
Diagnosing Strawberry Root and 
Crown Diseases 
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Soil Borne Pathogens 
ÅSymptoms are not diagnostic ς not even to separate 

biotic from abiotic 

ÅThere is no one single method for isolating  or 
identifying all root or crown pathogens 

Å!ƭƭ ŎŀǳǎŜ άōǊƻǿƴƛƴƎέΣ ǎǘǊŜŀƪƛƴƎ ŀƴŘ ŘŜŎŀȅ 

ÅField guides offer only clues: more red- than brown, 
more orange- than red, buff-colored, tan-colored, 
reddish- colored, rust-colored, cinnamon-red or 
chocolate- brown, brown- but not black ?? 

 

 



Soil Borne Pathogens 

ÅMicroscopy alone not usually an option 

ÅFor regulatory purposes, identification needs 
to be at least to species, often to a subspecies 
or variety level (highly accurate) 

ÅWithout selective isolation techniques, 
pathogens cannot be detected or confirmed 

ÅSaprophytic competitors and secondary 
pathogens quickly invade diseased tissues 
making diagnosis impossible 

 

 



Soil Borne Pathogens- Culturing 
ÅDiagnosis depends on the quality of the sample 

ÅAlways want the whole plant ς not completely dead 

ÅInclude rhizosphere soil only for certain tests ς 
sclerotial counts, nematodes 

 

 

 



Soil Borne Pathogens- Culturing 
ÅNon-selective media ς generally supportive to bacterial and 

fungal growth, favors saprophytes (soil is dirty) 

ÅSemi-selective or selective media adds anti-bacterials or anti- 
fungals, surfactants, amino acids, or sugars - available for 
some pathogens not all, value is variable 

 

 

Non-selective medium 



Soil Borne Pathogens- Culturing 

ÅLook at colony shape, size, 
color and texture 

ÅVariable depending on the 
growth medium used, age of 
colony, growth conditions 
(light spectrum and day 
length, temperature) 

 



Soil Borne Pathogens- Culturing 
Åuse microscopy to look at spore sizes, shapes, colors, and the 

structures that produce spores 

 

 



Soil Borne Pathogens ς other methods 

ÅELISA: Enzyme-linked Immunosorbent Assay 

ÅNo need to culture and gives very rapid results  

ÅVery sensitive to low pathogen density 

Å5ƻŜǎƴΩǘ ǊŜǉǳƛǊŜ ǘƘŜ ǇŀǘƘƻƎŜƴ ǘƻ ōŜ ŀƭƛǾŜ όҌκ-) 

 

Plate is coated with a capture antibody; (2) sample is added, and any 
antigen present binds to capture antibody; (3) detecting antibody is 
added, and binds to antigen; (4) enzyme-linked secondary antibody is 
added, and binds to detecting antibody; (5) substrate is added, and is 
converted by enzyme to detectable form (color change) 
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ÅELISA: Enzyme-linked Immunosorbent Assay 

ÅQuick tests for some select pathogens (mostly viruses) 

ÅCan be used in the field ς give rapid results but maybe only to 
genus (Phytophthora), sometimes to species (X. fragariae) 

Soil Borne Pathogens ς other methods 



Soil Borne Pathogens- Molecular methods 

ÅNucleotide sequencing ς most accurate method 

Å ITS -internal transcribed spacer- non-functional RNA 
sequence. Widely used because it is easy to amplify even 
from small quantities and has a high degree of variation even 
between closely related species. 

 

 



Most Common Strawberry  
Root and Crown Pathogens  

ÅAnthracnose ς Colletotricum acutatum 

ÅBlack Root Rot ςCylindrocarpon spp. 

ÅFusarium Wilt ς Fusarium oxysporum  

ÅCharcoal Rot ςMacrophomina phaseolina 

ÅPhytophthora ςseveral species 

ÅVerticillium Wilt ς Verticillium dahliae 

ÅNematodes ς several species 



Anthracnose Crown and Root Rot 
ÅLittle is known about how it survives in the soil 

ÅGrows also on decaying tissue and plants could be 
exposed during normal practices of digging, trimming 
and packing 

ÅCinnamon ς to ς red discoloration of the crown 

 



ÅAscomycte fungus Colletotrichum acutatum 

ÅWhen above ground structures infected, you see the signs of 
the pathogen as spore masses (rarely seen below ground) 

ÅProduces spores in an acervulus 

ÅPrimarily a fruit rotter, also infects stolons and petioles 

Anthracnose Crown and Root Rot 



Å Isolate from the margin of healthy and discolored tissue 

ÅGrows on semi-selective media for fungi amended with 
antibacterial and antifungal compounds 

Å Identification based on colony size and shape plus on size and 
shape of conidia 

Anthracnose Crown and Root Rot 



Cylindrocarpon Black Root Rot 

ÅCosmopolitan pathogen with a large host range 

ÅIsolated on semi-selective media 

ÅSpecies difficult to separate on characters ς and 
under taxonomic review  

 

C. destructans C. macrodidymum C. liriodendri 



Cylindrocarpon Black Root Rot 

Most have predominately microconidia  
(and a few 2-3 celled macroconidia) 

Most make large numbers of thick-
walled chlamydospores in chains or 
clusters  



Fusarium oxysporum 
ÅEasy to isolate on semi-selective media 
ÅEasy to speciate to Fusarium oxysporum 
ÅMany non-pathogenic strains commonly found 

in field soils ς need Pathogenicity test or known 
DNA sequences from Strawberry to confirm 



Fusarium oxysporum 
ÅIdentification can be based on the size and shape of 

multiple types of spores, but microscopy cannot give proof 
of pathogenicity ς diagnose with that disclaimer 
ÅNeeds ITS test protocol or greenhouse tests 
 

Macroconidia Microconidia Chlamydospores 


