and climatic conditions. Despite the fact that P. cinnamomi has now been introduced into many parts of the world, plants for panting remain one of the major pathways (along with soil) for introduction into the wider (e.g. forestry) environment.
Plants for planting may also allow the introduction of new genotypes or the other mating type into new areas.
5 - Economic impact:
Are there documented reports of any economic impact on the host?
 
Yes
Justification:
 
P. cinnamomi has been credited to varying degrees with decline in both Quercus suber (coark oak) and Q. ilex (holm oak) in Mediterranean Europe (Sena et al., 2018), e.g. being a major contributory factor in the rapid oak decline in southern Spain and Portugal (Brasier, 2016). By analogy, it was proposed that it may also be involved in some similar declines of Quercus spp in Italy, Morocco, Tunisia and other Mediterranean countries (Brasier, 2016). Outside Europe, it has been implicated in the decline of Quercus alba (white oak ) in the Appalachians (CABI, 2021; citing Balci and Bienapfl, 2013). Under optimal temperature and moisture conditions (optimal hyphal growth 20-32,5°C; 43%-58% moisture), P. cinnamomi causes reduced root mass and degrades vascular tissue. Combined with prolonged periods of intense drought, oak mortality is observed generally during summer (Sena et al., 2018).
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:
 
Impact clear.
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:
 
It is advisable to use of pathogen-free planting material.
Disease prevention is very important, especially in nurseries:
- Seedlings should be grown in pathogen-free soil and any residual roots remaining in the soil should be eliminated to prevent any carry-over of inoculum before new plants are grown in the same soil.
- Soil should be well drained and water stagnation prevented, because excess soil moisture favors the fungus.
- Seedlings should not be watered with river water originating from infected areas.
- When using potting mixes and containers, hygiene is critical.

Although eradication is not considered possible in the wider environment (e.g. forests, plantations), it could be possible in nurseries.
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, based on the following measures.
Justification (if necessary):
 
Remark: The EU Forestry Marketing Directive (Council Directive 1999/105/EC) requires for basic ‘selected’ that ‘Trees in stands must in general be free from attacks by damaging organisms and show resistance to the adverse climatic and site conditions, except for damage by pollution, in the place where they are growing.’
9 - Risk management measures:
Is there a need to change the Risk management measure:
 
Yes
Proposed Risk management measure:
 
(A) Derived from mother plants which have been inspected, and found free from Phytophthora cinnamomi.
AND
(B) (a) Plants produced in areas known to be free from Phytophthora cinnamomi;
or
(b) Site of production found free from Phytophthora cinnamomi over the last complete growing season at appropriate times by inspection of the foliage;
or
(c)(i) Inspection of the site of production at appropriate times over the last complete growing season, and (ii) sampling of roots and soil at the basis of a representative number of plants in the site of production, and (iii) any plants found to be infected and plants in a surrounding zone of at least 1 m radius should be marked, excluded from marketing, and then destroyed (the distance may be increased depending on the growing system), and (iv) Pathogen-free soil should be used.

Additional measures e.g. for Basic material could include:
o Recording of cropping and soil borne disease history of fields;
o Rest period from host plants between findings of the pest and next planting;
Justification (if necessary):
 
Trindade et al. (2019) stated that commonly plants in nurseries may not exhibit infection symptoms. However, systematic testing of the mother plants was not recommended based on a cost/benefit analysis.

Depending on how the plants are watered, the minimum buffer distance of 1m where plants are removed may need to be increased. This distance is to cover risk with water and root contacts.

Pathogen-free soil: soil may be tested, steaming can be used etc.

Testing should be performed according to EPPO Standard PM 7/26(1) Phytophthora cinnamomi
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