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Leak
• Responsible for high 

losses

• Very rapid decay (liquify 
fruit in 12 hours)

• Few products effective 
against leak
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Project objectives
• How to distinguish Rhizopus from Mucor?

• Which one is most prevalent?

• What species are involved?

• Under what conditions does each thrive?

• Which fungicides are most effective?

• Fact sheet creation
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Leak Rot 
Causal Agents

Rhizopus

Mucor
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Species Currently Reported 
in Strawberries

Rhizopus rot (leak)

R. stolonifer 

R. sexualis

Mucor fruit rot

M. piriformis

M. mucedo

M. hiemalis f. sp. hiemalis

M. hiemalis f. sp. silvaticus
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Distinctions Between 
Causal Agents
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Rhizopus 
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Mucor 
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Wet SporesDry Spores
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Feature Rhizopus Mucor

Species reported R. stolonifer, R. sexualis M. mucedo, M. piriformis, M. hiemalis 

f. sp. hiemalis; M. hiemalis f. sp. 

silvaticus

Infect fruit at 0°C No Yes (some species)

Minimum temp

Maximum temp

Optimum temp

Sporangia production inhibited below…

Identifying features

- Color

- Texture

- Odor

Dry Spores Wet Spores
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Methodology for Identification

Field Identification Incubation

Or

Swab Collection Swab Collection

Broth CultureDNA Extraction and Amplification 

Sanger Sequencing
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NCBI Library
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Prevalence in California (n=62) 

Rhizopus
90%

Mucor
10%

• Rhizopus 

• Rhizopus stolonifer

• 56 isolates 

• Mucor 

• Mucor piriformis

• 6 isolates 
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Fungicide Efficacy
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Fungicide efficacy against Rhizopus rot

Conventional
• Miravis Prime (4)

• Merivon (4)

• Kenja  (2)

• Switch  (4)

• Cannonball (4)

• Inspire Super (5)

• Regev  (5)

• Luna Sensation (2)

• Luna Tranquility (1)

• Abound (2)

• Cabrio  (2)

Organic
• Not labeled (NL)

a.i. = fludioxonil
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Fungicides for Rhizopus rot (field trial data)

n=8 n=5 n=1
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YEAR Non-treated Switch % Reduction Merivon % Reduction Kenja % Reduction
2015 54 8 85.2% 4 92.6%

32 21 34.4% 21 34.4%
29 17 41.4% 15 48.3%

2017 5.1 0.8 84.3%
2018 41 20 51.2% 8 80.5% 8 80.5%

2018 L 78 46 41.0%
21 9 57.1%

2020 35.9 14.8 58.8% 4.7 86.9%
AVG 37 17.1 56.7% 10.5 68.5% 8 80.5%



Rhizopus and Mucor fruit rots of 
Strawberry
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Conclusions
• Rhizopus stolonifer predominates

• Mucor piriformis is much less common

• Differentiated by growth habit, color and wet vs. dry spores

• Remaining work
• More isolates from more places

• Are there additional species??

• Fungicide efficacy under lab and field conditions

• Optimum temperature for growth

• Implications for disease management

• Fact Sheet
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