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U.S. National Fungus Collections
(BPI=Bureau of Plant Industry)
“The Smithsonian for Fungi”

All specimen data at BPI available on the 
Internet          
http://nt.ars-grin.gov/fungaldatabases

1,000,000 reference specimens 
• General Collection
• C.G. Lloyd Collection
• Exsiccati

1869 – fungus collections of the 
Smithsonian transferred to USDA 

http://nt.ars-grin.gov/fungaldatabases














Specimens are gently dried 
and totally dead. 



Why keep/study herbarium specimens?

• “time capsule” of genetic information of 
extinct and extant organisms.

• changes in genetic structure of “old” versus 
“new” populations

• resolve disputes about taxonomy, 
nomenclature, or phylogenetics

• track of origins of populations and historical 
epidemics

• reference material for future work and 
validation by others.
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Oldest Irish potato 
sample infected with 
P. infestans from the 

Great famine



Lisa Castlebury, Research Interests & 
Expertise

• Director of the U.S. National Fungus Collections
• Fungal specimen imaging: smuts & rusts

• Fungal systematics & taxonomy:
• Rusts
• Smuts
• Diaporthales

• Nomenclatural resolution of fungi affected by 
1F=1N
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Aime et al. 2018. Competing sexual and asexual generic names in Pucciniomycotina
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9(1):75-90. 

Voglmayr et al. 2017. Juglanconis gen. nov. on Juglandaceae, and the new family 
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Martin, et al. 2017. Macruropyxis fulva sp. nov., a new rust (Pucciniales) infecting 
sugarcane in southern Africa. Australasian Plant Pathology. 46(1):63–74.

Savchenko, et al. 2017. What causes flag smut of wheat? Plant Pathology. 
doi:10.1111/ppa.12657.

Demers et al. 2017. Rust fungi on Panicum. Mycologia. 109(1):1-17. 



Catalina Salgado-Salazar, Research Interests 
& Expertise

• April 2019, started as USDA-
ARS scientist

• Started research of tar spot of 
corn

• Interested in systematics of 
forest pathogens



Jo Anne Crouch, Research Interests & 
Expertise

• Downy mildew, grasses and specialty crops
• Old work: turfgrass pathogen diversity/taxonomy
• Boxwood blight



Boxwood blight
Malapi-Wight et al 2019. Global distribution of mating types shows limited opportunities for mating 
across populations of fungi causing boxwood blight disease. Fungal Genetics and Biology. 
https://doi.org/10.1016/j.fgb.2019.103246.

Leblanc, et al. 2019. SSRs identify limited genetic diversity across pathogen populations responsible 
for the global emergence of boxwood blight. Plant Pathology. 68(5):861-868. 

Leblanc et al2018. Boxwood blight: an ongoing threat to ornamental and native boxwood. Applied 
Microbiology and Biotechnology. 102(10):4371-4380. 

Crouch, J.et al 2017. Genome datasets for Calonectria henricotiae and C. pseudonaviculata causing 
boxwood blight disease and related species. Ag Data Commons. 
http://dx.doi.org/10.15482/USDA.ADC/1410184.

Malapi-Wight et al 2016. LAMP detection assays for boxwood blight pathogens: a comparative 
genomics approach. Scientific Reports. doi: 10.1038/srep26140.

Malapi-Wight et al . 2016. Sarcococca blight: Use of whole genome sequencing as a strategy for 
fungal disease diagnosis. Plant Disease. 100(6):1093-1100.

Gehesquière et al. 2015. Characterization and taxonomic re-assessment of the box blight 
pathogen Calonectria pseudonaviculata, introducing Calonectria henricotiae sp. nov. Plant 
Pathology. DOI.org/10.1111/ppa.12401.

Salgado-Salazaret al. 2018. Coccinonectria pachysandricola, causal agent of a new foliar blight 
disease of Sarcococca hookeriana. Plant Disease. 103(6):1337-1346. 
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Global Calonectria pseudonaviculata populations: 
SSR genotypes 

• 11 SSR markers
• 14 multilocus genotypes 

from 234 isolates 

Colors represent proportion 
of isolates in each group 
from Asia, Europe, North 
America, or New Zealand.  



Multilocus SSR genotypes generated from Calonectria pseudonaviculata and C. henricotiae. 
 
Group # strains Oldest strain 0368 2683 2134 1281 1816 4152 0610 2373 0662 1455 1647 
   CAA CTGCT GAGCAT CAGCA GAA CA AAC TTCA AC AC ACA 
C. pseudonaviculata 
G1 134 1998 18 10 13 14 17 13 19 12 18 13 14 
G2 71 2005 18 12 13 14 17 13 19 12 18 13 14 
G3 29 2005 18 10 13 14 17 13 19 12 16 13 14 
G4 25 2012 18 10 13 14 17 13 25 12 18 13 14 
G5 7 2010 18 10 13 14 18 13 19 12 18 13 14 
G6 2 2001 18 10 13 14 17 13 19 12 18 13 15 
G7 3 2005 18 10 13 14 17 13 20 12 18 13 14 
G8 2 2010 18 10 13 15 17 13 19 12 18 13 14 
G9 2 2012 18 12 13 15 17 13 19 12 18 13 14 
G10 1 2006 18 10 13 14 17 13 19 6 18 13 14 
G11 1 2009 17 10 13 14 17 13 19 12 18 14 14 
G12 1 2010 18 10 13 15 18 13 19 12 18 13 14 
G13 1 2010 18 10 13 15 17 13 19 12 16 13 14 
G14 1 2011 18 10 12 14 17 14 19 12 18 13 14 

C. henricotiae 
G1 35 2005 15 9 5 7 10 16 25 7 18 8 9 
G2 1 2011 15 9 5 7 10 16 0 7 18 8 9 

	

• One allele difference out of 11 loci = 9% difference 
• G11 and G14, have two different alleles relative to the G1 group (i.e. 

18% difference). 



• 68 Cps sequenced to date

• 1,365 bi-allelic SNPs identified 
(<0.002% of approx. 54 Mb genome)

• 226 (~16%) are within coding 
sequences of predicted genes

• 562 SNPs considered informative, 
based on being present in >2 
individuals

Shown: SNPs mapped to 22 of 27 contigs of 
Cps CT1 reference genome. (Not to scale)

Bi-allelic SNPs from 
sequenced Cps isolates
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Pop A versus other pops:
223-229 SNPs

Pop B versus Pop C:
305 SNPs

Differentiation of Cps using 1,365 bi-allelic SNPs


