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Ecological Restoration

•Revegetation
•Source of plant materials?

Cultivars of native species



Plant Germplasm Development

Source Identified

Selected Class

Tested Class

Variety/Cultivar

Young SA, Schrumpf B, Amberson E. 2003. 
The AOSCA Native Plant Connection



Cultivar 

“…a distinct, often intentionally bred subset of a 
species that will behave uniformly and 
predictably when grown in an environment to 
which it is adapted.”

“…an assemblage of cultivated plants that is clearly 
distinguished by any characters...and when 
reproduced...retains its distinguishing characters.”

USDA NRCS (2001) Glossary of Terminology 
Commonly Used in Mining and Reclamation 

Technology. TN – Plant Materials – 1-1. 

Aubry C, Shoal R, Erickson V (2005) Grass 
cultivars: Their origins, development, and use 
on the national forests and grasslands in the 

Pacific Northwest. USDA Forest Service



Bartow, A. 2015. Seed Production 
Manual for the Pacific Northwest. 

USDA-NRCS Corvallis Plant Materials 
Center. Corvallis, OR. December 2015. 

192p. (ID# 12767).



“Cultivar Vigor Hypothesis”

Cultivated varieties of native plants have greater 
biomass and an increased ability to capture 
resources, providing a competitive advantage 
relative to wild, local genotypes.
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Wilsey BJ (2010) Restoration 
Ecology 18: 628–637.



“Grass cultivars have been used in 
large
quantities, often without an 
assessment
of the consequences”
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Aubry C, Shoal R, Erickson V (2005) Grass 
cultivars: Their origins, development, and use 
on the national forests and grasslands in the 

Pacific Northwest. USDA Forest Service



Do cultivars differ from wild 
populations in competitive 

ability?



Do cultivars persist in the 
environment?
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Chronosequence
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Dave Johnston Mine (DJM)
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Pascopyrum smithii (Rydb.) A. Love Western 
Wheatgrass

• Cool season, C3 
perennial, rhizomatous 
grass

Line Drawing courtesy of USDA-NRCS 
PLANTS Database / Britton, N.L., and A. 

Brown. 1913. Illustrated flora of the northern 
states and Canada. Bol. 

1:256 http://plants.usda.gov/
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Source Populations

• ‘Rosana’ cultivar 
Origin: Forsyth, MT

• Chronosequence
• DJM79
• DJM88
• DJM98

• Wild populations
• EastG
• RanchR
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Single vs. Competition Pots

Photos: M. Poelman
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Methods
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Photos: M. Poelman



Traits Measured

• Plant Growth 
(non-destructive)

• Final Biomass

• Seed Weight
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Results
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Plant Growth : Single pots
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Plant Growth :Competition pots
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Seed Weight : Maternal Effects

• Rosana seeds were 
significantly larger than 
all other sources

• DJM plants retained 
vigor in other traits

• DJM sources were not 
different from wild 
seed sources



Genotyping by 
Sequencing

• Isolated genomic 
DNA

• Analyzed SNP’s 
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Single Nucleotide Polymorphisms

Western Wheatgrass
n=6400 SNPs
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Western
 Wheatgrass
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• The cultivar Rosana has a competitive advantage 
over wild populations

• Cultivated traits and genotypes persist over time at 
planted sites

Chronosequence populations were either similar to 
Rosana or intermediate among cultivar and wild sources
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•  Evidence of cultivar vigor

• Cultivars of western wheatgrass persist on the 
landscape for extended periods of time (> 20 
years)
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• Agronomic traits are not necessarily 
disadvantageous at restoration sites

• “Genetically appropriate” may mean different 
things to different practitioners

• Research needed to understand consequences of 
agronomic traits in restored environments
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The preceding presentation was delivered at the

This and additional presentations available at  http://nativeseed.info

2017 National Native Seed Conference
Washington, D.C.  February 13-16, 2017

http://nativeseednetwork.org/
http://appliedeco.org/
http://nativeseed.info/

