NAME OF THE ORGANISM: Phytophthora x cambivora {Phytophthora cambivora} (PHYTCM)

GENERAL INFORMATION ON THE PEST
Name as submitted in the project specification (if different):
 
Phytophthora cambivora
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: 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):
 
-
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):
 
-
Conclusion:
 
Candidate
Justification (if necessary):
 
Data of the presence of this pest on the EU territory is available in CABI datasheet (https://www.cabidigitallibrary.org/doi/10.1079/cabicompendium.40956). P. cambivora is widely distributed on all continents. The pest is reported to be present in Austria (2009), Belgium (2009), Bulgaria (2018), Croatia (2013), Czech Republic (2008), Denmark (1971), France (1922), Germany (1996), Greece (2013), Hungary (2017), Ireland (2005), Italy (2013), Netherlands (2009), Poland (2002), Portugal (2013), Romania (2017), Slovakia (2005), Spain (2013), Sweden (2017).

HOST PLANT N°1: 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

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:
 
Chestnut is a major host of Phytophthora cambivora, together with P. cinnamomic 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). P. cambivora is the main cause of the disease in Italy and Greece, while the more aggressive P. cinnamomi is widely prevalent in Spain, Portugal and France, especially in areas characterized by limited frost events during the winter (Vannini et al., 2010).
The main pathway of P. x cambivora is the transport of contaminated substrates by human activities: tillage practices and vehicle movement along the rural road network have been associated with disease spread (Vannini et al. 2005; Martins et al. 2007). Cryptic dissemination of Phytophthora inoculum with soil or soil-like substrates plays a major role in epidemiology of the associated diseases (Jung et al., 2009).
Phytophthora cambivora can live as a saprophyte in the soil, feeding on salts and dead organic material, often in competition with other microorganisms. In Europe, P. cambivora is widespread in the soil. Infection is favored by moist and moderate climates. P. cambivora survives in the soil in the form of mycelium, sporangia, zoospores and oospores. It is frequently found in soils with impeded drainage, due to a high water table or to a particular soil texture. Soils may drain poorly because they are compact (fine-textured silty or sandy) or clayey (Day, 1938; Erwin & Ribeiro, 1996, cited from CABI, 2021).
Water is a pathway: Disease outbreaks are associated with local climatic parameters such as precipitation, temperature, pH (Vettraino et al. 2005) and landscape heterogeneity, which facilitates inoculum movement along creeks and natural drainage channels (Vannini et al. 2010).
Plants for planting are a pathway (Jung & Blaschke 2004; Jung et al. 2009): Phytophthora inoculum may be transported from nurseries in latently infected host tissues and substrates (soil, potting mix), even associated with non-host plants. Because of the wide host range and longevity of inoculum sources in the environment, planting material (transplants) are generally not considered to be the main pathway for introduction under outdoor field conditions. The Fruit SEWG noted that the occurrence of temperatures during a period below 0°C may not be a limiting factor as is the case for P. cinnamomi (C. cambivora seems better adapted to cooler conditions, see summarysheet for P. cinnamomi on C. sativa). However, although it has a high persistence capacity in soil, where it can live saprophytically, it seemed that in central Italy it has difficulties to survive in soil for most of the year, which the authors attribute to its inability to produce oospores in the population analysed (sexual spores are formed after the union of mycelium of types A1 and A2; in that area only type A2 is present) (only some oospores may be formed as result of selfing stimulated by ubiquitous soil fungi). Furthermore, chlamydospores are not known to be formed by this species. The above considerations suggest that P. cambivora has the ability to spread from infected roots and establish new infections for only a limited period of the year, when climatic conditions are favourable to the formation, release and survival of zoospores (CABI, 2021; Vettraino et al., 2001), making plants for planting a significant pathway in such particular situations.
True seeds are not known to carry P. cambivora (CABI, 2021).
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. 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 are able to 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, but soil major source.
Impact on other hosts: Alnus, Fagus sylvatica (common beech), Juglans (walnuts), Malus (ornamental species apple), Malus domestica (apple), Prunus amygdalus (almond), Prunus cerasus (sour cherry), Prunus dulcis (almond), Prunus persica (peach) and Prunus salicina (Japanese plum) are major hosts (CABI, 2021), although P. x cambivora from Castanea spp. is thought to be another clonal lineage than P. x cambivora of fruit trees (Mullet et al., 2023).
Environment: The impact of Phytophthora cambivora on beech and chestnut forests is significant because it puts the stability and evolution of these ecosystems at risk. Trees killed as a result of P. cambivora on mountain slopes or crests can compromise the stability of soils, leaving them exposed to erosion from runoff rainwater. In some stands in Italy, P. cambivora infection has led to the natural replacement of chestnut trees. Dead chestnut stands have gradually been invaded by more resistant oaks (Quercus pubescens), leading to the formation of new oak woods (Turchetti, 1986). Chestnut is also the main ectomycorrhizal host in most of these stands, and when it disappears the mushroom population suffers. P. cambivora, like other species of Phytophthora, colonizes anaerobic soils that are unfavourable to other fungi including Phytophthora antagonists, which suffer a great decrease in such soils. P. cambivora mycelium is not resistant to drought, but it survives in the soil, even at low temperatures (CABI, 2021)
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:
 
Disease prevention is very important, especially in nurseries. Seedlings must be grown in pathogen-free soils and the residual roots of seedlings must be completely eliminated before they are grown. Soil must be well drained and water stagnation prevented, because excess soil moisture favors the fungus. Seedlings must not be watered with 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 (Cristinzio and Grassi, 1993; Pereira et al., 1995; Breisch and Hennion, 2004, cited in CABI, 2021; Robin et al., 2006).
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: there are particular situations where plants for planting are a significant pathway

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°2: Pistacia vera (PIAVE) 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?
 
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):
 
No 
Conclusion:
 
Candidate
 
Justification:
 
Pistacia vera has been identified as a host of Phytophthora cambivora [only?] in artificial inoculations tests (Kouyeas, 1973 in CABI).
The main pathway of P. x cambivora is the transport of contaminated substrates by human activities: tillage practices and vehicle movement along the rural road network have been associated with disease spread (Vannini et al. 2005; Martins et al. 2007). Cryptic dissemination of Phytophthora inoculum with soil or soil-like substrates plays a major role in epidemiology of the associated diseases (Jung et al., 2009).
Phytophthora cambivora can live as a saprophyte in the soil, feeding on salts and dead organic material, often in competition with other microorganisms. In Europe, P. cambivora is widespread in the soil. Infection is favored by moist and moderate climates. P. cambivora survives in the soil in the form of mycelium, sporangia, zoospores and oospores. It is frequently found in soils with impeded drainage, due to a high water table or to a particular soil texture. Soils may drain poorly because they are compact (fine-textured silty or sandy) or clayey (Day, 1938; Erwin & Ribeiro, 1996, cited from CABI, 2021).
Water is a pathway: Disease outbreaks are associated with local climatic parameters such as precipitation, temperature, pH (Vettraino et al. 2005) and landscape heterogeneity, which facilitates inoculum movement along creeks and natural drainage channels (Vannini et al. 2010).
Plants for planting are a pathway (Jung & Blaschke 2004; Jung et al. 2009): Phytophthora inoculum may be transported from nurseries in latently infected host tissues and substrates (soil, potting mix), even associated with non-host plants. Because of the wide host range and longevity of inoculum sources in the environment, planting material (transplants) are generally not considered to be the main pathway for introduction under outdoor field conditions. The Fruit SEWG noted that the occurrence of temperatures during a period below 0°C may not be a limiting factor as is the case for P. cinnamomi (C. cambivora seems better adapted to cooler conditions, see summarysheet for P. cinnamomi on C. sativa). However, although it has a high persistence capacity in soil, where it can live saprophytically, it seemed that in central Italy it has difficulties to survive in soil for most of the year, which the authors attribute to its inability to produce oospores in the population analysed (sexual spores are formed after the union of mycelium of types A1 and A2; in that area only type A2 is present) (only some oospores may be formed as result of selfing stimulated by ubiquitous soil fungi). Furthermore, chlamydospores are not known to be formed by this species. The above considerations suggest that P. cambivora has the ability to spread from infected roots and establish new infections for only a limited period of the year, when climatic conditions are favourable to the formation, release and survival of zoospores (CABI, 2021; Vettraino et al., 2001), making plants for planting a significant pathway in such particular situations.
True seeds are not known to carry P. cambivora (CABI, 2021).
5 - Economic impact:
Are there documented reports of any economic impact on the host?
 
No
Justification:
 
In Europe, pistachio production is relatively small compared to other areas in the world like Iran and USA, and also compared to other nuts (pistachio 1% of total nut production - walnut, hazelnut etc. - mostly produced in Greece and Italy) (Avanzatoa et al., 2009).
In the major production areas outside Europe other Phytophthora spp. were linked to diseases in pistachio e.g. in southern Iran Phytophthora citrophthora assumed to be the predominant species in most pistachio growing regions, P. drechsleri appears to be also of great concern in Kerman province. Other Phytophthora species like P. cryptogea and P. nicotianae were also occasionally isolated from pistachio (Banihashemi, 1995). In 2001 two other Phytophthora spp. were identified causing gummosis in Kerman province in Iran: Phytophthora pistaciae and P. melonis. Also in California pistachio is subject to diseases caused by Phytophthora spp. (UC IPM, 2019), pistachio tree decline was linked to Phytophthora niederhauserii, P. mediterranea and Phytophthora Taxon Walnut, causing crown an root rot (Trouillas et al., 2022).
What is the likely economic impact of the pest irrespective of its infestation source in the absence of phytosanitary measures? (= official measures)
 

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?
 

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:
 
Not candidate
Justification:
 
The Fruit SEWG considered that data of economic impact for P. cambivora on Pistacia vera was lacking.
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?
 

 
Conclusion:
 

Justification:
 

7- Is the quality of the data sufficient to recommend the pest to be listed as a RNQP?
 

 
Conclusion:
 

Justification:
 

CONCLUSION ON THE STATUS:
 
Disqualified: data of economic impact lacking on this host plant.

8 - Tolerance level:
Is there a need to change the Tolerance level:
 
Yes
Proposed Tolerance levels:
 
Delisting
9 - Risk management measures:
Is there a need to change the Risk management measure:
 
Yes
Proposed Risk management measure:
 
Delisting
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