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Ornamentals

• Pathogen detection in California restoration nurseries 

• Accreditation to improve restoration 

• Disease diagnostics of ornamental crops



Native nurseries in California 

• Phytophthora spp. recovered from 20 
of 26 surveyed nurseries:
• P. tentaculata (27%)

• P. cactorum (22%) 

• P. cryptogea-complex (13%) 

• Hosts:
• Toyon (26%)

• Coffeeberry (17%)

• Pacific madrone (8%)

• California wild rose (8%)

(Rooney-Latham et al., 2019) 



Phytophthora in native habitats working group

• Implement Best Management Practices (BMPs) to  produce native 
plant nursery stock free of Phytophthora for use in habitat restoration
• Systematic approach to disease prevention that is integrated with nursery 

production practices



A systems approach for disease management 

• Systems approach can provide growers a new process to prevent 
    pest and diseases     

• How different components of a whole can influence each other 

• Overlapping and cumulative preventive measures

(Parke and Grünwald, 2012)



HACCP: Hazard Analysis of Critical Control  Points 

Risk management program:  
• Identify the hazards 

• Identify critical control points (CCP) that pose a risk of infection 

• Evaluate and correct the CCP of contamination 



Nursery Hazards

1. Propagation source 

2. Contaminated ground  

3. Contaminated irrigation 
water

4. Used containers

5. Contaminated potted 
media 



Benefits of implementing a system approach

A system approach provides a framework to identify the critical control 
points in nursery production and reduce the risk of pathogen presence 



Preventing hazards in the nursery 

1. Propagation source : Clean seed collection or shoot tip cuttings 

2. Contaminated ground : Use of raised (2.5 ft) benches and gravel

3. Contaminated irrigation water: Use of well or city water 

4. Used containers : Steam sterilization of containers 

5. Contaminated potted media: Steam sterilization of media



Accreditation to improve restoration (AIR) 
program

https://airnursery.ucdavis.edu/



Accreditation to Improve Restoration (AIR)

• Voluntary, audit-based accreditation program 
designed to increase the confidence in the 
cleanliness of restoration and native plant 
nursery stock.

• Producing Phytophthora-free nursery stock is 
crucial to prevent introduction to habitat 
restoration sites from restoration plantings.

• Phytophthora has not been detected in 
nurseries that have successfully implemented 
the AIR Program’s Best Management Practices.

https://airnursery.ucdavis.edu/



AIR Participating Nurseries

21 Nurseries Currently Participating:

➢ 9 Fully Accredited
➢ 12 In progress



AIR Best Management Practices 

Rule Rating

Clean + Clean =

Clean + Clean =
(Minor Departure from BMPs)

Clean + Contaminated =

Contaminated + Contaminated =

“Start clean stay clean”

(Swiecki et al. 2021)

Clean

Clean, action needed

Contaminated

Contaminated



Joining AIR 

1. Visit the AIR Website at 
https://restoration.sf.ucdavis.edu/ and fill 
out our contact form.

2. An AIR Program representative will send 
you a Nursery Evaluation Form (NEF).

3. Fill out and return the NEF to the best of 
your ability.

4. An AIR Evaluator will review the NEF, 
rating self-reported practices for BMP 
Compliance and flagging areas for 
clarification.

https://restoration.sf.ucdavis.edu/


Joining AIR 

5. An AIR Evaluator will visit the nursery, discuss 
observations, and provide recommendations for 
improved practices.

6.   The AIR Team will conduct and demonstrate   
leachate testing for detection of Phytophthora.



7. Evaluators will return an 
Evaluation Summary: nursery rating and 
steps to address any noncompliance.

8. If Moderate or High-risk conditions are 
observed, detailed steps required for BMP 
Compliance will be provided and the AIR 
Program will re-evaluate once addressed.

➢ Accreditation lasts 2 years. 

Joining AIR 



Current activities 

• Recruiting new nurseries interested in participating in the AIR 
program
• Interested in working with CNPS nurseries 

• Workshops planned in early 2024:
• Southern California (LA County)

• Northern California (UC Davis)

• Conducting nursery accreditation in currently participating nurseries 



Interested in sending plant samples for 
diagnostics?

https://greenhousepathology.faculty.ucdavis.edu/

https://greenhousepathology.faculty.ucdavis.edu/


Interested in sending plant samples for 
diagnostics?

https://greenhousepathology.faculty.ucdavis.edu/

https://greenhousepathology.faculty.ucdavis.edu/


Resources

• https://airnursery.ucdavis.edu/

• https://www.suddenoakdeath.org/welcome-to-calphytos-
org-phytophthoras-in-native-habitats/

• http://phytosphere.com/BMPsnursery/index.htm

• https://www.dominican.edu/sites/default/files/2021-
06/NORS-DUC-steaming-on-the-go_0621.pdf

https://airnursery.ucdavis.edu/
https://www.suddenoakdeath.org/welcome-to-calphytos-org-phytophthoras-in-native-habitats/
https://www.suddenoakdeath.org/welcome-to-calphytos-org-phytophthoras-in-native-habitats/
http://phytosphere.com/BMPsnursery/index.htm
https://www.dominican.edu/sites/default/files/2021-06/NORS-DUC-steaming-on-the-go_0621.pdf
https://www.dominican.edu/sites/default/files/2021-06/NORS-DUC-steaming-on-the-go_0621.pdf
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Thank you!

Questions ?

https://greenhousepathology.faculty.ucdavis.edu/
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