
Existing Tree Fruit 
Research To Support 

Risk Assessments and 
Mitigation Measures   



Microbial Quality of Irrigation Districts – Data 
from Partyka et al., 2018

Monthly Sampling of:
• Physiochemical measurements
• Generic E. coli
• Fecal coliforms
• Enterococci
• Salmonella 
• E. coli O157:H7 
• Non O157:H7 STEC



Microbial Quality of Irrigation Districts – Data 
from Partyka et al., 2018



Microbial Quality of Irrigation Districts – Data 
from Partyka et al., 2018



Microbial Quality of Irrigation Districts – Data 
from Partyka et al., 2018



Influence of land use, and environmental 
characteristics





Making Changes 



Time to Harvest Interval: 
Die-Off



Scientific Data on Time-to-Harvest 
Intervals for Washington Apples 

• Apple varieties: Gala, Golden Delicious, and Fuji
• Evaporative cooling treatments: conventional, misting, and untreated

• Canopy locations: High and low within the tree canopy  Inside and outside the 
canopy (for the low portion)

• Canopy structure: vertical fruiting wall or free standing
• Fruit maturity: Mature and immature apples
• Growing region: Wenatchee, WA, and Prosser, WA
• Year: 2014, 2015, and 2016
• Sunlight exposure: Full sun and shaded 
• Inoculation level: 7 log CFU/apple and 3.5 log CFU/apple



Scientific Data on Time-to-Harvest 
Intervals for Washington Apples 

• Significant reductions (>2 log) 
on high inoculated apples by 
10h (aka overnight) and 18h on 
low inoculated 

• Die off pattern was not linear



• Apple varieties: Apple variety affected E. coli die-off rates, but the difference (0.10 log CFU/apple/day) 
was not biologically significant 

• Evaporative cooling treatments: Employing either conventional or misting evaporative cooling after 
the initial inoculation did not significantly impact the die-off rate of E. coli on apple surfaces 
compared to apples not treated with evaporative cooling.

• Canopy locations: Die-off rates did not differ by canopy location

• Growing region: Die-off rates did not differ by orchard location

• Year: Die-off rates did not differ by year 

• Sunlight exposure: E. coli populations on fruit located in full sun decreased at a faster rate than 
those in full shade.

• Inoculation level: The rate of E. coli die-off was quicker for the high-inoculated apples compared to 
the low-inoculated apples 

Scientific Data on Time-to-Harvest 
Intervals for Washington Apples 



Storage Die-Off



Listeria innocua on apples  - Hamilton et al, 
2021

• Gala and Cosmic Crisp
• Listeria innocua
• Fecal coliforms
• Co-inoculated with B. cinerea or 

P. expansum
• wounded and unwounded
• Held in CA for 11 month 
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Pears – Ongoing CPS projects 









Alternatives/Other 
Activities 



Antimicrobial Wax - Sanchez-Tamayo, et al 
2024
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Antimicrobial intervention**** - Su et al, 2024 



• Cherries
• Pears
• UVC and Far-UVC
• Ozone
• Antimicrobial Coatings 

Ongoing Research

Research on all crops, locations, 
pathogens, and environment is not 
available 
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