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Leak

AResponsible for high
losses

AVery rapid decay (Ilquﬂy
fruit in 12 hours)

AFew products effective
against leak
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Project objectives

AHow to distinguisiRhizopudrom Mucor?
AWhich one is most prevalent?

AWhat species are involved?

AUnder what conditions does each thrive?
AWhich fungicides are most effective?
AFact sheet creation
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Species Currently Reported
In Strawberries

Mucor fruit rot

Rhizopus rot (leak)

R.stolonifer —[ M. piriformis ]

R.sexualis 4[ M. mucedo ]

M. hiemalisf. sp.hiemalis

M. hiemalisf. sp.silvaticus
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Distinctions Between
Causal Agents




Rhizopus
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Mucor
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g \Wet Spores?
2 Rhizopus Mucor
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Feature
Species reported

Infect fruit at 0°C
Minimum temp
Maximum temp
Optimum temp
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|dentifying features
- Texture

- Color
- Odor
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Rhizopus
R.stolonifer, R.sexualis

Mucor

M. mucedq M. piriformis, M. hiemalis
f. sp.hiemalis M. hiemalisf. sp.
silvaticus

NoO

Yes (some species)
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Methodology for ldentification

Swab Collection

|— Field Identification J

Sanger Sequencing

DNA Extraction and Amplification
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Broth Culture

Swab Collection

18




LEARN BY DOING

N

\2/

NCBI Library

National Library of Medicine

National Center for Biotechnology Information

Sequences producing significant alighments

Download *~

Select columns ¥ Show (2]

select all 100 sequences selected GenBank Graphics Distance tree of results  MSA Viewer
Desciptiun ScierﬂifE MName ;:Z:{e ;:::L ﬁ:::: vallzue Ilc:;:r:t Acc::J_en Accession
- - v v
Rhizopus stolonifer isolate GN18 small subunit ribosomal RMNA gene, partial sequence; internal transcribe... Rhizopus stolon... 106 106 Te-19 88.89% 887 MMN511321.1
Rhizopus stolonifer isclate AFTOL-ID 632 internal transcribed spacer 1, partial sequence; 5.85 ribosomal... Rhizopus stolon... 104 104 2e-18  89.02% 787 AY897085.1
Rhizopus stolonifer 185 rBENA gene (partial), ITS1, 5.85 rENA gene, ITS2 and 285 rBMNA gene (partial), s... Rhizopus stolon... 104 104 2e-18  89.02% arr AMSI33544 1
Bhizopus stolonifer strain F213032 185 ribosomal RMA gene,_partial sequence; internal transcribed spac... Rhizopus stolon... 100 100 Je-17  87.80% a57 KM203865.1
Rhizopus stolonifer strain KACC 45890 185 ribosomal RNA gene, partial sequence; internal transcribed s... Rhizopus stolon... 100 100 J=-17  87.80% 839 JN315028.1
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Prevalence in Californian=s2)

A Rhizopus
A Rhizopusstolonifer
A 56 isolates

A Mucor

A Mucor piriformis
A 6 isolates

Mucor
10%

Rhizopus
90%
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Fungicide Efficacy




| FUNGICIDES, BACTERICIDES, BIOCONTROLS, AND
\ NAT oDU
pECIDUOUS TREE FRU

\ STRAWBERRY, AND VINE

| ALMOND GRAPE PLUM
| APPLE KIWIFRUIT POMEGRANATE
APRICOT PEACH PRUD SeRLUM)
| CHERRY NECTARINE
CITRUS PEAR ppinee
PISTACHIO

James E. Adaskaveg, Professor

University of California, Riverside

Themis Michailides, Plant Pathologist
University of California. Davis/Kearney Agricu]tural Research and Extension Center
\ Akif Eskalen, professor of Cooperative Extension in plant Pathology

University of California, Davis

Special thanks to Larry Bettiga, Farmt Advisor, UCCE Monferey Co., for his review of grape
icides and Gerald Holmes, Director of the StrawberTy Center, CalPoly, for his review of

UC Kearney Agricultural Research and Extension Center

kare.ucanr.edu[Erograms(Plant pathology.

of Microbiology and Plant pathology

UC Davis, Dept- of Plant pathology
o _ucdavis.edu

glantpathol gY.

uc Riverside, Dept.

UC Statewide 1PM Program
igm.ucanr.edu cfn-fungicides.ucr.edu
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FUNGICII)ES AND BACTERICIDES . EFFICACY AND TIMING
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