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2023 Research Priorities of the 
California Strawberry Commission
1. Farming without fumigants
2. Management of soilborne diseases
3. Integrated pest management of lygus bug and mites
4. Water quality and nutrient management
5. Breeding for improved fruit quality and disease and 

insect resistance
6. Improved control of major pests and pathogens:

a. Lygus bug, light brown apple moth, spotted wing Drosophila, 
two-spotted mite, Lewis mites, thrips, whitefly, worms, 
Charcoal rot, Fusarium wilt, Botrytis fruit rot, powdery 
mildew, anthracnose, Phytophthora crown rot, Verticillium 
wilt, angular leaf spot, virus, phytoplasma and weeds



Outline

• Botrytis fruit rot
• Fungicide efficacy and resistance

• Powdery mildew
• Fungicide efficacy and resistance
• Host resistance

• Box Rot (Botrytis, etc.)
• Soilborne diseases/pathogens

• Macrophomina root rot



strawberry.calpoly.edu



Botrytis fruit 
rot



Botrytis fruit rot (gray mold)
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Effect of wetness duration and temperature at flower inoculation on the predicted 
proportion of ripe strawberry fruit infected by Botrytis cinerea.
Modified from: Bulger, Ellis and Madden. 1987. Phytopathology 77:1225



3 important factors

• Environment: Timing
• Pathogen:

• Fungicide efficacy
• Fungicide resistance

• Host: susceptibility
Amount 

Of
Disease

Host



BRF incidence (%) 
in non-treated plots

Year Spring
(Mar-Apr)

Summer
(Apr-May)

2015 -- 0.38

2016 10.8 --

2017 20.6 7.8

2018 0.0 0.0

2019 10.5 3.3

2020 2.7 1.1

2021 3.4 0.0

2022 2.4
9.1 --one week 

apart



Summary of fungicide evaluations

• 202 unique products
• 28% (57) unregistered; 

• 91 biological; 111 conventional
• Results available in publications

• Plant Disease Management Reports
• Efficacy tables

• strawberry.calpoly.edu (Our Work tab)
• ipm.ucanr.edu

Organic, 
45%

Coventional
55%



K.A. Blauer and Holmes, G.J. 2023. Evaluation 
of fungicides for Botrytis fruit rot management 
on strawberry, early season 2022. 



Table cited from: Fungicides, Bactericides, Biocontrol, and Natural Product 
for Deciduous Tree Fruit and Nut Citrus, Strawberry, and Vine Crops in 
California 2022. http://ipm.ucanr.edu/PDF/PMG/fungicideefficacytiming.pdf



2016



Powdery 
mildew



DIFFICULT TO DIAGNOSE EASY TO DIAGNOSE

EASY TO MANAGE DIFFICULT TO MANAGE

Niccolò Machiavelli



Leaf susceptibility vs. age

From: Asalf et al. 2016. Plant Dis. 100:72-78.



3 important factors

• Environment: Timing
• Pathogen:

• Fungicide efficacy
• Fungicide resistance

• Host: susceptibility
Amount 

Of
Disease

Host



Fungicide efficacy under 
greenhouse conditions





Plot of disease-free plants on day of transfer into greenhouse
Inoculum/spreader plant on day 
of transfer 



K. A. Blauer, B. R. Serpa, and G. J. 
Holmes. Evaluation of fungicides for 
strawberry powdery mildew 
management under greenhouse 
conditions, summer 2022. Plant 
Disease Management Reports

Biologicals



Isolate​ Location
Non 
treated​

penthio-
pyrad

quinoxy-
fen

myclobu-
tanil

trifloxy-
strobin

cyflufen-
amid

fluopyram
+ trifloxy-
strobin

1 Balico, CA 89.0​ 44.3​ 11.0​ 33.0​ 0.0​ 11.0​ 0.0​

2 Oxnard, CA 100.0​ 78.0​ 67.0​ 44.7​ 0.0​ 44.3​ 11.0​

3 Oxnard, CA 89.0​ 67.7​ 55.7​ 89.0​ 11.0​ 78.0​ 0.0​

4 Ventura, CA 77.7​ 0.0​ 0.0​ 0.0​ 0.0​ 0.0​ 0.0​

5 Oxnard, CA 100 .0​ 100.0​ 66.7​ 78.0​ 44.3​ 55.7​ 11.0​

6 San Luis Obispo, CA 100.0​ 44.3​ 22.3​ 77.7​ 22.0​ 0.0​ 0.0​

7 San Luis Obispo, CA 100.0​ 33.3​ 0.0​ 0.0​ 11.0​ 0.0​ 0.0

8 Santa Maria, CA 100.0​ 66.7​ 100.0​ 66.7​ 0.0​ 44.3​ 0.0​

9 Santa Maria, CA 89.0​ 44.3​ 55.7​ 77.7​ 89.0​ 0.0​ 11.0​

10 Santa Maria, CA 89.0​ 44.3​ 11.0​ 22.3​ 11.0​ 22.3​ 0.0​

11 Santa Maria, CA 77.7​ 33.0​ 33.3​ 66.7​ 33.3​ 55.7​ 11.0​

12 Santa Maria, CA 100.0​ 100.0​ 100.0​ 67.0​ 67.0​ 0.0​ 11.0​

13 Santa Maria, CA 89.0​ 66.7​ 66.7​ 55.7​ 33.3​ 0.0​ 0.0​

14 Santa Maria, CA 100.0​ 44.3​ 78.0​ 33.3​ 11.0​ 0.0​ 11.0​

15 Santa Maria, CA 100.0​ 89.0​ 33.3​ 33.3​ 22.0​ 55.3​ 0.0​

16 Watsonville, CA 100.0​ 22.0​ 11.0​ 0.0​ 11.0​ 0.0​ 0.0​

17 Salinas, CA 89.0​ 55.7​ 43.3​ 0.0​ 11.0​ 0.0​ 0.0​

18 Salinas, CA 89.0​ 43.3​ 33.3​ 11.0​ 0.0​ 0.0​ 0.0​

19 Salinas, CA 100.0​ 0.0​ 0.0​ 0.0​ 0.0​ 0.0​ 0.0​

Total number resistant (>66%) 7 6 7 2 1 0

37% 31% 37% 11% 5% 0%

nursery

organic

organic

Fontelis Quintec Rally Flint Torino
Luna Sensation



GROUP 3 FUNGICIDE GROUP 7 FUNGICIDE GROUP 13 FUNGICIDE

GROUP 7/11 FUNGICIDE

GROUP 7/9 FUNGICIDE

GROUP 7/12 FUNGICIDE



Host resistance
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Conclusions – Host Resistance

• Range of host resistance
• No cultivars showed full resistance
• Consider host resistance when selecting cultivars



Box Rot (Botrytis, etc.)



5-min dip w/ agitation

Drip drain for 5 min



Box Rot, 2020 Incidence at 6 months
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• Photo of Zivion injury

Zivion, 250 ppm Switch, 8 oz/100 gal



Promising new treatments



Macrophomina root rot



Screening for host resistance



Summary of host resistance screening

• Macrophomina crown rot, Verticillium wilt, anthracnose & powdery 
mildew

• 6 years
• 437 entries
• 293 genotypes 
• 8 breeding programs
• Results available at: 

• calstrawberry.org 
• strawberry.calpoly.edu

cultivars
65%

elite breeding lines
35%



March 1, 2017

MACROPHOMINA
TRIAL

14 DAP



Macrophomina
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https://www.calstrawberry.com



Chemigation



Products evaluated

• Ennoble
• Rhyme
• TerraStart, TerraClean, WaterMaxx, Pvent, 

TerraGrow, SaniDate, Guarda
• Velum
• Merivon
• Pristine
• Boost Biomes A, B, C
• Guarda
• Howler
• All Phase
• TerraThrive

• MycoUp
• TrichoSym Bio
• Terramera biological
• SP2700
• Bio-Tam
• Zivion
• Serenade
• Regalia
• TerraThrive Pro
• Sanidate
• RootShield Plus
• BW159



Happy New Year!
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