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Abstract

Coastal dunes are important protective features against sea level rise and
coastal storms. Interactions between dune plant aboveground structures and
sediment trapping that allow for dune building and maintenance are well
established. More recently, studies documenting belowground biomass for pro-
moting erosion resistance in dominant dune species have been conducted, yet
a knowledge gap remains regarding species-specific characterization of whole
plants, specifically with respect to roots, rhizomes, and belowground stems.
Our objective was to quantify above- and belowground traits of four dominant
dune grasses to document the potential for species-specific effects on dune
growth, maintenance, and erosion resistance. We examined above- and below-
ground traits among four prominent dune grasses of the Atlantic and Gulf
Coasts of North America: Ammophila breviligulata, Panicum amarum, Spar-
tina patens, and Uniola paniculata. Whole plant samples of each species were
collected from the foredune at the US Army Engineer Research and Develop-
ment Center’s Field Research Facility in Duck, North Carolina, USA, and
quantified for several above- and belowground traits (e.g., stem height, rhi-
zome number and length, root surface area by diameter class, root tensile
strength, and mycorrhizal percent infection). Belowground factors known to
impact important dune processes, such as rhizome length, mycorrhizal percent
infection, and root traits, differed substantially among species. When visual-
ized in multivariate space, all species significantly differed in suites of above-
and belowground traits. When considering belowground only, Ammophila
and Spartina were similar, despite differences in biomass allocation. Species
separated along axes related to mycorrhizal association, biomass allocation,
and root construction. The four co-occurring dune grass species were dissimi-
lar in suites of plant traits. Belowground trait differences were driven by those
describing root construction, biomass allocation, and mycorrhizal infection.
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