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Links biodiversity data to trees
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PhyloJIVE



PhyloJIVE:  trees and traits



PhyloJIVE:  trees and maps



PhyloJIVE:  trees and maps

Combine traits 

and distributions
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Next-Generation Biodiversity Research
� How are processes such as speciation and extinction associated with 

niche divergence?

� How have traits and ecological niches changed through time as a 
function of changes to geographic range and fluctuations in climate 
and geology?

� How is the evolution of phenotype correlated with changes in 
ecological niche at deep time scales?

� How is the phylogenetic diversity of a given area related to evolution 
of phenotype in that area?

� How have diversification processes interacted with climate and 
geology to shape modern biotas?

� How can fossil locality data inform our understanding of range and 
ecological niche evolution?

� How do traits change over time? Can within-species phenotype 
variation with respect to climate and ecology inform our 
understanding of trait lability and evolution at deep time scales?
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Specimen Data & the Big Data Challenge
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�Not just volume of data

�But integration of diverse data types

� For novel applications



Connecting Trees, Specimens, Tools
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Connecting Trees, Specimens, Tools
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Connecting Trees, Specimens, Tools
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Connecting Trees, Specimens, Tools
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Connecting Trees, Specimens, Tools
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Connecting Trees, Specimens, Tools
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Connecting Trees, Specimens, Tools
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Connecting Trees, Specimens, Tools
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Integrating Phylogenetics and Plant Trait Data
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• Community-level 

phylogenies

– Comparisons of phylogenetic 

diversity across spatial scales

– Correlation of plant 

functional traits

– Over- and underdispersion of 

traits:

• Are traits phylogenetically

constrained or broader 

properties of communities?

• Implications for long-term 

health of communities

Integrating Phylogenetics and Plant Trait Data





Linking Collections to Genomics

� Link specimens to GenBank records

�Use of specimens for genetics/genomics

�National network of genetic resources

�



GenBank Records



Herbarium DNA and NGS

� Fresh leaf material hard to obtain 
for many taxa

� DNA from available herbarium 
material often degraded – Is this a 
problem?

� Often yes for PCR, but not for NGS
� Small DNA fragments (e.g., 200-400 bp) 

required for most NGS protocols!

� Using herbarium material 
extensively for NGS in Icacinaceae
� Herbarium samples as old as 80 years 

have worked fine

G. Stull 1955





Linking Collections to Genomics

� Participated in NSF-sponsored workshop on DNA banks at 

Missouri Botanical Garden, Jan. 2013

� Assembled a file of national DNA and tissue banks

� Developed a common web portal to these collections 

� DNA resources ultimately connected to specimen data in 

iDigBio



Index to DNA Banks in US

Grant Godden



Index to DNA Banks in US



Index to DNA Banks in US

� https://www.idigbio.org/genetic-resources



Index to DNA Banks in US



Index to DNA Banks in US: an example



Summary

� Specimens continue as foundation for systematics

� Emerging tools and infrastructure to link phylogenies with 

specimens – multitude of applications for diverse 

research questions

� Multiple connections to molecular data:

� GenBank records

� Specimens as sources of genomic data

� Index to DNA Banks

� Exciting time now – integrating phylogenetic, genetic, and 

ecological data in basic and applied research – and into 

the future!
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