
bedingungen vorherrschen. Der zeitigere Beginn der Ernte 
ermöglicht auch eine nicht unbedeutende Verringerung 
des Arbeitskräftebedarfes. 

Summary 

Title of the Paper: Possibilities o j  early cone harvest in 
Scotch pine seed orchards. - 

The results of the investigations, carried out in the ex- 
perimental clonal seed orchard SarvarfBajti may be 
summed up as follows: 

(1) Cone and seed moisture content characterise well the 
process of ripening. The end of mitotic activity and storage 
coincide with a sudden decrease of cone and seed moisture 
content by the end of October. 

(2) Early harvested cones may reach a desiccation state 
after a careful storage of one month. 

(3) Full germinative capacity of seeds is reached by 
October. The process of ripening shows differences among 
the clones. 

(4) If early harvested cones are extracted instantly, 
germination energy remains low. After appropriate storage 
germinative power reaches normal level. Based on this 
data the beginning of cone wllection during the month of 
October seems to be permissible if an appropriate desic- 
cation of at least one month is secured. 
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Elms, principally Ulmus americana L., have been a major 
component of municipal planting in the eastern United 
States. Majestic habit, adaptability to urban environments, 
and simplicity of establishment and management are out- 
standing features of the species. Contemporary use of U. 
americana in urban landscaping, however, has been virtu- 
ally eliminated by spread of the lethal Dutch elm disease 
(Ceratocystis ulmi (BUISMAN) C. MOREAU) from initial intro- 
duction about 40 years ago. Spray programs to control the 
insect vector are now largely unacceptable to an environ- 
mentally conscious public and systematic chemicals have 
been too toxic for general use. Municipal forestry budgets 
are now burdened with high removal expenses for large 
street trees and replanting efforts are concentrated on 
other genera. 

From a genetic point of view, re-introduction of elms in 
municipal landscaping seems both desirable and feasible. 
Elms can broaden the genetic base of urban tree planting 
and thus reduce the potential for large scale losses to 
pathogens, air and soil pollution, or unusual weather. A 
genetic basis for disease resistance to the Dutch elm disease 
has been established among species of elms and among 
clones, especially in hybrid combinations between U. car- 
pinifolia and U. glabra (HEYBROEK, 1969). 

As a broad approach to identifying elms with low disease 
susceptibility, world-wide importations of elm seed were 
begun by E. B. SMALLEY in 1958. One-year-old seedlings are 
transplanted, maintained under clean cultivation, and 
artificially inoculated with fungus Spores at ages three or 
four. These studies have identified individuals and pro- 
genies with low susceptibility and have confirmed the 
generally low susceptibility of U. pumila L. An open-pol- 
linated progeny from one tree of U. pumila in the Botanic 
Garden of Hokkaido University, Sapporo, Japan showed 
low susceptibility in combination with crown form and leaf 

size which were much irnproved over the maternal parent. 
Location of the maternal parent, morphological and phys- 
iological traits of the progeny, and controlled hybridization 
experiments suggest that the pollen was from U. japonica 
(REHD.) SARG. 

With U. pumila and U. pumila X japonica as sources of 
disease resistant germplasm, crosses were planned to See 
whether low susceptibility could be combined with orna- 
mental characters to produce trees of acceptable habit. U. 
rubra MÜHL. was chosen as the source of improved orna- 
mental traits although disease susceptibility levels in U. 
rubra are believed to be moderate (SMALLEY and KAIS, 1965). 
Several putative natural hybrids between U. rubra and 
U. pumila have been offered by the nursery trade (GREEN, 
1962). These hybrids have some ornamentally acceptable 
features but disease susceptibility has not been reported. 

The present work was designed to estimate inheritance 
of disease susceptibility and ornamental traits in combina- 
tions of U. rubra with U. pumila and the putative natural 
hybrid U. pumila X japonica. 

Materials and Methods 

Parental materials of U. pumila included three trees 
grown from commercial seed collections in Iowa and Michi- 
gan and one tree of the Dropmore variety, an introduction 
from Harbin, Manchuria (GREEN, 1962). The three U. rubra 
trees were from two native populations in southern Wis- 
consin. Putative natural hybrids of U. rubra X pumila were 
the Fremont elm and a tree in a native population of U. 
rubra. Two maternal parents from the putative U. pumila X 
japonica hybrid progeny were chosen on the basis of avail- 
able flower buds and decurrent branching. Putative hy- 
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