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Blight=Resistant Chestnut Selections of Switzerland: 
A Valuable Germ Plasm Resource 

Chestnut blight, a lethal canker disease 
caused by the fungus Cryphonectria 
(End0thia)parasitica (Murrill) Barr P.J. 
& H.W. Anderson, has left an unsur- 
passed legacy of destruction in the forests 
of eastern North America. The fungus 
was introduced in the United States in 
the late 1800s, most likely on chestnut 
nursery stock from Japan, where the 
disease is endemic. The American chest- 
nut, Castanea dentata (Marsh.) Borkh., 
proved to be so susceptible to this in- 
troduced disease that within 50 years one 
of the most economically and ecologi- 
cally important tree species of the Appa- 
lachian region was virtually destroyed. 
American chestnut trees still exist as 
occasional stump sprouts within the 
native range and as isolated trees planted 
outside the range. These survivors offer 
the hope and possibility that the Amer- 
ican chestnut may be resurrected through 
breeding for resistance or by exploiting 
the phenomenon of hypovirulence, or 
both. Hypovirulence is a debilitation of 
C. parasitica caused by the presence of 
a transmissible double-stranded RNA 
virus (1). 

While C. parasitica was devastating 
the Appalachian forests, the fungus was 
inadvertently exported to Europe, where 
it infected another susceptible host, the 
European chestnut (C.  sativa Mill.). 
When discovered in Italy in 1938, the 
disease caused a great deal of alarm 
because of the reported devastation in 
the United States. In southern Europe, 
the chestnut had been cultivated on the 
mountain slopes for centuries as a pro- 
vider of food, fodder, and timber. The 
chestnut often occurred as pure stands 
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on steep slopes. Destruction of the chest- 
nut forest would be an economic disaster 
for those who depend on chestnuts, and 
the denuded mountain slopes would be 
subject to erosion, mud slihes, and ava- 
lanches. 

Chestnut forests were of special con- 
cern in Switzerland, which has had a 
long-standing governmental policy of 
forest protection. In the southern canton 
of Ticino, where chestnut forests are 
common, foresters watched the spread 
of the disease epidemic as it crossed the 
border in 1947. Confronted with what 
was perceived as a dire emergency, the 
Swiss Federal Institute of Forestry Re- 
search began an extensive 30-year pro- 
gram to select blight-resistant chestnut 
trees (Fig. 1). 

At the outset, the goal of the research 
was to save the chestnut from devastation 
by C. parasitica. Because the situation 
was urgent, the strategy was to select as 
many resistant trees as possible, as 
quickly as possible. During the three 
decades of selection, however, the situa- 
tion changed in two respects. First, the 
blight epidemic in Europe was less severe 
than its counterpart in North America. 
Chestnut trees suffered much damage 
and many died, but the chestnut forests 
were not completely destroyed, as had 
been feared. The less severe European 
epidemic may have resulted from cli- 
matic differences, higher blight resistance 
of C, sativa compared with C. dentata, 
debilitation of C. parasitica by transmis- 
sible hypovirulence (3), or a combination 
of these factors. Because European 
chestnut stands were not destroyed, there 
was no need to replace large areas of 
chestnut forest with resistant trees. 
Second, as the research progressed, the 
economic importance of the chestnut 
declined along with interest in chestnut 
plantings and chestnut improvement. 

In recent years, worldwide interest in 
chestnuts has been increasing, along with 

renewed interest in the program as a 
source of information and germ plasm. 
Although much of the information and 
genetic material that is now desired can- 
not be provided, this program comprises 
the most extensive chestnut blight resist- 
ance selection thus far carried out. Pre- 
vious publication~ (2,5,7) have described 
the detailed phytopathological studies 
and artificial inoculation methods devel- 
oped during this research program. In 
this article we summarize the origin, 
characteristics, and current status of the 
selected chestnut population. 

The Genetic Base 
and Initial Selection 

The early years of the program were 
devoted primarily to phytopathological 
studies and development of a reliable 
screening technique that utilized artificial 
inoculation (Fig. 1). After these prepa- 
ratory studies, large-scale screening of 
chestnut seedlings was begun. To provide 
a chestnut population for screening, 
seeds were collected from C. sativa popu- 
lations in Canton Ticino (Fig. 2) and a 
few sources in Canton Valais, Canton 
Zug, and south-central France. In addi- 
tion, C. crenata Siebold & Zucc. seeds 
were obtained from old trees (more than 
40 years old) growing in the Ceneri region 
of Canton Ticino and from young nur- 
sery trees in Canton Zurich. Seeds of C. 
mollissima Blume and hybrids were 
obtained from the Connecticut Agricul- 
tural Experiment Station in the United 
States. During the selection phase, many 
candidate trees and selections began to 
bear seeds. Seeds collected from these 
trees were planted and entered into the 
screening process as second-, third-, or 
fourth-generation candidates. Nearly all 
seeds in all four generations resulted 
from open pollination so that the pollen 
parents were unknown. 
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