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length of growing season, climate, and other factors affect the pro-
ductivity of varieties differently. Although resistance to disease has 
been commonly observed to be a major factor in determining yields 
in certain areas, it was by no means the only factor of importance in 
these tests. This is clearly demonstrated in table 4, in which beet 
yields of leafspot-susceptible varieties tested under leafspot-free con-
ditions, but varying as to other factors, are shown, and significant 
differences in yield were obtained. 

Tn the 1941 tests (table 5) certain domestic varieties were found 
to be significantly high in yield in several of the areas under test. 
Varieties 0-601, and 200 x 215 x 216 appeared more nearly to meet 
the requirements of general varieties for interchangeable use in the 
4 areas herein discussed. In the intermediate-yielding group, va-
rieties 0-705 and to a lesser extent 0-401 were consistent performers 
regardless of area. On the other hand, the European variety Schrei-
ber S. S, was lowest in yield in 2 areas because of high degree of sus-
ceptibility to the leafspot disease. 

Tn view of the results obtained during this 5-year period of test, 
it appears highly necessary to test thoroughly new varieties in all 
areas where possible commercial utilization is planned. The results 
also indicate that as a general practice, it is desirable that commer-
cial varieties used in any commercial sugar-beet growing area be made 
from increases of elite stocks originally selected in that area. 

Report on 1941 Tests of U. S. 200 x 215, U. S. 
215 x 216, and Other Varieties Arising in 

Leafspot-Resistance Breeding Investi-
gations of the U. S. Department 

of Agriculture 
G. H. COONS, D E W E Y S T E W A R T , J . O. CULBERTSON, , G. W. D E M I N G , 

J. O. G A S K I L L , J. G. LILL, AND. S, B. NUCKOLS1 

Agronomic evaluation tests were conducted in 1941 on U . S . 200 
X 215 and allied varieties of sugar beet arising in the leafspot-resist-
ance breeding project. Tests were conducted by members of the staff 
of the Division of Sugar Plant Investigations in cooperation with ex-
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periment stations and other cooperators at 9 locations. J. H, Torrie 
of the Wisconsin Agricultural Experiment Station, in cooperation 
with beet-sugar companies operating in Wisconsin, conducted tests at 
3 locations. 

In addition, cooperators in research organizations of the beet-
sugar industry have contributed results from their tests with these 
varieties, as follows: H. W. Dahlberg and II. E. Brewbaker, the Great 
Western Sugar Company, tests at Brush, Colo.; A. W. Skuderna, 
American Crystal Sugar Company, tests at Rocky Ford, Colo., Grand 
Island, Nebr., Mason City, Iowa, and Chaska, Minn. ; M. J. Busehlen, 
Farmers and Manufacturers Beet Sugar Association, tests at Ottawa 
and Maumee, Ohio, and at Bay City, Michigan; G. M. Bradford, 
Monitor Sugar Company, tests at Au Gres, Mich.; F. R. Bach, Michi-
gan Sugar Company, tests at Saginaw, Mich.; and H. D. Brown, 
Canada and Dominion Sugar Company, tests at Chatham, Ontario, 
Canada. For the leading varieties a total of 27 tests is reported—6 
in Colorado, 1 in Wyoming, 2 in Nebraska, 1 in Iowa, 2 in Minnesota, 
3 in Wisconsin, 4 in Ohio, 7 in Michigan, and 1 in Ontario. 

Comparisons in table 1 are with Synthetic Check, a variety ob-
tained by pooling equal quantities of 9 European brands and using 
this mixture to produce a seed crop. In our experience, Synthetic 
Check has shown a performance equivalent to the best European ton-
nage types and superior to many European brands. The results in 
1940 bore out this opinion, and those of 1941 are also entirely in line. 
In absence of leafspot, the variety is a strong competitor but falls 
below U. S. 200 X 215 when leafspot is a factor. The general su-
periority of U. S. 200 X 215 to Synthetic Check seems shown again 
in these tests. 

Comparison is made between the new variety U. S. 215 X 216 
represented by seed lot 0-257-00 and U. S. 200 X 215. In 20 of the 
26 tests, the new variety produced more sugar per acre than the 
standard, the difference in many cases being significant. It is ques-
tioned if the seed lot 0-257-00 had as large a proportion of hybrids as 
might occur with production of seed in larger seed fields and under 
more favorable growing conditions, since the improvement over U. S. 
200 X 215, while definite, is not so large as was anticipated. The 
variety is more leafspot resistant, higher in sucrose, and it may well 
replace U. S. 200 X 215 as seed stocks become available. 

In tables 3, 4, and 5, new candidates, 0-14-00, 0-281-00, and 
0-1804-00, involving hybrid combinations, are brought to attention 
by means of comparison with IT. S. 200 X 215. For the double cross, 
0-14-00, only identified F1 plants of the 2 indicated crosses ( U . S . 
216 X 215 and Cesena X 215) were used. In this manner, the pure 
phase of the parental strains that may have occurred in seed of the 
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original crosses as a result of selfing was excluded from the seedplot. 
Seed lots 0-281-00 and 0-1804-00 represent, respectively, U. S. 216 X 
a high-yielding, moderately resistant inbred (8-266-0) and U. S. 215 
X 8-419-0, a high-sucrose and highly resistant selection from Rovigo-
581. All of these combinations show excellent promise which, if 
borne out in future tests, opens a way for new introductions. 

The performance of the varieties is given in table 6 as averages 
from all locations (17) in which the complete lists of tests 1 and 2 
were used. The averages are expressed also as percentages of U. S. 
200 X 215. In addition to comparisons already given in tables 1 to 5, 
where a large number of tests (20-26) could be used, attention is 
called to the excellent performance of 0-252-00 in relation to U . S . 
200 X 215 and Synthetic Check. Variety 0-252-00 was produced by 
interplanting in the seed field equal parts of U. S. 200, U . S . 215, and 
U.S. 216. From table 6, it is to be noted that the new varieties are 
all superior to Synthetic Check and U. S. 200 X 215 in acre-yield of 
gross sugar. Likewise, superior sucrose percentage is shown by the 
new varieties with the exception of 0-1802-02. Acre-yields of roots 
for the new varieties, as judged by the averages, are generally above 
Synthetic Check and U. S. 200 X 215. This superiority in root; yield 
is not, so consistent as is the superiority in sucrose percentage and in 
acre-yield of gross sugar. There are several instances of superiority 
of a new variety in both sucrose percentage and root yield over (1) 
U . S . 200 X 215, (2) Synthetic Check, and (3) the local variety. The 
last named was not uniform throughout the various tests, but was the 
variety supplied by the cooperator. 

The 1941 results are gratifying in their general showing that 
many varieties, including those arising in breeding work of beet-sugar 
companies, are attaining a high level of leafspot resistance and ex-
cellent performance. In many cases, tests of greater precision, and 
over a longer period, will be necessary to settle which of many prom-
ising candidates are the outstanding. For the districts in which leaf-
spot attack is frequent, breeding investigations must center on the 
attainment of high leafspot resistance without sacrifice of high pro-
ductivity. 



Table 1.—The 1941 comparisons of U, S. 200 x 215 with Synthetic Check (approximates European tonnage types). From test 1. 
(Results given as 8-plot averages, unless otherwise noted) 

•Gross sugar. 
tWisconsin tests had 4 replicates (Youden square). 



Table 2.—The 1941 comparisons of 0-257-00 (U. S. 215 X 216) with U. S. 200 X 215. From test 1. 
(Results given as 8-plot averages, unless otherwise noted) 



Table 3.—The 1941 comparison of 0-44-00 with U. S. 200 X 215. Prom test 2. 
(Results given as 8-plot averages from each of the 20 locations, unless otherwise noted) 



Table 4,—The 1941 comparisons of 0-281-0O ( high-yielding inbred X U, S. 216) with U, S. 200 X 215. From test. 1. 
(Results given as 8-plot averages unless otherwise noted) 



Table 5,—The 1941 comparisons of 0-1804-00 (U. S. 215 X highly leafspot-resistant strain) with U. S. 200 X 215. From test 2. 
(Results given as 8-pIot averages unless otherwise noted) 



Table 6.—Summary of (1) gross sugar, (2) tonnage, and (3) sucrose percentage given as averages of 17 locations for each variety. Data for tests 
1 and 2, from those locations at which complete lists of varieties were grown, have been averaged. These averages are expressed in rela
tion to that of U. S. 200 X 215 for each variety in a test, equality being expressed as 100. These percentage values may be used as coef
ficients of performance for comparison of varieties in one test with those in the other, 


