
Chasmanthium latifolium in Pennsylvania
Critically Imperiled (S1)

• Declining populations

• Habitat elimination

• Agriculture, Industry, Housing

• Damming of  rivers

• Alteration of  flood patterns

• Invasive species

• Disjunct populations

• Edge of  range (northeastern edge)

Current Historical

PNHP

Monongahela (West)

Juniata (Central)

Susquehanna (East)





Sample Collections

• Field collections (Scott, Rachel, Tanisha)

• 11 populations

• 7-16 individuals per populations

• 155 individuals total 



Methods

• DNA extraction

• Digestion: ApeKI enzyme

• Genotyping by sequencing 
(GBS)

• Illumina NovaSeq 6000

• Single nucleotide 
polymorphisms (SNPs)

Extraction, quantification, adding 

restriction enzyme, adaptors, and 

barcodes

Pooling samples and PCR

Sequencing 



Methods

• Sequences assembled using 
ipyrad

• Hard Filtering: VCFtools

• Removed samples with

• <200,000 raw reads

• Missingness ≧ 55% of  loci 
across 75% of  samples 

• All populations genetics 
analyses done in R

Step 1

sorting

Raw 

data

Step 2

filtering

Step 3

clustering

Step 4 & 5

consensus

Step 6

clustering

Step 7

formatting

Assembled

data



Methods

Dr. Angela McDonnell

Workshop on population and speciation 

genomics (Czech Republic)



Results



• 133 individuals across 11 populations

• 2 million reads per sample (average)

• 1,000 loci
• 1,998 SNPs

Results



• Overall FST

• FST = 0.1130

Results



• Pairwise FST

• A lot of  gene flow between 
western pops only

• Very little gene flow between 
western and central-eastern

• Very little gene flow between 
central and eastern pops

Results
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• Heterozygosity
• Overall:

• HO: 0.6590

• HE: 0.3969

• Every case HO > HE
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• Inbreeding (FIS)
• Overall:

• FIS = -0.6219

Results
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STRUCTURE Analysis

Monongahela

(West)

Juniata

(Central)

K = 5 ancestral clades

Eastern: Lots of  genetic differentiation

Western: Genetically similar

Central: Clustering with EC

Susquehanna

(East)



STRUCTURE Analysis
K = 5 ancestral clades

East-West Disjunction

Monongahela

(West)

Susquehanna

(East)

Juniata

(Central)

EAST WEST



Conclusions

• Currently, all populations are genetically healthy

• Western pops are genetically similar

• Eastern and central populations are genetically 
isolated from each other and western pops

T.M. Williams

Global FST: moderate 

differentiation

FIS: 

no inbreeding is occurring

Heterozygosity: higher than 

expected

Pairwise FST: 

high gene flow only in 

western pops

STRUCTURE & DAPC: 

western pops similar, while generally central-

eastern pops are genetically different



Conservation 
Implications

Limited and declining state 
distribution

Populations appear to be massive and 
healthy

Western populations appear 
genetically secure, while eastern and 
central populations are of  greater 
concern





Updated from this work!!

Critically imperiled across the state!!
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Population Genomics and Climate Change 
Vulnerability of  an Appalachian Endemic Plant 
in Pennsylvania

Research seeks to clarify the conservation 
and protection status of  bog Jacob’s ladder 
(Polemonium vanbruntiae), a species of  
conservation concern, using a combination 
of  traditional herbarium and field-based 
assessments, modern population genetics 
methods and climate modeling. This will be 
a model for rare plant conservation work 
that uses comparative plant population 
genomic techniques and climate change 
modeling methods, in combination with 
traditional natural heritage methods.

Lead PI: TM Williams (C. Martine; S. Schuette)
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One last thing…



Black Botanists Week

Started in 2020 to promote, 

encourage, create a safe space 

for, and find more Black (and 

BIPOC) people who love 

plants!

www.blackbotanistsweek.weebly.com



Black Botanists Week

www.blackbotanistsweek.weebly.com

Instagram: @blackbotanistsweek

Twitter: @BlkBotanistsWk



Special Issue on Conservation

From Theory to Practice: New Innovations and Their Application in 
Conservation Biology

• Best practices

• Novel conceptual frameworks

• Software of  database

• Best practices for managing ex situ collections

• New techniques to combat poaching

• Abstracts due April 4, 2023



Questions?

tmw018@bucknell.edu

@T_Marie_Wms


