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CNPS – FAQs Controlling the spread of Phytophthora species in native plant nursery stock The following frequently asked questions were raised during development of the CNPS policy to prevent infection and spread of harmful pathogens via native plant nursery and plant sale stock. The responses are intended to help educate CNPS Chapter plant sale growers and CNPS members on this policy and where additional information is available.



1. What are Phytophthora plant pathogens and are all of them harmful to native plant habitats? Phytophthora are plant pathogens in the group known as watermolds, formerly grouped with the fungi, but are now known to be more closely related to the brown algae, many of which attack agricultural, ornamental, and native plants. There are more than 120 named species of Phytophthora throughout the world. Phytophthora infestans, also known as the potato and tomato late blight, was the pathogen that caused the Great Irish Potato Famine from 1845 to 1849, and still plagues growers in tomato and potato producing areas today. Phytophthora ramorum, first noted in California around 1995, is the pathogen that causes sudden oak death (SOD). Trunk cankers caused by this pathogen can kill tanoak, black oak, and several live oak species. P. ramorum can infect many other tree and plant species both in the wildlands and in nurseries, causing leaf spotting and twig dieback. Despite quarantines and other control measures, P. ramorum continues to spread and has devastated oak and tanoak populations in coastal California and southwest Oregon. The presence of root-rotting Phytophthora species in commercial ornamental plant nurseries has been known for some time. More recently, other “exotic” root-rotting species of Phytophthora have been identified in habitat restoration plantings and native plant nurseries in California, sounding the alarm to those who value California native plant communities. Through the course of the last two years more than 50 species of Phytophthora have been identified in the nursery stock of California native plant nurseries sampled by researchers or submitted by concerned nursery owners, necessitating a more thorough study of the problem. Click here to see more information about Phytophthora in native plant nurseries



2. Do these pathogens only affect native plants or do they threaten other plants, as well?



Many Phytophthora species can attack a wide range of hosts, although some are more “host specific”. Some of the species that are now being recognized as inhabiting native plant nurseries are many of the same species commonly found throughout California in commercial nurseries, agricultural fields and orchards. The full host range of the newly introduced species, such as P. tentaculata, has not yet been determined. Under conventional nursery practices, a large percentage of nursery stock can become infected by Phytophthora. When these diseased plants are moved throughout the state and planted, they become vectors for the spread of these pathogens. This creates a chain of infection that can end up in gardens, as well as in our wild open spaces.



3. Are these pathogens new to native plant nurseries?



One Phytophthora species was first discovered in a nursery in 2012, and then it resurfaced in 2014. Another new species was identified recently at a restoration site. However, the bulk of the Phytophthora species are certain to have been in the native plant and restoration nursery systems for a long time. It was only due to the discovery of P. tentaculata in native plant nursery stock that large scale testing of plant material was begun. We now know various uncommon and previously unreported Phytophthora species have been found in native plant nursery stock. This suggests that an increasing number of these pathogens are working their way into California nurseries and are being introduced into California native habitats via infected nursery stock.



4. How do Phytophthora plant pathogens spread in our open spaces?



Under wet conditions, Phytophthora species reproduce sporangia that release the production of swimming zoospores that seek out and infect host roots. Most Phytophthora species also produce resistant spores called oospores and chlamydospores that can tolerate drying. These two reproductive structures are largely spread by infected plant material, infested soil, and contaminated water, including rain runoff. A few species, such as P. ramorum and P. infestans, are also moved through the



air, as they are above ground pathogens producing spores on the leaves of plants. However, P. tentaculata, and most of the other species being found associated with native plants are below ground pathogens, causing root and stem rot. The chlamydospores can survive for a long time and be found in used potting soil, in the soil adhering to the sides of plastic pots, shovels or other equipment, in the ground of a contaminated nursery or planting site, or in soil on tables where the pots reside, and even on the soles of our shoes. When infected nursery stock is planted into a garden or natural open spaces, the pathogen can spread from the infected plant into the soil and nearby plants. These pathogens reproduce in the newly infected plants, continuing the infection cycle. Human ignorance and negligence are the prime movers of these diseases. Click here for more details on the disease cycle for Phytophthora root rots 5. Is any part of California immune from the threat of Phytophthora infestations?



Not likely. When exotic and invasive pests enter a new habitat, host species may have little or no natural resistance to these agents. Furthermore, natural enemies that might otherwise suppress the invaders are often lacking. Consequently, these introduced organisms can have “free reign” to attack and compete with other native organisms and plants living in the natural landscape. As we well know, humans have carried pathogens and other non-native organisms to other parts of the world for centuries. The arrival of new plant pathogens in California is likely to continue in spite of the many measures in place to prevent their introduction. Research reported by the US Dept. of Agriculture in 2009 estimates there are between 100 and 500 species of Phytophthora yet to be discovered. Thus, because of the cryptic nature of pathogens, there is still a very high likelihood new species of Phytophthora will arrive in our state, potentially becoming a problem.



6. Is there a way these pathogens can be eliminated once they infest the soil or a plant?



For all practical purposes, no. Once these pathogens are present in the soil for a host plant to blunder by, they can sustain themselves waiting for a host plant for more than two years. In work done with Phytophthora cinnamomi in Oregon, the mold survived as resting spores in forest soil without nourishment for 19 months. Once the spores infest a host plant, they can survive as long as the plant remains alive, which can be decades or longer. Resistant spores from decayed roots may survive in soils for years and can infect new host roots that grow past them. This phenomenon is clearly in evidence in



the Sierra Nevada foothills where natural stands of Arctostaphylos mytrifolia and Arctostaphylos viscida have been decimated by P. cinnamomi. It is possible to completely eliminate Phytophthora from infested soil by heating it to a level that kills these pathogens. Nursery potting mix can be heated in various ways, including using solar energy, to levels that will eliminate Phytophthora. Soil heating can also be used to eliminate small localized infestations, such as those associated with recently-planted infected nursery stock. Applying lethal heat becomes impractical over large infested areas because bulk soil is difficult to heat to the depths where Phytophthora spores can occur. For this reason, fire is ineffective for eliminating Phytophthora from infested soils.



7. Can nursery stock become Phytophthora-infected through the seeds, cuttings, or crown divisions used in plant propagation?



Seeds are normally free of Phytophthora unless they are contaminated with soil or infested plant material, or develop in infected fruits. If cuttings or crown divisions are propagated from infected mother plants, the pathogen may be present in the donor tissue, thus transferring the disease to the daughter plants. Phytophthora can also be transmitted through soil adhering to cuttings or divisions. Plant propagators must be sure that their stock plants are free of Phytophthora before they use them as source plants. If there is any doubt in the status of the plants, they should be discarded, otherwise the cycle of this devastating disease will continue. Click here to read more about treating seeds, cuttings, and divisions to remove surface contamination



8. Are there other pathways for the spread of Phytophthora plant pathogens in nursery stock?



Yes. Production practices in nurseries provide many opportunities for Phytophthora to spread. Within nurseries, Phytophthora spores can be spread via used potting soil, soil or infected debris adhering to the sides of plastic pots, benches, shovels or other equipment; in the soil beneath infected plants; and even the soles of our shoes. Poor production practices include: •



Poor sanitation: work to prevent contamination throughout the nursery by following



• • •



Best Management Practices (BMPs) that will exclude pathogens. Using non-pasteurized potting media: it is important to purchase only pasteurized potting media or to heat treat the soil yourself before you use it. Using contaminated containers or tools: it is critical to use only sanitized or new containers and to sanitize tools frequently. Contaminated water: make sure to use known, clean water sources; recycled nursery runoff is known to be a potential source of contamination.



Click here to see Best Management Practices created by CNPS



9. How can you avoid purchasing native plants that have been infested with a Phytophthora plant pathogen?



At the moment there is no pathogen-free certification program for California nursery stock. Until a certification process is in place, it is best to enquire if the nursery has a clean production Best Management Practices (BMP) system. The BMPs should meet or exceed the guidelines recommended by the California Native Plant Society. You can ask to see records of testing and what protocols have been put in place for infected material. If, in your opinion, a nursery does not have or cannot explain and document their phytosanitary production practices, it is advised to avoid purchasing plants from them. Click here to see Evaluating Buy-in Material for Phytophthora.



10. What are the most important measures a nursery should take to minimize the risk of Phytophthora plant pathogens in nursery stock?



The Working Group for Phytophthoras in Native Plant Habitats and CNPS have produced propagation guidelines (e.g. Best Management Practices) for disease-free production in native plant nurseries. By following their BMPs, which include testing material showing symptoms, we are utilizing the most up-to-date information for dealing with the risk. No measure is “most important”. All measures work as a comprehensive system to reduce the risk of pathogens entering into the nursery’s operation. Failure to implement some measures or partially implementing a measure creates a gap in the system and provides an opportunity for pathogen infestation. Click here to see Guidelines to Minimize Phytophthora Pathogens created by the



Working Group for Phytophthoras in Native Habitats Click here for a video addressing Best Management Practices for Phytophthora prevention Click here to see Best Management Practices created by CNPS There may be a need to have a conversation about how to implement the BMPs, especially when resources are limited. The CNPS Ad Hoc Committee is available to discuss this with you and help design a plan for implementation. The Committee can also arrange for a site visits by committee experts. Please contact Steven Goetz at [email protected] for more information.



11. Is it too late to stop the spread of these pathogens into our native plant habitats?



No. Currently, it is unknown what percentage of native plant inventory may be infected. However, by educating the public and plant raisers alike, and implementing Best Management Practices, we strive to prevent the further infection and spread of these harmful pathogens into unaffected areas. Clean nursery practices that will prevent the further spread of these harmful pathogens are an important part of an overall disease prevention strategy. Please note: it is important that CNPS chapters conducting field trips into native plant habitats, remember to sanitize footwear before entering and leaving those areas.
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