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A bsuact 
An elm germplasm improvement program was established using three distinct 

approaches: (1) development of protoplast regeneration protocols with the goal of 
attempting somatic hybridization between Ulmus americuna and disease resistant hybrids; 
(2) evaluation of the extent of somaclonal variation in plants regenerated from protoplasts; 
and (3) selection in vitro of vari;~nts from U l w  umericana callus lines exposed to toxin 
and culture filtrates of Cerafocysris ulmi. Plants were regenerated from protoplasts of the 
Dutch elm disease resistant hybrid UImus x 'Pioneer', but repeated attempts to regenerate 
UImw x 'I-lomestead' failed. Somaclonal variation has been described in a population of 
plants regenerated from 'Pioneer ' elm protoplasts and this variation can be fixed in clones 
through asexual propagation. UImus americana selections with field level resistance to 
Dutch elm disease demonstrate resistance in vim, as evidenced by cayus growth on media 
containing culture filtrdtes of Cerarocysris ulmi. Attempts to select variants of previously 
susceptible Ulmuv arnericana clones have been frustrated by the inability to regenerate 
plants from callus of adult phase Ulmus americana. 

1. Introduction 
Reseiuch directed toward the elucidation of the anatomical. ohvsioloeicd. biochemical. 

and genetic interactions between the hosts and causative age& i f  ~ u t t h  elm disease has. 
occupied the interests of foresters, botanists, horticulturists, and plant breeders for 
decades. The role of Ceratocystis ulmi and the pathotoxin it produces, cerata-ulrnin, has 
been recognized as a significant pan of the disease syndrome; however, other factors such 
as juvenile vigor, tree stress, feeding by the elm bark beetle, host resistance, other putative 
pathotoxins, and other disease syndromes (phloem necrosis) are acknowledged to mitigate 
the rapidity of the decline leading to ultimate death of infected trees (Strobel and Lanier, 
1981; Takai et al., 1983). 

Disease resistance has been identified in certain Ulmus species and in some UImw 
hybrids like 'Pioneer' and 'Homestead' (Townsend and Masters, 1984 a.b). Individual 
trees of Ulmus umericana with high levels of rcsistunce or tolerance have been identified 
and clones of these trees have been released or subjected to advanced testing (Townsend, 
19!41\. - -  ..- 

~ i & t  inaogression of disease resistance into UImur ~ler icam is prevented because of 
sexual incom~atibilitv between the tetraoloid Ulmus americanu and the dioloid resistant 
European and ~ s i a n  >pecies (Dermen ahd May, 1966). Novel approachLs using modern 
tissue culture techniques have attempted to use cell selection, protoplast hybridization, and 
anther culture to overcome this barrier. 

The results described in this report are the outcome of a cooperative project between the 
USDA Nursery Crops Research Laboratory and the Department of Horticulture at Ohio 
State University b\at was organized to develop a protocol for regeneration of plants from 
Ulmw protoplasts, screen cell cultures for somaclonal variation with regard to pathotoxin 
susceptibility, and grow and evaluate m e  populations to test for field level resistance to 
Dutch elm disease. 
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