
Project Summary: Using genomics to link traits to ecosystem function in the eelgrass 
Zostera marina 
 
Overview: In this proposal, we use the recently published Zostera marina (eelgrass) genome 
and data from a separate unprecedented global resequencing and environmental sampling 
project to link genotype, phenotype and ecosystem functioning in eelgrass meadows. 
Specifically, we assess the association between Single Nucleotide Polymorphisms (SNPs) 
across the genome and traits measured in common garden and the field. We use these data to 
evaluate the relationship between trait-associated genomic SNP diversity and ecosystem 
processes in field experiments.  

 
Intellectual Merit. Genetic diversity as measured by the number of genetically distinct individuals 
(genets) in an assemblage can influence critical ecosystem functions. Functional diversity, the 
presence of key traits, or population flexibility to respond to environmental change are all 
potential mechanisms underlying these patterns, but distinguishing among them requires a clear 
link between genetic diversity and the phenotypes present in an assemblage. We and others 
have previously demonstrated that genet diversity in eelgrass (Zostera marina) increases stand 
productivity, animal community diversity, and resilience to environmental change. These genet 
diversity effects are associated with increases in genetically-determined trait diversity.  
Predicting trait diversity without having to measure traits of every genet remains a major barrier 
to wider application of functional diversity approaches in restoration and management.  
Relatedness of individuals based on neutral markers is ineffective as a metric of trait diversity, 
likely because strong selection can result in large trait differences being driven by a few loci 
rather than divergence across the entire genome. Genetic data from a broader sample of the 
genome, including coding regions (e.g., SNPs), offers greater power to reveal specific genomic 
regions associated with a given trait. Thanks to a separate sampling and sequencing project, we 
are in a unique position to leverage high-quality genomic sequence data collected both 
intensively within a single site and across the global range of the species to test links between 
traits and specific genetic changes. Specifically, we will assess the association between SNPs 
across the genome and performance-related traits that we will measure at the individual, 
population, and seascape-scale. We will also assess environmental correlates of trait 
differentiation from field sampling. Finally, we will compare the predictive power of genomic SNP 
diversity versus other metrics of intraspecific diversity for the functioning (productivity, 
invertebrate abundance) of field planted eelgrass assemblages.  
 
Broader Impacts: Seagrass ecosystems provide important services to coastal regions, including 
primary production, carbon storage, nutrient cycling, habitat for fisheries species, and erosion 
control. Our project extends previous knowledge by integrating the effects of multiple 
components of diversity and clarifying the extent to which the genetic and ecological uniqueness 
of component genets can predict ecosystem functions. Our work has already guided restoration 
programs’ consideration of what specific aspects of functional diversity are important to 
conservation and restoration of seagrass ecosystems, and the present work could be used to 
better select source material to improve restoration success (which is often low). The PIs will 
communicate findings to federal and state agencies and other stakeholders through the 
California Ocean Protection Council, legislative and policy briefings and direct outreach to 
aquaculturists and other users. We will train a number of young scientists (postdocs, grad 
students and undergrads) to integrate ecological, evolutionary and genomic approaches to 
ecosystem functioning. This project will interface with several outreach/training programs, 
including a University of California-sponsored program that brings students from Historically 
Black Colleges and Universities to UC Davis for summer research experiences, a graduate NRT 



focused on coastal ocean sustainability, and outreach and internship programs to students in 
local middle and high schools in underserved locations. 


