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Goals
• Describe patterns of genetic diversity within and 

among native populations of Vallisneria americana in 
the Chesapeake Bay.

• Compare native populations with restored and 
cultured populations.

• Examine the role of genetic diversity in growth and 
survival of V. americana.

– High versus low heterozygosity within individuals
– High genotypic versus low genotypic diversity plantings.
– Local versus non-local stock.

• Culture distinct genotypes of V. americana to serve as 
a repository of genetic diversity.



Implications for Restoration Practice
• How extensive are clones within locations?
• How many different individuals are there at individual 

locations?
• Is there any evidence for local adaptation within the 

Bay?
– Are occurrences of Vallisneria genetically isolated or are levels of 

gene flow high enough to prevent differentiation?
– Do collections from different locations perform differently when

planted with plants from alternate locations?

• Do cultivated stocks used in restoration efforts 
represent the genetic diversity in natural populations?

• Does genetic diversity influence survival and growth 
of Vallisneria?



Progress to Date
• Made initial field collections
• Developing microsatellite loci
• Extracting DNA from all 

collections
• Culturing each of the collections in 

the greenhouse



• Sample sites
– represent the geographic 

range of Vallisneria in the 
Bay and its tributaries

– 6 restored/natural site 
pairs
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Sampling Summary

151Restored

# Samples# SitesSite TypeRiver
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Natural
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61527Grand Total
903
903Susquehanna
301Sassafras 

2107Potomac
151
301Patapsco 
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31
151Magothy
151
602Gunpowder 
111Conococheague Creek



Sampling Summary:
From Cultivated Stock

# SamplesLocation

Grand Total
Wisconsin Nursery
Anne Arundel CC (Steve Ailstock)
Kollar Farms

39
5
4

30



Within-Site Sampling
• Vegetative tissue collected 3-5 meters 

apart 
• ~30 individuals/site
• GPS locations recorded for all samples
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• All collections labeled and 
split into two

Material with roots/ 
rhizomes taken to 
Appalachian Lab for 
propagation

Leaf material taken to UMCP for 
DNA extraction and genotyping
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Sampling strategy allows hierarchical spatial analysis 

Among locations 
within tributaries

Among tributaries

Within locations Allelic diversity
Polymorphism
Inbreeding 
Differentiation
Migration
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Fishing Battery

Elk Neck

Allows us to 
estimate spatial 
extent of genetically 
distinct individuals 
within sites



Sampling mothers and their seeds will 
allow us to determine

• pollen sources
• functional connectivity among sites
• if levels of connectivity have 

changed

Additional Sampling in 2008



1.5 m

1.5 m
Individual plot of 36 individuals

Conceptual planting arrangement at each site.
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Factorial planting design allows 
us to 

analyze independent and joint 
effects of

• heterozygosity (inbreeding)
• genotypic diversity
• local adaptation

on survival and growth of 
Vallisneria americana clones

Linking genetic diversity and 
ecological performance 



Outreach Organize a workshop on 
incorporating genetic 
diversity in aquatic 
restoration for fall ‘08

Interact with 
people doing the 
real work once we 
have results to 
share

Develop a 
project Website 
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