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Red alder: Alnus rubra Bong. 



Goals for this meeting

● Bring awareness of our work to broader red 
alder community

● Become better integrated with others in the field
● Discover value of our research materials, 

especially the provenance trial
● Explore funding sources
● Build an alliance aimed at further work
● Introductions





NCGR History

● New Mexico non profit
● Formed in 1994
● Software and database 

support for the DOE human 
genome project

● Research
● Bioinformatics
● Software
● Education



www.ncgr.org



Norman G. Lewis

Deciphering the molecular basis of elite 
red alder lines and their Frankia alni 
symbionts (NSF award 1547842)

Research materials all owned by Weyerhaeuser and licensed to WSU:

● Red alder clone collection
● Frankia strains and root nodules
● Provenance trial





Weyerhaeuser 
provenance trial

■ 350 original trees
■ Seed collected from 

each tree
■ Open pollinated
■ 16 half-siblings 

from each tree
■ Planted in a 

common location
■ Randomized into 

16 blocks

Trial site

Red alder range
Seed source sites













Study genetic variation by GBS
(Genotyping by Sequencing)

■ Locate the trees
■ Sample the best and worst growing tree from 

each family of 16
■ Leaf DNA extraction
■ 523 trees passed QC
■ ApeK1 digestion
■ 7.6 M 101 bp reads per sample 
■ SNP calling with FreeBayes
■ 501,933 SNPs
■ Combined data with Ballhorn lab



Analysis of GBS data

■ GWAS for growth traits
■ Height
■ Diameter at Breast Height (DBH)
■ Estimated volume
■ Best/worst grower in family

■ Genotype-Environment associations 
■ Precipitation
■ Temperature
■ Soil variables



Climate models
CMIP5 (Coupled Model Intercomparison Project Phase 5)

1961-1990 mean 2099, high emissions scenario

https://www.wcrp-climate.org/wgcm-cmip/wgcm-cmip5


Climate models
Aberdeen, Washington

Data from the U.S. Climate Resilience Toolkit Climate Explorer





Provenance trial database



https://lab.jbyoder.org/



Range representation

■ Green contour: USDA
■ Green dots: GBIF occurrences
■ Purple dots: our provenances

Global Biodiversity Information Facility



BioCLIM 30 year average PCA



Soil chemistry PCA



Gene-Environment GWAS



Growth trait GWAS 
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14 SNPs associated 
with height AND with 

soil chemistry
11 SNPs associated 
with height AND with 
climate



Finding genes of interest…





Conclusion and discussion of 
opportunities

● Value of the trial?
● Future of trial site
● Future directions
● Interest in collaboration
● Funding opportunities
● Questions for us
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