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Outline

ÅBackground:
ÅAmerican elm ecological and cultural value

ÅDutch elm disease and its impacts

ÅHistorical efforts to restore the species

ÅUSFS NRS efforts to restore American elm
ÅDevelop DED-tolerant populations

ÅDevelop strategies for reintroducing elm to wildland and urban environments
ÅHighlight two studies



U.S. Geological Survey. 1999. Digital representation of E.L. 
Little 1971 "Atlas of United States Trees"

American Elm (Ulmusamericana)



From Tallemyand Shropshire, 2009, Conservation 
Biology 23(4):941-947. 

Elm sphinx moth, Ceratomiaamyntor

Double-toothed prominent moth, Nericebidentata



Wildlife that utilize American elm

Purple finch Ruffed grouse Northern bobwhite Gray squirrel

Yellow-rumpedwarblerNorth American porcupine American wood duck
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Field elms in the Connecticut Valley ςAlbert Bierstadt, 1862



Elm in the New York Times

NYT Feb 13, 1902 NYT April 21, 1931 NYT May 20, 1941





Scanning electron micrographs of mycelial

growth of O. ulmi in elm xylem vessels. 

www.dutchelmdisease.org

Dutch elm disease (DED)
Caused by Ophiostomaulmi and Ophiostomanovo-ulmi

Xylem discoloration caused 
by DED

NYT Sept 30, 1956



Dr. Christine Buisman

Dr. Marie Beatrice Schol-Schwarz
and Dr. Johanna Westerdijk

Ulmusx hollandica
Ψ.Ŝŀ {ŎƘǿŀǊȊΩ

Ulmusminor
Ψ/ƘǊƛǎǘƛƴŜ BuismanΩ

DED pioneers





Vectors of Dutch Elm Disease

Native elm bark beetle Smaller European elm bark 
beetle

Horizontal maternal gallery with 
radiating larval galleries

Vertical maternal gallery with 
radiating larval galleries

P. Svihra, apsnet.org



Sherif SM, Shukla MR, Murch SJ, Bernier L, Saxena PK. Simultaneous induction of jasmonic acid and disease-responsive genes signifies tolerance 
of American elm to Dutch elm disease. Scientific reports. 2016 Feb 23;6:21934.



Early DED control efforts

The Gazette



Photo credit: University of Wisconsin Extension

By 1960, over 40 million American elm trees had died

Impacts of Dutch Elm Disease on the American Elm

CǊƻƳ ά5ǳǘŎƘ elm disease in LƭƭƛƴƻƛǎέΣ ōȅ 
J.C. Carter



American elm breeding efforts

ÅResearch on American elm has focused primarily on the identification of 
selections that can withstand the DED pathogen. 

ÅMore than 100,000 American elm trees have been tested for resistance to 
DED, with very few exhibiting adequate levels of tolerance:

ÅCornell University and Boyce Thompson Institute 
Å16 of 21,000 inoculated seedlings demonstrated decent tolerance

ÅThe University of Wisconsin began a research and breeding program 
1950s
Å9ȄǘŜƴǎƛǾŜ ǊŜǎŜŀǊŎƘ ǊŜǎǳƭǘŜŘ ƛƴ с ǎŜƭŜŎǘ ǘǊŜŜǎ ƪƴƻǿƴ ŀǎ ά!ƳŜǊƛŎŀƴ 

Liberty Multicloneέ
ÅThe National Arboretum of the Agricultural Research Service
ÅNew Harmony and Valley Forge

ÅThe University of Guelph: Elm Recovery Project
ÅThe Morton Arboretum
ÅBred other Ulmusspecies for replacement

Denny Townsend, ARS



Commercially available American elm with increased DED-tolerance

Princeton

Valley Forge Colonial Spirit

Jefferson

Prairie Expedition St. Croix

New Harmony


