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What iS » A voluntary, audit-based accreditation program
with the goal of producing Phytophthora-tree

AI R? nursery stock by implementing Best Management
[

Practices (BMPs) in California native restoration
nurseries.

» “Start Clean, Stay Clean”

» 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 BMPs.




AIR Participating Nurseries

Northern California

County Accreditation Status
Casa Grande High School Nursery Sonoma In Progress
Central Coast Wilds Santa Cruz Accredited
EBRPD Botanic Garden Nursery Alameda In Progress
GGNPC Marin Headlands Nursery Marin Accredited
GGNPC Presidio Nursery San Francisco Accredited
Grassroots Ecology Nursery Santa Clara Accredited
Heritage Growers - Escondido Nursery Yolo In Progress
Laguna de Santa Rosa Fdn-CNPS Native Nursery Sonoma Accredited
Native Here Nursery Alameda In Progress
Point Blue / San Pablo Bay National Fish and Wildlife Service Nursery Sonoma In Progress
Save the Bay Nursery Alameda In Progress
SFPUC Sunol Native Plant Nursery Alameda Accredited
The Watershed Nursery Contra Costa Accredited

[ https://airnursery.ucdavis.edu ]




AIR Participating Nurseries

Southern California

California Botanic Garden (Rancho Santa Ana Restoration Nursery)

Los Angeles

In Progress

Mojave Desert Land Trust

San Bernardino

In Progress

PVPLC Palos Verdes Peninsula Land Conservancy Los Angeles In Progress
Riverside-Corona RCD Riverside Accredited
SAMO Fund / Santa Monica Mountains NP Ventura In Progress
San Bernardino NF - Big Bear Nursery San Bernardino Accredited
Tree People Los Angeles Accredited

AIR

[ https://airnursery.ucdavis.edu ]




Current AIR Participation Status:

20 Total Actively Participating Nurseries:

» 10 Fully Accredited » 15 Prospective Nurseries
» 10 In Progress » In contact, pre-accreditation
» Have been sent a NEFs

2024 AIR Activity
»Visited 15 Nurseries

» Reaccredited 6 nurseries

» Accredited for the first time 1 nursery

»Contacted 9 new nurseries, currently at early stages in the program

[ https://airnursery.ucdavis.edu }




Nursery Accreditation Process

>
>
>

» Basic Nursery Information
» 12 aspects of nursery
production including:

Layout
Sanitation

Propagule collection and

)

treatment

Media
Propagation and
Production
Testing and
Recordkeeping

Site Evaluation

AIR Evaluators Review
NEF

Walkthrough nursery to
document layout,
infrastructure, and
practices and confirm
information on NEF
Clarify any questions
from NEF

Note areas for
improvement before
accreditation

B. Plant Testing ‘

+* Conduct Leachate
Testing
** Provide hands-on
demonstration of
bench leachate
testing for
Phytophthora
» Accredited
nurseries
expected to
perform regular
testing

7

to NEF

Address issues with
noncompliance or
recommended improvements
from visit

Confirm changes to achieve
BMP compliance

. Accreditation

» Lasts 2 years from
accreditation date

** Results will be posted

Accreditation Takes Time!

It will take the average nursery
several months to become AIR
Accreditable




2024 Bench Leachate Testing
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Plant Testing Resources

- ™
A Note on Testing Instructional Materials for Growers Available at

https://airnursery.ucdavis.edu/

¢ Plant testing is an integral component
of the AIR Program v, AR

Accreditation to Improve Restoration

ies > Join the Program

0:0 AIR perfo rmS Only limited teSting Home J.ULOUT YN I  Resources for Nurserie!

during site evaluations

¢ Participating nurseries are expected
to test regularly on their own

¢ AIR has produced several

Il e G Inelelng: » Leachate baiting equipment construction

» Leachate testing instructions
» Single plant root baiting




Plant Testing resources

AIR: Accreditation to Improve Restoration

Leachate Test Equipment —
C on St FucC t i on Leachate Testing Equipment Materials Checklist and

Assembly Instructions

This handout is a summarized version of the leachate testing equipment assembly instructions

available at http://phytosphere.com/gear/zoosporecollector.htm

¢ Plant testing is an integral component of
the AIR Program
’:’ AIR pe rforms Only limited teSting du ring Figure 1. Leachate collection vessels built with a 2-gallon (7.57L) insulated plastic water cooler.

Photo credit: Phytosphere Research.

site evaluations

I. Leachate Collection Vessel
A. Materials
e 2 gallon (7.6 L) insulated plastic water cooler, 2 inches (30 cm) deep, ~7.8 inches (20

** Participating nurseries are expected to ok
test regularly on their own

4

Two 1inch (2.54 cm) inner diameter (ID) PVC slip-slip elbows
One 1inch (2.54 cm) PVC Female Pipe Threat (FPT) - F slip elbow
One 1inch (2.54 cm) PVC Male Pipe Thread (MPT) - F slip coupling
One 1inch (2.54 cm) ID rubber gasket (or O ring)
1inch (2.54 cm) PVC pipe - schedule 40:

o 7%”(18.5cm) section

AIR has produced several instructional o 2 (5 c) section

e Plastic Zip Tie, 7” (18 cm) minimum, preferable UV-stabilized

handouts including: - Tt piejoint ape

X

L)

[ https://airnursery.ucdavis.edu ]




Plant Testing resources

Leachate Testing
Instructions

AIR: Accreditation to Improve Restoration
https://airnursery.ucdavis.edu/

Leachate Testing Instructions

for the Detection of Phytophthora

This handout is a summarized version of the leachate testing equipment assembly instructions available

at http://phytosphere.com/BMPsnursery/test3 4bench.htm

¢ Plant testing is an integral component of
the AIR Program
¢ AIR performs only limited testing during
site evaluations
Figure 1: An in-progress leachate test, setup with a complete leachate collection system, single
block of test plants, and a floating pear bait.
*» Participating nurseries are expected to -
test regularly on their own sl g
® Unbruised pear with unbfoken Skin o Graduated Cylinder
o Watering wand with flow regulation e Bleach (10% Bleach, approx. 5.25%
. . . and directed water stream Sc'>dium Hypochlorite)
*%* AIR has produced several instructional ol A
handouts including:
[ https://airnursery.ucdavis.edu ]




Plant Testing resources

Root Baiting Instructions

AIR: Accreditation to Improve Restoration
https://airnursery.ucdavis.edu/

Root Baiting Instructions

For the Detection of Phytophthora

’ . . . o
*%* Plant testing is an integral component of B —
the AIR Program
‘ . . . .
** AIR performs only limited testing during
site evaluations
Figure 1: Root Baiting for Phytophthora Detection
* . . . . In some cases, single plant testing of symptomatic plants may be appropriate rather
0‘0 Pa r't I C I pa t I n g n u r'S e r' I e S a re eXp e Ct e d t 0 than testing full batches of plant.? using‘the Fe{schate Testing Method. I1f plants exhibit
Phytophthora root rot symptoms including wilting, stunting, leaf necrosis, root
. discoloration, root rot and reduction of root biomass, they will be good candidates to
t eSt re g u la r ly O n t h e I r OWn conduct this testing. Root baiting of individual plants provides a quick and easy test for the
presence of Phytophthora and other oomycete species in symptomatic plants and culls.
While less robust than leachate testing, it can be used as a quick check for symptomatic
plants.
/ = = » Note: root baiting is not to be used as a replacement for standardized, full-scale
‘0‘ AI R h a S p rO d U C e d S eve ra l I n St rU Ct IO n a l. leachate testing but rather as an additional tool in your Phytophthora-exclusion
. . toolbox. It is also a destructive test, so plants tested via this method are typically no o
ha nd OutS I nclud I ng: longer viable after testing.
https://airnursery.ucdavis.edu




Plant Testing Results 2024: Oomycete Detections

_ Pythium Detections from 5 AIR

Nurseries Spring 2024
» Pythium sp., Globisporangium sp., and o
. B Salvia
st Provet B " pensemer
> Most Prevalent: coloratum taxa Ribes
» Pythium coloratum/dissotocum Globisporangium ™ Eriogonum
= cylindrosporum B Epilobium
ol m Ceanothus
» Common Hosts: % Globisporangium B Comus
. irregulare
> Salvia sp. 3 g = Diplacus
» Penstemon sp. 2 Phytopythium Frangula
> Eriogo num s p § mercuriale W Fremontodendron
. £ ] ) Heteromeles
> Dlp lacus s p. o Globisporangium
o cryptoirrequlare Lupinus
Malosma
. . . Pythium insoni
» Del Castillo Lab is currently evaluating soanitiam Parkinsonia
pathogenicity of commonly recovered Symphoricarpos
Oomycete species 0 2 4 o g 10 12
Number of Hosts Infected




Research: What role are playing Pythium species in
hative plants health?
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* Symptoms:
e Stunting
* Loss of vigor
* Chlorosis
* Leaf curl/drop
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Newsletter update on current resources

AIR https://airnursery.ucdavis.edu

Accreditation to Improve Restoration

Home PLLD YA Resources for Nurseries > SESLIGRGTN 5 1T News Events Galleries Q Quick Links <

Best Management Important Information for Nurseries

Contact us ; = 2
Practices

Newsletter email with updates on website content and future
activities

S’ Handouts and Materials

(A

Protectmg Natnve Habltats by udingf “




Resources for new nurseries joining AIR

Workshop: How to complete the
Nursery Evaluation Form (NEF)?

Date: Dec 5" from 10 amto 11:30 am

Registration:
https://surveys.ucanr.edu/survey.cfm?surveynumber=43930



https://surveys.ucanr.edu/survey.cfm?surveynumber=43930

Resources for new nurseries joining AIR

How much does it cost to become AIR compliant?

Survey to currently accredited nurseries on

costs of implementing certain practices ) \P

COPING WITH

Upon surveys completion analyze answers
and perform cost analyses

Develop materials to share cost analyses with
all AIR participating and new nurseries



AIR certificate

* Accredited
nurseries will
receive a certificate
recognizing them as
producers of AIR
accredited nursery
stock

e Certificates will be
sent in November

ACCREDITATION
TO IMPROVE RESTORATION

Certificate of Accreditation
for the BMP Production Area of

NURSERY

Accredited Since:

This certification recognizes the above as an official producer of AIR Accredited nursery
stock in compliance with Phytophthora-exclusionary BMPs. Valid: START-END

Johanna Del Castillo Munera Dean Watson
AIR Team Lead AIR Evaluator

www.airnursery.ucdavis.edu



Workshops winter
2025

e BMPs for restoration in the
field

* Pythium biology, ecology and
diagnostics

* Diagnostics tools for
nurseries: How to process
oear baits (in the nursery)

'l-‘
-y

' —
)]

El.l e

;f !ii'sﬁf
Il ey s

sew .|
wwy /W |
CLL

—— -

WEENE

 —
(]

% Y ————

iR

a
LY

) N

1 1 4 ' 9

* Horticulture practices:
rrigation management and
olant nutrition




Disease Diaghostics

=7 DISEASE DIAGNOSTICS OF ORNAMENTAL
iDel Capuppm

Greenhouse and N

We provide disease diagnostics of ornamental plants in all California through farm

advisors, or directly from growers. To submit a sample please fill out the plant
disease form:PLANT DISEASE FORM 4.10.23

Join the lab!

If you are interested in conducting

People

Dr. Johanna Del

Assistant Professc

How to submit a sample guideline: How to submit samples

applied research to solve agricultural

To mail samples: Package samples in paper or plastic, well padded. Include a

challenges in greenhouse and nursery Extension Depart

University of Cali Specimen information form or email the form to Johanna at

Email: jdelcastillo jde]castillo@ucdavis.edu

grown Crops you are...

U October 10, 2024
October 10,2024 pp ey oo

Johanna Del Castillo
One Shields Ave
Hutchison Hall room 205

University of California, Davis
Davis. CA. 95616



Closing Notes

* AIR program is growing! The number of AIR participating, accredited
and recently enrolled nurseries have increased up to this year.

* Currently working on identifying nursery challenges and creating
outreach resources to overcome them.

* Plant testing helps identify potential areas of research to focus on.

* Looking forward to keep working with nurseries and understand their
needs.
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Any Questions?

Dr. Johanna Del Castillo

Assistant Professor of Cooperative
Extension

Specialist: Greenhouse and Nursery Pathology
Plant Pathology Department

Hutchison Hall, Room 258

University of California, Davis

jdelcastillo@ucdavis.edu

Phone: 530-752-6897
https://greenhousepathology.faculty.ucdavis.edu
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Dean Watson

AIR Program Research Associate
Greenhouse and Nursery Pathology
Plant Pathology Department
Hutchison Hall, Room 205
University of California, Davis

dcwatson@ucdavis.edu

Phone: 530-752-8015
https://greenhousepathology.faculty.ucdavis.edu
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