Diagnosing Strawberry Root and
Crown Diseases




Soll Borne Pathogens

A Symptoms are not diagnosticnot even to separate
biotic from abiotic

A There is no one single method for isolating or
identifying all root or crown pathogens
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A Field guides offer only clues: more réddan brown,
more orangethan red, buffcolored, tancolored,

reddish colored, rustcolored, cinnamosred or
chocolate brown, brown but not black ??




Soll Borne Pathogen

A Microscopy alone not usually an optio

A For regulatory purposes, identification needs
to be at leastto species, often to a subspecies
or variety level (highly accurate)

A Without selective isolatiotechniques,
pathogens cannot bdetected or confirmed

A Saprophytic competitorand secondary
pathogens quicklynvade diseased tissues
making diagnosis impossible



Soll Borne Pathogen€ulturing

A Diagnosis depends on the quality of the sample
A Always want the whole plarg not completely dead

A Includerhizospheresoil only for certain tests
sclerotialcounts, nematodes




Soll Borne Pathogen€ulturing

A Nonselective medi& generally supportive to bacterial and
fungal growth, favors saprophytes (soll is dirty)

A Semiselective or selective media adds abécterialsor antr
fungals surfactants, amino acids, or sugaes/ailable for
some pathogens not all, value is variable

Non-selective medium




Soll Borne Pathogen€ulturing

growth medium used, age of
colony, growth conditions
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Soll Borne Pathogen€ulturing

A use microscopy to lookt spore sizes, shapes, colors, and the
structures that produce spores

SPORES
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Soll Borne Pathogersother methods

A ELISAEnzymdinked ImmunosorbentAssay

A No need to culture and gives very rapid results

A Very sensitive to low pathogen density
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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) enzytimked secondary antibody is
added, and binds to detecting antibody; (5) substrate is added, and is
converted by enzyme to detectable form (color change)


//upload.wikimedia.org/wikipedia/commons/4/4b/ELISA-sandwich.svg
//upload.wikimedia.org/wikipedia/commons/a/a9/ELISA.jpg

Soll Borne Pathogemsother methods

A ELISAEnzymdinkedImmunosorbentAssay
A Quick tests for some select pathogens (mostly viruses)

A Can be used in the fieltlgive rapid results but maybe only to
genus Phytophthorg, sometimes to specieX(fragariae




Soll Borne PathogenMolecular methods

A Nucleotide sequencing most accurate method

A ITS-internaltranscribedspacer non-functional RNA
sequence. Widely used becauses easyto amplify even
from smallquantitiesandhasa high degree of variation even

between closely related species.
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Most Common Strawberry
Root and Crown Pathogens

A Anthracnose; Colletotricumacutatum

A Black Root RaiCylindrocarporspp.

A FusariumWilt ¢ Fusariumoxysporum

A Charcoal RotMacrophominaphaseolina
A Phytophthoracseveral species

A VerticilliumWilt ¢ Verticilliumdahliae

A Nematodes; several species



Anthracnose Crown and Root Rot

A Little is known about how it survives in the soil

A Grows also on decaying tissue and plants could be
exposed during normal practices of digging, trimmin
and packing

A Cinnamorx to ¢ red discoloration of the crown




Anthracnose Crown and Root Rot

A AscomyctdungusColletotrichumacutatum

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

A Produces spores in @cervulus
A Primarily a fruit rotter, also infectstolonsand petioles




Anthracnose Crown and Root Rot

A lsolate from the margin of healthy and discolored tissue

A Grows on semselective media for fungi amended with
antibacterial and antifungal compounds

A Identification based on colony size and shape plus on size an
shape of conidia




CylindrocarporBlack Root Rot

A Cosmopolitan pathogen with a large host range
A Isolated on semselective media

A Species difficult to separate on characterand
under taxonomic review

C.destructans C.liriodendri C.macrodidymum



CylindrocarporBlack Root Rot

Most have predominatelynicroconidia Most make largenumbers of thick
(and a few2-3 celledmacroconidia walledchlamydospores chains or
clusters



Fusariumoxysporum

A Easy to isolate on serglective media

A Easy tespeciateto Fusariunmpxysporum

A Many nonpathogenic strains commonly found
In field soilsg need Pathogenicity test or known
DNA sequences from Strawberry to confirm
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Fusariumoxysporum

A ldentification can be based on the size and shape of
multiple types of spores, but microscopy cannot give pr
of pathogenicityg diagnose with that disclaimer

ANeeds ITS test protocol or greenhouse tests

H
g
[
2
..;'0 B o
\

Macroconidia Microconidia Chlamydospores



