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What is 
AIR?

➢A voluntary, audit-based accreditation program 
with the goal of producing nursery stock free of 
soilborne Phytophthora 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.

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

1. Complete a Nursery 
Evaluation Form (NEF)

A. 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 

2. Onsite Accreditation Visit
2 Part

B. Plant Testing

❖ Conduct Leachate 
Testing

❖ Provide hands-on 
demonstration of 
bench leachate 
testing for 
Phytophthora
➢ Accredited 

nurseries 
expected to 
perform regular 
testing

❖ Results will be posted 
to NEF

A. Address issues with 
noncompliance or 
recommended improvements 
from visit

B. Confirm changes to achieve 
BMP compliance

C. Accreditation 
➢ Lasts 2 years from 

accreditation date

3. Re-evaluation and 
Accreditation

Accreditation Takes Time!

It will take the average nursery 
several months to become AIR 

Accreditable



Rule Rating

1a) Clean + Clean = Clean

1b) Clean + Clean =
        (Minor Departure from BMPs) Clean, Action Needed

2) Clean + Contaminated = Contaminated

3) Contaminated + Contaminated = Contaminated

Basic Principles – Six Rules of Thumb

“Start Clean Stay Clean”

(Swiecki et al. 2021)*Contaminated plants stay contaminated



Basic Principles – Six Rules of Thumb

“Start Clean Stay Clean”

(Swiecki et al. 2021)

Rule

4) If unsure, assume it’s contaminated

5) The ground is always contaminated

6) Contamination spreads with water splash



Important Definitions

Batch

➢A group of plants with a common 
risk profile

➢Generally, a group of plants of a 
single species with a common 
source of propagative material 
that is started at the same time 
using the same potting media

➢Usually spatially grouped on 
nursery benches

Photo Credit: Tedmund Swiecki



Important Definitions

Block

➢A spatially-grouped array of 
plants on a bench, normally 
from a given batch

➢Common risk profile

Photo Credit: Tedmund Swiecki



Important Definitions

Disinfectant
➢Materials that can directly kill exposed 

propagules of Phytophthora or other 
plant pathogens

➢Bleach, alcohol, quaternary ammonium 
compounds, peroxides, etc. 
➢Note: Fungicides suppress disease 

but do not eradicate pathogens



Important Definitions

Infected

➢A plant internally colonized by 
a pathogen

Infested
➢Containing or superficially 

contaminated with 
propagules of a pathogen.



Important Definitions

Propagule

➢ Living portions of a plant, fungus, 
oomycete, etc. that can serve to 
reproduce that organism.
➢Plants: Seeds, cuttings, divisions, 

bulbs, corms, tubers, etc.
➢ Fungi and oomycetes: mycelium, 

spores, survival structures

For more Definitions and Standards 
visit airnursery.ucdavis.edu, under the 

Resources for Nurseries Tab



Important Definitions

Phytosanitary
i. Free of plant pathogens
ii. As an adjective, used to describe 

techniques or practices that prevent 
materials from being infected or 
infested with plant pathogens

➢A group of plant propagule types that have a similar risk of being 
contaminated or infected by Phytophthora or other pathogens. 

Phytosanitary Tier

For more Definitions and Standards 
visit airnursery.ucdavis.edu, under the 

Resources for Nurseries Tab



Phytosanitary Tier Definition

Phytosanitary Tiers

Tier 1a

Tier 1b

Tier 2

Tier 3

Tier 4

For more information on Phytosanitary 
Tiers and Phytosanitary Collection 

Practices visit: 
airnursery.ucdavis.edu, under the 

Resources for Nurseries Tab

➢ Seed collected above splash height from upland plants 
not subject to inundation

➢ Shoot tip cuttings (from above splash zone or 
produced entirely during the dry season if lower)

➢ Soil-contact propagules that can be completely cleaned of soil
➢ Low stem cuttings 
➢ Seed or cuttings collected from plant parts subject to 

inundation or splash from soil or water

➢ Soil-contact propagules that cannot be completely 
cleaned of soil and do not tolerate surface sterilization

➢ Non-BMP nursery plants 
➢ Highest overall likelihood of being infected or infested
➢ Any propagule type



BMPs: Important Standards

❖Minimum of 2.5ft 
(76cm)

❖Height of 3ft (91cm) 
preferred for greater 
protection 

Height of Container 
Bottoms Off Ground



BMPs: Important Standards

❖Minimum of 10ft (3m) 
between clean and 
potentially 
contaminated areas

❖ Distance may be 
reduced with use of 
adequate barriers

Between Clean & 
Contaminated Areas



BMPs: Important Standards

❖Recommend 3.2-5 ft  
(1-1.5m) of distance 
between benches or 
blocks

❖Minimizes splash 
contamination

Aisle Width



BMPs: Important Standards

❖Minimum 3ft (1m) to 
6.5ft (2m)  
quarantine/plant 
destruction zone 
around positive 
detection

Between 
Containers/Racks on 

Benches



BMPs: Important Standards

❖Minimum 3ft (1m) to 
6.5ft (2m)  
quarantine/plant 
destruction zone 
around positive 
detection

❖Adequate separation 
between blocks 
reduces chance of 
cross contamination 
and plant loss

Between 
Containers/Racks on 

Benches

Adequate Barrier
➢Non-porous
➢Extends above 

benchtop
➢Provides 

adequate 
splash 
protection 
between 
benches



BMPs: Important Standards

Heat Treated Potting Media

➢ Temperature of the coolest portion of the 
treated soil must maintain a temperature 
of at least 140oF (60oC) for at least 30 min.
➢Lethal to most plant pathogenic fungi 

and oomycetes
➢Does not kill all microorganisms

Note: This standard also applies to 
heat treated containers etc. 

Full list of BMPs available online at 
airnursery.ucdavis.edu, under the 

Resources for Nurseries tab



Introducing the Nursery Evaluation Form

➢ Basic Nursery Information
➢ 12 aspects of nursery 

production including:
➢ Layout
➢ Sanitation
➢ Propagule collection and 

treatment
➢ Media 
➢ Propagation and 

Production
➢ Testing and 

Recordkeeping

The Nursery Evaluation 
Form (NEF)

Blue Cells – editable by AIR 
Evaluators only

Yellow Cells – for nursery to fill in

Nursery Tab: Basic 
Information and Signatures for 

Certification 

Is the accreditation for the whole 
nursery or a BMP production area? 



Introducing the Nursery Evaluation Form

➢ Contamination sources

➢ Mitigations for potential 
contamination sources

➢ Nursery entry access, 
signage, and decontamination

Page 1: Nursery 
Environment

Entirely filled by AIR 
Evaluators

No information necessary!

Note: Blue cells will tell you 
exactly what evaluators will 
look for during site 
evaluations!



Introducing the Nursery Evaluation Form

➢ Part I: For nursery evaluators – 
no information necessary

➢ Part II: Phytosanitary Tiers
➢ Which tiers are present 

in nursery
➢ We will check 

separation between 
tiers during visit

➢ Part III: Container storage 
information

Page 2: Nursery Layout

1. Select the appropriate 
answer from the drop-
down menu

2. Add notes to clarify if 
necessary



Introducing the Nursery Evaluation Form

➢ Part 1: What are your 
sanitizing protocols? 

➢ Part 2: How do you use those 
protocols? On what 
items/circumstances?

Page 4: Sanitizing 
Protocols

Instructions:

1. Name to your protocol 
and assign a number 
❖ Ex: 70% alcohol 

spray
2. For each item, let us 

know your sanitation 
protocol by listing the 
associated number

Note: This page refers to containers and other 
items only!

We will ask about media heat treatment later, 
on page 7



Introducing the Nursery Evaluation Form

➢ How do you keep the nursery 
clean? 

➢ How do you ensure sanitized 
items remain contamination 
free? 

➢ Part I: General Practices

➢ Part II: Specifically, hand and 
glove sanitation → prevent 
cross contamination

Page 5: Sanitation 
Practices

Tip: Sanitizing protocols tab 
refers to how you start clean. 

Sanitation Practices tab 
refers to how you stay clean



Introducing the Nursery Evaluation Form

➢ Relates to Phytosanitary Tiers 
present in nursery (tab 2)

➢ Part I: Collection – what are 
the field conditions and 
contamination mitigations in 
the field?

➢ Part II: Processing – How do 
you clean propagules and 
prevent contamination? 

Page 6: Propagules

Instructions:
1. Select option from drop-

down menu
2. Add details if necessary



Introducing the Nursery Evaluation Form

➢ Part 1: How do you treat your 
potting medium? What is your 
heat treatment regime and 
how do you ensure targets 
have been met? 

➢ Part 2: Once treated, how do 
you prevent contamination? 

Page 7: Media

Instructions:
1. Part 1 - tell us how you 

treat each of your potting 
medium types

2. Part 2 - select the option 
from the drop-down 
menu or add custom 
answer



Introducing the Nursery Evaluation Form

➢ Part I: How do you keep the 
propagation area clean? 

➢ Part II: How do you prevent 
cross contamination during 
propagation? 
➢ Here we are assessing 

one-way flow
➢ Basically, if used in a 

kitchen would these 
practices prevent 
illness? Do you wash 
your knife between 
cutting the poultry and 
salad greens? 

Page 8: Propagation 
Practices

1. Select option from drop-
down menu

2. Add details if necessary



Introducing the Nursery Evaluation Form

Here we move from the 
propagation bench to the growing 
area

➢ Part 1: Is the production area 
set up to prevent 
Phytophthora contamination? 

➢ Part 2: Do working practices 
prevent contamination? 

➢ Part 3: What chemical 
applications are used during 
production?

Page 9: Production 
Practices

Instructions:
1. Select option from drop-

down menu
2. Add details if necessary

i. Infrastructure and benches
ii. Irrigation
iii. Cultural Practice
iv. Chemical applications

❖ Fungicide use is neither 
recommended nor 
acceptable



Introducing the Nursery Evaluation Form

Here we move from the 
propagation bench to the growing 
area

➢ Part 1: Is the production area 
set up to prevent 
Phytophthora contamination? 

➢ Part 2: Do working practices 
prevent contamination? 

➢ Part 3: What chemical 
applications are used during 
production?

Page 9: Production 
Practices

Instructions:
1. Select option from drop-

down menu
2. Add details if necessary

i. Infrastructure and benches
ii. Irrigation
iii. Cultural Practice
iv. Chemical applications

❖ Fungicide use is neither 
recommended nor 
acceptable



Introducing the Nursery Evaluation Form

Here we move from the 
propagation bench to the growing 
area

➢ Part 1: Is the production area 
set up to prevent 
Phytophthora contamination? 

➢ Part 2: Do working practices 
prevent contamination? 

➢ Part 3: What chemical 
applications are used during 
production?

Page 9: Production 
Practices

Instructions:
1. Select option from drop-

down menu
2. Add details if necessary

i. Infrastructure and benches
ii. Irrigation
iii. Cultural Practice
iv. Chemical applications

❖ Fungicide use is neither 
recommended nor 
acceptable



Introducing the Nursery Evaluation Form

Here we move from the 
propagation bench to the growing 
area

➢ Part 1: Is the production area 
set up to prevent 
Phytophthora contamination? 

➢ Part 2: Do working practices 
prevent contamination? 

➢ Part 3: What chemical 
applications are used during 
production?

Page 9: Production 
Practices

Instructions:
1. Select option from drop-

down menu
2. Add details if necessary

i. Infrastructure and benches
ii. Irrigation
iii. Cultural Practice
iv. Chemical applications

❖ Fungicide use is neither 
recommended nor 
acceptable



Introducing the Nursery Evaluation Form

Plant Health Plan

➢ Part I: What is your plan for 
identifying, inspecting, and 
removing symptomatic plants
➢ How do you keep 

records?

➢ Part II: In the event that 
Phytophthora is detected, 
how will you respond? 
➢ It is crucial to have a 

contingency plan ready 
ahead of time

Page 10: Monitoring, 
Inspecting, and Testing

1. Select option from drop-
down menu

2. Add details if necessary



Introducing the Nursery Evaluation Form

➢ Keeping detailed records is 
crucial for QC, especially  in 
the event of Phytophthora 
contamination
➢ Backtrack to discover 

source of contamination 
and prevent further 
spread.

➢ Identify potentially 
contaminated batches

➢ Recordkeeping resources and 
templates upcoming on 
airnursery.ucdavis.edu

Page 11: Recordkeeping

1. Select option from drop-
down menu

2. Add details if necessary



Introducing the Nursery Evaluation Form

➢ Attachments:
➢ Page 12
➢ Add any supplementary 

materials such as 
nursery layout, records, 
etc.

➢ Changed Conditions:
➢ Used for reaccreditation
➢ Include a record of 

updates so evaluators 
can review changes 

Other Pages

Instructions:
1. Add any applicable details



Introducing the Nursery Evaluation Form

➢ Two pages
➢ External Testing
➢ Internal Testing

➢ Only yellow tab of Internal 
Testing Page are editable. 

➢ Fill in with plant testing 
records before evaluation

➢ Outside testing services and 
the AIR program fill in external 
testing page.

Plant Testing

Address notes and re-evaluate



Introducing the Nursery Evaluation Form

➢ After and AIR Evaluator has 
reviewed the NEF and 
conducted a site visit, we will 
return an evaluation 
summary.

➢ Each page of NEF rated for 
BMP compliance, on the 
GYOR scale 
➢ Orange and Red ratings 

are out of BMP 
compliance and not 
accreditable

➢ Page summarizes ratings 
from each tab in one 
place

Evaluation Summary

Address notes and re-evaluate

Overall evaluation 
summary is here, 

with date of site visit

Evaluation rating 
and notes per page



Introducing the Nursery Evaluation Form

➢ The AIR Team will email an 
Evaluation Summary with a 
link to the NEF

➢ Accredit once the nursery has 
reached BMP compliance

➢ The main AIR Evaluator will 
sign your certification here, on 
the Nursery Tab

Nursery Certification
Last Step 

Instructions:
1. Review notes from Eval 

Summary Page
2. Add your e-signature to 

the yellow certification 
field so finalize your 
accreditation

Sign Here

Accreditation 
Date

Note: The accreditation date 
listed here may be different 

from the site visit date on your 
evaluation summary



Concluding remarks

• Completing the NEF is the first step to participate in the AIR program 
• NEF goal: Compile BMPs implemented by the nursery so AIR evaluators can 

review and provide further guidance on next steps:
• Review NEF and provide suggestions before visit
• Schedule in-person nursery audit 

• If you have any questions reach out to the AIR team members:
• Dean Watson dcwatson@ucdavis.edu
• Ted Swiecki phytosphere@phytosphere.com 
• Johanna Del Castillo jdelcastillo@ucdavis.edu 

mailto:dcwatson@ucdavis.edu
mailto:phytosphere@phytosphere.com
mailto:jdelcastillo@ucdavis.edu
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