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Ulmus is a genus of mostly large, deciduous
trees found throughout much of the Northern
Hemisphere. Until the introduction of the Dutch
elm disease pathogen in 1930, the American elm
(U. americana) was one of the most commonly
planted ornamental trees in the United States,
known for their graceful, arching form.

The devastating effects of Dutch elm disease on
native elms in North America prompted efforts
to develop tolerant or resistant cultivars and
hybrids*, including introductions by the National
Arboretum of the Agricultural Research Service
(USDA) and The Morton Arboretum. The Na-
tional Elm Trial, coordinated by Colorado State
University, was established in 2005 to evaluate
commercially available elms at multiple locations across the United States. The trial monitored culti-
var survival and growth, as well as disease and insect pressure. A summary of the ten-year study can
be found at the Ten-Year Performance of the United States National Elm Trial.

Dutch elm disease is the most serious disease of elms, but there are many potential pests. Other
diseases include phloem necrosis (elm yellows), bacterial leaf scorch, cankers, and Verticillium wilt.
Insect pests include elm bark and leaf beetles, Japanese beetle, gypsy moth, leafminers, and aphids.

DISEASES

Dutch Elm Disease is a vascular wilt disease caused by the fungi Ophiostoma novo-ulmi and O.
ulmi. Vectored by bark beetles and root grafts, symptoms include wilting and yellowing of leaves on
one or more branches in the crown of the tree which gradually spread through the entire crown (31).
A tree may die within a year or survive in declining condition for several years. For more information
on Dutch elm disease, see Cornell’s fact sheet: plantclinic.cornell.edu/factsheets/dutchelmdisease.pdf

Elm species vary from highly susceptible to highly resistant, and susceptibility varies widely within
some species, including U. glabra, U. minor and U. pumila (31). While none are immune, disease-tol-
erant American elm cultivars are available, and resistant hybrid elms have been bred using European
and Asian species (14). Note that some cultivars that are tolerant or resistant to Dutch elm disease
may be susceptible to other disease or insect problems.

*See Appendix for summary of elm cultivar parentage.


http://bspm.agsci.colostate.edu/national-elm-trial/
http://bspm.agsci.colostate.edu/national-elm-trial/
https://www.fs.fed.us/psw/publications/mcpherson/psw_2017_mcpherson002_griffin.pdf
http://plantclinic.cornell.edu/factsheets/dutchelmdisease.pdf
https://ecommons.cornell.edu/handle/1813/41246

Dutch EIm Disease

) ) ) Reference
Species/Hybrids Cultivar - - -
Resistant Intermediate | Susceptible
Ulmus alata 31
Ulmus americana 3,5, 31
Ulmus americana American Liberty 25,37, 39 3
(=Liberty series)
Augustine 25
Colonial Spirit® 11
Creole Queen 4
Delaware 3, 22,37, 38
Independence 22,36, 37
Jefferson 3, 6,10, 25, 31
29, 46
Moline 25
New Harmony 3,6, 10, 22, 31
37, 38, 49
‘Lewis & Clark’ Prairie Expedition® 3,6
Princeton 3,6, 10, 25, 31
38, 39
Valley Forge 3,6,22,37, 31
38, 49
Washington 3
Ulmus davidiana Greenstone™ 12
Ulmus davidiana var. japonica* 4,31, 37
Jacan 3, 23,25
Mitsui Centennial 3,25
Prospector 3,5,6,37, 39,
40, 44, 48
Thomson 25
Ulmus davidiana var. japonica | Accolade® 3,5,6, 10, 37
‘Morton’
Ulmus davidiana var. japonica | Emerald Sunshine® 4,5,6,10
'JFS-Bieberich’
Ulmus glabra 4,5
Ulmus x hollandica 3, 31
Ulmus laevis 31
Ulmus minor 3
Ulmus parvifolia 3,9, 31,37
Ulmus parvifolia Allee® 3
Athena® 3
D.B. Cole® 3
Dynasty 24 5
Emerald Prairie 9




Dutch EIm Disease

) ) ) Reference
Species/Hybrids Cultivar - - -
Resistant Intermediate | Susceptible
Ulmus procera 3,5
Ulmus pumila 3, 31,37 5
Ulmus rubra 3, 31
Ulmus serotina 3, 31
Ulmus thomasii 3, 31
Ulmus x Arno 26
Bea Schwarz 3
Cathedral 3,22, 25,37
Charisma 37
‘Morton Stalwart’ Commendation™ 3,56
Christine Buisman 3
Dampieri 3
‘Morton Red Tip’ Danada Charm™ 3,5,6,10, 37
Discovery 3
Fiorente 26
Frontier 5,6, 10, 22,
37, 39, 40, 43,
45
Groeneveld 3
Homestead 3,5,6,22,37,
40, 41
New Horizon 3,5,6,10, 22,
33,37
Patriot 3,5,6, 10, 22,
25, 37,47
Pioneer 3,5,6,22,37,
42
Plinio 27
Regal 3,6,22,35,37
San Zanobi 27
Sapporo Autumn 3, 34,37
Gold
Sarniensis 3
‘Morton Glossy’ Triumph™ 3,5,6,10
Urban 3, 28, 37
‘Morton Plainsman’ Vanguard™ 5,6, 37

*syns. U. japonica, U. wilsoniana, U. propinqua (USDA Germplasm Resource Information System)




Elm Phloem Necrosis, also known as Elm Yellows, is an often fatal systemic disease of Ulmus
species usually caused by phytoplasmas. Infection affects fine root hairs first and eventually spreads
into phloem tissue, depriving the tree of nutrients. Symptoms include yellowing leaves, premature leaf
drop and death of branches. Trees often die within a year or two after foliar symptoms appear (31). In
North America, elm yellows can infect several species and hybrids, including U. alata, U. americana
(all cultivars that have been tested are susceptible), U. crassifolia, U. parvifolia, U. rubra, U. serotina

and U. rubra x pumila (31).

ELM YELLOWS

Gold

) ) ) Reference
Species/Hybrids Cultivar : : :
Resistant Intermediate | Susceptible
Ulmus americana 3, 31
Ulmus americana American Liberty 30, 37
(=Liberty series)
Delaware 37
Independence 37
New Harmony 37
Princeton 6
Valley Forge 37
Ulmus davidiana Greenstone™ 12
Ulmus davidiana var. japonica* 37
Ulmus davidiana var. japonica | Prospector 3,37, 44
Ulmus davidiana var. japonica | Accolade® 3,6, 37
‘Morton’
Ulmus davidiana var. japonica | Emerald Sunshine® 10
'JFS-Bieberich’
Ulmus parvifolia 37
Ulmus parvifolia D.B. Cole® 3
Pathfinder 32
Ulmus pumila 3,37
Ulmus x Cathedral 37
Charisma 37
Commendation™ 3
‘Morton Red Tip’ Danada Charm™ 3,6, 10,37
Discovery 3
Frontier 6, 10, 32, 37,
43, 45
Homestead 3,6, 32,37
New Horizon 10, 37
Patriot 10, 32, 37, 47 6
Pioneer 3,37
Sapporo Autumn 37




ELM YELLOWS

. . . Reference
Species/Hybrids Cultivar - - -
Resistant Intermediate | Susceptible
‘Morton Glossy’ Triumph™ 10
Urban 37
‘Morton Plainsman’ Vanguard™ 37

*syns. U. japonica, U. wilsoniana, U. propinqua

In New York State, the following species of elms can be grown without significant threat from either
Dutch elm disease or elm yellows.

DUTCH ELM DISEASE & ELM YELLOWS
Species Reference

Ulmus davidiana var. japonica*

Ulmus glabra

Ulmus laciniate

Ulmus laevis

Ulmus minor

Ulmus parvifolia

U N U BN BN B N Y

Ulmus pumila

*syns. U. japonica, U. wilsoniana, U. propinqua

Verticillium Wilt is a vascular disease caused by the soil-borne fungi Verticillium albo-atrum and
V. dahlia. Many herbaceous and woody plant species are susceptible, including Ulmus. Blockage of
conductive tissues may cause yellowing, wilt, scorch, dieback, and decline or death of the plant (31).

Resistance is reported for several hybrids, including U. x ‘Cathedral’ (25), U. x ‘New Horizon’ (6, 33),
and U. x ‘Regal’ (35). U. x ‘Sapporo Autumn Gold’ is reported to be tolerant (25, 34) and U. americana
‘Independence’ shows reduced susceptibility (36).

Elm Anthracnose, also known as black spot of elm, is caused by the fungal pathogen Gromo-
nia ulmea (syn. Stegophora ulmea). Active during prolonged cool, moist weather in spring and early
summer, many Ulmus species, including all of those native to the US and Canada, are susceptible to
varying degrees (31). Symptoms include black spots and premature shedding of diseased leaves, and
severe defoliation may occur in highly susceptible trees.

Resistance is reported for U. parvifolia cultivars ‘Emerald Prairie’ (3, 9), ‘Prairie Shade’ (3), ‘Brea’ (5)
and and ‘Drake’ (5). Limited susceptibility is reported for U. americana ‘Independence’ (36) and hy-
brids U. x ‘Regal’ (35), U. x ‘New Horizon’ (33), and U. x ‘Sapporo Autumn Gold’ (34).



INSECTS

Elm Leaf Beetle, Xanthogaleruca (=Pyrrhalta) luteola, a European native, was accidentally in-
troduced to the eastern United States in the early 19th century. Today it is found across the country
wherever elms are grown. All species are potential hosts, but local preferences for one kind of elm
over another may occur where multiple species are found (13).

Both larvae and adults can cause significant foliar damage. Larvae are responsible for skeletonized
leaves, while adults chew irregular holes resulting in brown, curled leaves and premature drop. Re-
peated defoliation can weaken trees and cause branch dieback. Such trees are more susceptible to

attack by elm bark beetles which vector for Dutch elm disease.

ELM LEAF BEETLE

) ) ) Reference
Species/Hybrids Cultivar - - -
Resistant Intermediate | Susceptible
Ulmus americana 5
Ulmus americana American Liberty 34
series
(=Liberty series)
Delaware 37
Independence 37
New Harmony 37
Valley Forge 5, 37 5
Ulmus canescens 16
Ulmus changii 18
Ulmus davidiana var. japonica* | Burgundy Glow 50
Prospector 3,5,6,37, 44,
48
Ulmus davidiana var. japonica | Accolade® 3,6, 10,37 5
‘Morton’
Ulmus davidiana var. japonica | Emerald Sunshine® 3,510
'JFS-Bieberich’
Ulmus glabra 3,5
Ulmus lanceaefolia 18
Ulmus parvifolia 3,5,9 37
Ulmus parvifolia Allee® 3,5
Athena® 3,5
Drake 5
Dynasty 24 5
Emerald Prairie 9
Evergreen 5
Prairie Shade 3
True Green 5
Ulmus procera 5
Ulmus pumila 4,5,16,17,

18, 37




ELM LEAF BEETLE

) ) ) Reference
Species/Hybrids Cultivar - - -
Resistant Intermediate | Susceptible
Ulmus prunifolia 18
Ulmus pseudopropinqua 18
Ulmus szechuanica 17
Ulmus taihangshanensis 18
Ulmus wallichiana 18
Ulmus x Cathedral 3
‘Morton Stalwart’ Commendation™ 5,6, 16
‘Morton Red Tip’ Danada Charm™ 5,6
Discovery 3
Frontier 37,43 3,5,6,45
Homestead 5,6, 37
New Horizon 5, 33
Patriot 5,6,25,37,47
Pioneer 5,6,37
Princeton 3 6
Sapporo Autumn 37
Gold
‘Morton Glossy’ Triumph™ 6 5
‘Morton Plainsman’ Vanguard™ 6 3 5
Urban 25, 37

*syns. U. japonica, U. wilsoniana, U. propinqua

Elm Leafminer, Fenusa (=Kaliofenusa) ulmi, is a European species introduced to North America
on imported elms. It is well established in the Northeast and Great Lakes region, including southeast-
ern Canada (13) and has recently been found in the Pacific Northwest (20). Elm leafminer is associat-
ed primarily with American elm, English elm and hybrids (2). Larval feeding first appears as whitish
spots on leaves which coalesce into blotchlike mines. Severe infestations can cause browning of leaves
and defoliation.

ELM LEAFMINER

. . . Reference
Species/Hybrids Cultivar - -
Resistant Susceptible

Ulmus americana 13
Ulmus americana Jefferson 21

New Harmony 21

Prairie Expedition 21

Princeton 21

Valley Forge 21
Ulmus davidiana var. japonica ‘Morton’ | Accolade® 3,25




ELM LEAFMINER

. . . Reference
Species/Hybrids Cultivar - -
Resistant Susceptible
Ulmus davidiana var. japonica Emerald Sunshine 21
'JFS-Bieberich’
Ulmus davidiana var. japonica Prospector 21
Ulmus glabra 13
Ulmus glabra Camperdownii 13
Ulmus parvifolia Athena Classic Lacebark 21
Ulmus procera 13
Ulmus procera Emer Il Allee 21
Everclear Lacebark 21
Ulmus x Cathedral 25
Frontier 21
New Horizon 6, 33
‘Morton Glossy’ Triumph™ 21

*syns. U. japonica, U. wilsoniana, U. propinqua

Japanese Beetle, Popillia japonica, is a foliage feeder of many landscape plants. Leaf pubescence
on some Ulmus species appears to be a feeding deterrent (15).

JAPANESE BEETLE

. . . Reference
Species/Hybrids Cultivar : - :
Resistant Intermediate | Susceptible
Ulmus americana 8,19
Ulmus americana Prairie Expedition® 1
‘Lewis & Clark’
Ulmus davidiana var. japonica* | Emerald Sunshine® , 10
'JFS-Bieberich’
Ulmus elongata 15
Ulmus glaucescens 15
Ulmus lamellosa 15
Ulmus lanceaefolia 19
Ulmus macrocarpa 15
Ulmus parvifolia 1,3,9,15
Ulmus parvifolia Athena Classic 1
Lacebark
Emer Il Allee 1
Everclear Lacebark 1
Ulmus procera 8,19
Ulmus prunifolia 19
Ulmus pseudopropinqua 19




JAPANESE BEETLE

) ) ) Reference
Species/Hybrids Cultivar - - -
Resistant Intermediate | Susceptible

Ulmus rubra 8

Ulmus taihangshanensis 19

Ulmus wallichiana 19

Ulmus x "Morton Stalwart’ Commendation™ 6
Frontier 1
New Horizon 1

*syns. U. japonica, U. wilsoniana, U. propinqua (USDA Germplasm Resource Information System)

Aphids are small, soft-bodied insects that feed on plant sap and are common on many ornamental
plants. Most do not cause serious harm, but extensive feeding can cause leaf curling and wilting. Re-
sistance is reported for U. x ‘Discovery’ (3) and U. davidiana var. japonica ‘Jacan’ (23).
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