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What is BLD?
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Ongoing Work 
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Ongoing Work 

Phenological studies of symptom progression
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Ongoing Work 
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Ongoing Work 
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Ongoing Work 
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Banding symptoms 
Crinkling 
symptoms 

Banding symptoms 
No new leaves 
produced
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Photo from Dr. Rebecca 
Lidster, Forest Health 
Technical Specialist in 
Ontario
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American beech (Fagus grandifolia) European beech (Fagus sylvatica) European beech (Fagus sylvatica)

Photos from Dr. David McCann, Ohio Department of 
Agriculture Division of Plant Health

BLD in Ohio nurseries
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What’s causing it?    
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Ongoing Work 

Microbial profiling to discover the causal agent of BLD
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Molecular Leaf Microbial Community Profiling

What’s causing it?    

Banded LeavesNaïve Leaves Asymptomatic Leaves Crinkled Leaves

Total DNA and RNA

Amplification of ITS (fungi), 16S (bacteria/phytoplasmas), 18S (nematodes)
RNA enrichment (viruses)

High Throughput Sequencing (HTS)

Quality control, filtering, QIIME II and Blastn classification/putative IDs

Operational taxonomic units (OTUs)

Compare
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Foliage Sampling

Sampled May & August  
of 2017, 2018 & 2019

• 8 permanent plots
• 4 in northeast Ohio
• 3 in northwest 

Pennsylvania
• 1 in Pataskala, OH 

(control site)
• 100 trees tagged

• 4-6 leaves/tree 
(based on sample 
type)

Symptomatic sites

Asymptomatic sites
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HTS Screens

Key question: Are there correlations between virus-like 
RNA sequences, and other pathogen group-specific 
DNA sequences & symptom/exposure status?

N.B.: Phytoplasmas have already been excluded
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Preliminary Speculations

So, what about the nematode?

• Whole tree disease expression patterns are 
consistent with nematodes: Starting in lower 
canopy where moisture is higher (favors foliar 
nematodes).

• The crinkling symptom is consistent with what is 
known about foliar nematodes: They destroy the 
mesophyll leading to tissue collapse, among other 
effects.
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So, what about the microbes we found associated with 
symptoms?

• Wolbachia sp. – endosymbiont of the nematode? May 
not be responsible for BLD but could help the 
nematode survive.

• Pseudomonas chlororaphis – Has known anti-fungal 
properties and can cause necrosis in plants when 
inoculated at high levels. Could be an opportunist.

• Perhaps most interesting is Erwinia persicina – Could 
cause vascular wilt which slowly kills the trees, 
similarly to what Erwinia amylovora does in fire blight 
of apple/pear trees.

Preliminary Speculations
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Could be a case of a microbial disease vectored by a 
nematode (vectored by?)

• Current consensus between us, Lynn Carta and 
David Burke is that the nematode is a necessary but 
non-sufficient condition for disease development

• Perhaps the nematode is itself vectored by mites

Preliminary Speculations
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Nematodes and Mites
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Preliminary Conclusions

Could be a case of a microbial disease vectored by a 
nematode (vectored by?)

• Next step: metabarcode nematodes themselves.  If 
association between Pseudomonas 
chlororaphis/Erwinia persicina and the nematode is 
confirmed, then:

• Need to conduct Koch’s postulates with nematode 
alone, microbe(s) alone, nematode + microbe(s)
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THANK YOU!
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