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The most complete collection of potato v;ruses in the United States 
is maintained on Aroostook Farm, Presque Isle, Maine, and at Beltsville, 
Maryland. The collection contains 15 distinct viruses, some of which occur 
as strains, that cause certain diseases of the potato (Table 1). Most of the 
viruses were originally obtained by natura! selections and later intensively 
studied by E. S. Schultz, United States Depamnent  of Agriculture, in 
collaboration with Donald Folsom, Maine Agricultural Experiment Station. 
A few of the viruses were submitted for study by other investigators and 
then entered in the collection as stock cultures. 

This collection has become virtually the type culture collection of 
p.otato viruses for the United States. Certainly no other group of potato 
viruses in this country has been maintained, tested, and selected for type 
symptoms induced in the host while under the continuous personal super- 
vision of one of its founders for almost 40 .vears. Most potato pathologists 
in the United States and some in foreign countries at one time or another 
have obtained virus cultures from the collection, a Some potato-disease 
investigators who are unable to maintain virus cultures in their laboratories 
request them regularly each year. In 1956 alone, cultures of 18 strains of 
8 viruses were requested by pathologists in 8 States and 1 foreign country. 

Dr. Schultz is co-founder of the collection and maintained the cultures 
alone from 19364 until his retirement in 1954. I t  may therefore be con- 
sidered as largely his llersonal collection of potato viruses. In recognition 
of the tireless efforts of Dr. Schultz in preserving this valuable collection 
and his invaluable services to the industry, the collection has been named 
the Schultz Potato Virus Collection. 

Description of the Collection. The name of each virus or strain in 
the collection, date of its selection or receipt, potato variety from which 
each was selected, date entered in the collection and the publication in 
which appeared the original description of the disease incited are listed 
in table 1. Most of the viruses and strains were isolated from naturally, 
occurring diseased specimens in Maine. Cultures of viruses identified in 
other areas were supplied by the following contributors; Witches '-broom 
virus by B. F. Dana, Pullman, Washington: calico mosaic virus by T. P. 
Dvkstra, Corvallis, Oregon;  yellow dwarf virus by F. M. Blodgett, Ithaca, 
New York. 

The virus collection actually dates from 1916. Dr. Schultz and Dr. 
Folsom were then collaborating on a study of the causes and control of the 
degeneration diseases affecting potatoes in Maine. That year they recog- 
nized in the variety, Green Mountain, the first distinct degenerative disease, 
lnilq v~osaic. In the next decade, these 2 workers selected and studied 10 
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different virus diseases of the potato in Maine and worked out the basic 
principles for their control (7,8). During this period it was first realized 
that insects were important carriers of viruses and the virus cultures 
therefore were placed under insect-proof cages to prevent contamination 
and insure against loss of the original virus and plant specimen. 

Maintenance. Each virus culture has been maintained in tuber 
progeny, and t~lants of the original variety in which it was first selected. 
Subinoculation from the original cultures to other potato varieties and 
seedlings were necessary for study and identification. Two seedlings, one 
designated $41956 (inmmne from virus X)  and another of Green 
Mountain (virus X-free) closely resembling the commercial variety" Green 
Mountain, proved adaptable for the maintenance of the viruses free of 
virus X. Since virus S has been reported, some of the viruses have been 
transferred to the variety Saco, which is imlnune from viruses A, S, and X. 

Each potato variety or seedling containing a virus culture is grown 
under 2 separate insect-proof cages in the field (Figure 1). Four plants 
are grown in each cage. This usually supplies sufficient tubers of each 
varietv for study, for replanting the cages and for distribution to other 
investigators. 

Prior to 1955, propagation of the virus culture was done under cages 
enclosed with fine-mesh copper wire and heavy nmslin (right rear, Figure 
1). It  was found that only a few varieties and seedlings would tuberize 
under these cages, and furthermore during cool, moist, cloudy seasons 
some cnltures were in serious danger of being lost. Twelve cages were 
modified in t955 to provide a 12-inch pliofilm (acetate, .10 weight) strip 

FIGURE 1.--Virus culture maintenance plot oll Aroostook Farm, Presque Isle, Maine. 
Cultures have been maintained under these insect-proof cages since 1922 to prevent 

contamination, and insure against loss of the original virus and plant specimen. 
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around tim upper half of the cage for better illumination of plants. An 
8-inch strip of fine-mesh copper wire just below tke pliofilm and one on 
each side of the top provided ventilation. Heavy muslin with an 18-inch 
closely lneshed zipper sewn in tlae middle was used to cover the top center 
portion of the cage. This facilitated close inspection of the enclosed plants 
and allowed for periodic application of an insecticide and fungicide, Figure 
2 shows the increased yields of tubers produced by healthy Katahdin 
plants under the newer type cage. 

The collection is observed closely during the growing season and 
when the cages are removed at harvest time, each plant is closely inspected 
for insects, particularly aphids. The vines are removed, and the tubers 
from each plant in each cage are harvested separately and divided into 2 
lots, one for replanting the same hill in the cage the following year and 
the other for distribution to investigators and for greenhouse tests at Belts- 
ville, Maryland. 

One tuber from each hill in the collection is planted in the greenhouse 
at Beltsville for observation of plant symI)toms and tests for purity of the 
virus culture. Variations in plant type or virus symptom characteristics 
are noted. Tubers from the affected plants are removed in order to maintain 
the original type virus. Similar observations are conducted in a small 
observational plot planted at Presque Isle, Maine. 

Maintenance of the present stock culture collection of potato viruses 
requires approximately 100 insect-proof cages. These are all of the newer 
type which permits better illumination of the growing plants. About 10 to 
15 medium-sized tubers are usually obtained from each cage, and experience 
has shown that these are sufficient to insure maintenance of each culture 
and furnish infected material for disease investigations. 

}~ah~e of the Collection. This virus collection has been and still is of 
immeasurable value to potato disease investigators and the potato industry. 
Type cultures secured from the collection have been used in basic research 
on potato viruses such as physical properties, strain variations, serological 
studies, virus-vector relationships, genetic studies and studies of the nature 
of host resistance, Pure cultures of viruses maintained in the collection 
have played an important part  in the development of disease control 
through use of insecticides and the development of disease-resistant 
varieties. Most potato varieties resistant to virus diseases that have been 
released jointly by the United States Department of Agriculture and 
cooperating States since 1930 were initially evaluated by inoculation with 
virus cultures from this collection. 
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FIGURE 2.--Yield of tubers produced by healthy Katahdin plants grown under insect- 
proof cages. I.eft, wire-covered; right, pliofilm- and wire-covered. 
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