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The methods used in selecting sugar beets for resistance to Aphanomyces 
cochlioides (Drechs) have been adequately described (1, 2, 3)2. As reported, 
the earlier selections were all from the variety American 1, then in 1948-49 
(3) additional selections were made from the American 3 and from the 

U. S. 33 varieties. 
The purpose of this paper is to report the results obtained when the 

various selections are compared not only for evaluation of resistance but also 
to determine whether there are other sources of resistance, hence, the in
clusion of genetically unrelated strains of beets which have been selected 
for resistance to such diseases as Rhizoctonia root rot and southern root rot. 

Procedure and Results 
Sixteen strains of sugar beets were grown on soils naturally infested 

with aphanomyces cochlioides at three locations in 1951. These tests were 
located at Mason City, Iowa; at Waseca, Minnesota, and at Moorhead, Min
nesota. The Mason City and Waseca tests consisted of three replictions of 
two-row plots, 50 feet long, while the Moorhead test consisted of six repli
cations with the same plot size as the other two locations. 

The results for the test at Mason City are presented in Table 1. 

T a b l e 1 .—Mason Ci ty R o o t R o t S t r a i n T e s t — 1 9 5 1 . 

A very satisfactory epidemic of Aphanomyces root rot resulted at the 
Mason City location as is evidenced by the 3.86 ton yield of the susceptible 
check 1-9-00. Tha t there has been steady progress in building up resistance 
to this disease is evidenced by the ranking of the various selections. 

1 P l a n t p a t h o l o g i s t a n d p l a n t b r eede r , respect ively, a t Rocky Fo rd , Co lo r ado ; a n d R e 
search Ass is tants a t Rocky F o r d , Co lo r ado ; Mason Ci ty , Iowa ; Chaska , M i n n e s o t a , a n d East 
Grand Fo rks . M i n n e s o t a , respect ive ly , for t h e S u g a r C o m p a n y . 

2 N u m b e r s in p a r e n t h e s e s refer to l i t e r a t u r e c i ted . 
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The two highest yielding strains, 9-406-0 and 9-604-0, are the parent 
strains of the commercial variety to be issued to growers for the 1952 
growing season. The strain 7-609-X was the elite stock of the commercial 
variety grown in the 1949 and 1950 growing seasons. The 1948 commercial 
variety was a direct increase of the strain 6-423-X, which ranks seventh in 
this test. The first selection for Aphanomyces resistance, 5-419, which was 
made in 1945 ranks tenth in yield. All of these selections were derived 
from the American 1 variety, and represent the progress made over the 
last six years. 

All of the selections made from the American 3 LSR and American 
3 N varieties yield about the same or less than the American 3 LSR com
mercial variety. Likewise, the strains of beets which were selected for 
Rhizoctonia resistance, 1-4007, 0-404, and for southern root rot resistance 
0-403 are also lower in yield than the commercial check variety. 

The Aphanomyces root rot epidemic in the Waseca test was more severe 
than that experienced at Mason City. In addition, excess rainfall caused 
the abandonment of four of the 48 plots. In spite of this, it is felt that the 
results are representative. The data for the Waseca test are given in Table 2. 

T a b l e 2.—Waseca Root R o t Strain Test—1951. 

1 Only 2 replications. 
Although not necessarily in the same order, it may be noted that the 

four highest yielding strains in this test are the same as in the Mason City 
test. These four selections, as has been pointed out, were derived from the 
American 1 variety. 

The commercial variety ranks almost as low as does the susceptible 
check. This is not too unusual under very severe root rot conditions. Also, 
the selections from American 3 LSR and American 3 N in general are more 
susceptible than selections from the American 1. The beet strains selected 
for resistance to Rhizoctonia and southern root rot are also better than 
the commercial variety. 

The results obtained from the test at Moorhead (Table 3) are not too 
different from those obtained at Mason City and at Waseca. 

The Aphanomyces epidemic in this test was about the same severity as 
that experienced in the Mason City test. The only reason that can be given 
for the relatively high ranking of the 9-801 strain is that it was selected at 
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Moorhead and is probably better locally adapted here than at Waseca or 
Mason City. 

Again, as was the case at Mason City, the beet strains selected for 
other root rots, and also the selections from 3 LSR were all about equal or 
poorer than the American 3 LSR commercial variety. 

Table 3.—Moorhead Root Rot Strain Test—1951. 

Discussion and Summary 
It can be stated generally that the beet strains tested at the three loca

tions behaved quite similarly regardless of location. This was especially 
true of the selections for Aphanomyces resistance. It has been found over 
a period of the last six years that if a beet selection is resistant to Aphan
omyces at Mason City it is also resistant at the two other locations. 

The data obtained in these three tests indicate that definite progress 
is being made in building up resistance to Aphanomyces. However, addi
tional resistance is required, as well as information as to the nature of 
this resistance. 

The beet strains tested which were selected for resistance to Rhiz-
octonia and to southern root rot do not seem to have much resistance to 
Aphanomyces. 

It must be emphasized that the severity of the epidemic usually experi
enced at the three testing locations is much greater than is normally found 
in the farmers' fields. 
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