
Report on 1949 Tests of U.S. 216 x 225 
and Other Varieties from Sugar Beet 
Leaf Spot Resistance Breeding Investi
gations of the U. S. Department of 

Agriculture 
G. H. COONS, DEWEY STEWART, H. W. BOCKSTAHLER, 

G. W. DEMING, J. O. GASKILL, J. G. LILL, 
AND CHARLES L. SCHNEIDER1 

Agronomic evaluation tests were conducted in 1949 with U. S. 216 x 225, 
U. S. 226 and with other U. S. varieties. Tests at a total of 16 locations 
were conducted by members of the staff of this Division in cooperation with 
State Agricultural Experiment Stations and by cooperators in the sugar 
beet industry. The cooperators in research organizations of the industry 
who contributed data are Perc A. Reeve and Grant Nichol, Farmers and 
Manufacturers Beet Sugar Association (tests at Saginaw and Sebewaing, Mich
igan, and Latty, Ohio) ; C. W. Doxtator, American Crystal Sugar Company 
(tests at Rocky Ford, Colo., and Mason City, la.) ; Kenneth Meyers, Na
tional Sugar Manufacturing Company (test at Sugar City, Colo.) ; C. E. 
Cormany and D. F. Peterson, Holly Sugar Corporation (tests at Torrington, 
Wyo.) ; H. E. Brewbaker and H. L. Bush, Great Western Sugar Company 
(tests at Longmont and Fort Morgan, Colo.) ; and Canada and Dominion 

Sugar Company (tests at Chatham and Wallaceburg, Ont.) . 
The varieties included in the agronomic evaluation tests were as follows: 

S.P. 471802-00 Synthetic variety (6 unrelated lines) 
S.P. 471803-00 Synthetic variety (US216MS and in

bred lines "A" and "U") 
S.P. 486-0 Synthetic check (seed of 9 European 

brands pooled to furnish initial 
planting stock. 486-0 produced in 
New Mexico in 1948 by field over
wintering from the same seed stock 
used for the production of 4-5-0) 

S.P. 488-00 Synthetic variety (seed stock composed 
of US216MS x 225 and of a mixture 
of 5 inbred lines as pollinator) 

US 216 x 225 (Acc. 1122) Commercial seed (WC No. 8312) 
US 226 (Acc. 1119) An increase of 4713-0 (WC No. 8324) 
H-125 (Acc. 1123) From H. L. Kohls, Mich. Expt. Sta. 

(Mich, inbred (MS phase) x US 
216) 

1 Division of Sugar Plant Investigations, Bureau of Plant Industry, Soils, and Agricultural 
Engineering, Agricultural Research Administration. 
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Local Supplied by cooperators. At Fort Col
lins, Ault, Longmont, and Fort Mor
gan, Colo., the local was Great West
ern C-304; at Torrington, Wyo., 
Holly 40249-0; at Rocky Ford, Colo., 
American 1; at Sugar City, Colo., 
US 215 x 216; at Mason City, la., and 
Stewart, Minn., American 3; at all 
other locations commercial US 215 
x 216/3, supplied by F. & M. Beet 
Sugar Association. 

Figure 1. Left: New black root resistant variety, 48B3-00 (strip 80' long). 
Right: European commercial varieties (4-row plots, 20' long). 

The new variety is both black root and leaf spot resistant. Both dis
eases were serious in the experimental field at Plant Industry Station. The 
poor stand and weak growth of European varieties are largely because of 
black root. Loss of foliage in the check strip is the result of severe attack 
of Cercospora leaf spot. (Plant Industry Station, Beltsville, Maryland, 
September, 1949.) 

The data on sugar per acre, root yield and sucrose are summarized in 
Tables 1, 2, and 3. In Table 4, data for particular varieties in the tests of 
1949 are compared with data for previous years as obtained from the same 
or related varieties. In these tables the performance of U. S. 226 for the 
given year is taken as 100%. 



Summary Table 1.—Acre yields1 of gross sugar in agronomic evaluation tests: 1949 

Ace. 1122 Ace. 1119 Ace. 1123 

1 Given as 9 plot averages for Longmont, Fort Morgan, and Sugar City 
All other tests given as 8 plot averages. 



Summary Table 2.—Acre yields1 of roots in agronomic evaluation tests: 1949 

Ace. 1122 Ace. 1119 Ace. 1123 

1 Given as 9 plot averages for Longmont, Fort Morgan, and Sugar City. 
All other tests given as 8 plot averages. 



Summary Table 3.—Sucrose percentages1 in agronomic evaluation tests: 1949. 

Ace. 1122 Ace. 1119 Ace. 1123 

1 Longmont, Fort Morgan and Sugar City given as 9 plot averages. 
All other tests given as 8 plot averages. 



Summary Table 4.—Comparisons of leaf spot resistant varieties with U.S. 226: Applicable data from tests of previous years are included. 
(Percentages are based upon performance of U.S. 226 in years indicated) 

Acre Yield 

Gross Sugar Roots Sucrose 

Number As % of As % of As % of 
Description Seed No. Year tests Average U.S. 226 Average U.S. 226 Average U.S. 226 

pounds tons percent 

1 In 6 tests in 1947 , US 215 x 216 was used as local variety. 
2 In 7 tests in 1948, H-125 was used as local variety. 
a In 7 tests in 1948, US 215 x 216 was used as local variety. 



Summary Table 5.—Summary of tests of 12 varieties of sugar beets conducted at Saginaw, Michigan, (Rader Farm), and Latty, Ohio, (Zielke Farm). 
Cooperation of F. & M. Beet Sugar Association. 
(Results given for each test as 8 plot averages) 

Acre Yield 
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Cercospora leaf spot was severe enough to permit readings to be made 
at Fort Collins, Fort Morgan, and Sugar City, Colo., Mason City, la., and 
Stewart, Minn. At all other places the disease was reported as absent, mild, 
or negligible in amount and no comparative readings were made by co-
operators. 

In two tests in which leaf spot was a factor, the local variety C-304 was 
significantly superior in yield of sugar per acre, but its leaf spot reading 
was not essentially different from other resistant varieties in the test. In 
three tests in which the susceptible European type read about "4," its yield 
was significantly below resistant types. The 1949 season, like that of 1948, 
was one in which leaf spot was not serious in many fields in which the 
tests were conducted. Synthetic check was not significantly below U. S. 
216 x 225, taken as the highly resistant type, in yield of sugar per acre 
in 7 of the 11 tests which were without leaf spot attack. Again, as in previous 
reports, attention is called to the fact that when leaf spot is not a factor, 
Synthetic Check, produced by pooling seed of 9 European commercial brands 
and then making a straight increase of the seed stock, and later making a 
second increase without selection, often performed as well as U. S. varieties 
or those bred by beet sugar companies. 

U. S. 226, produced by intercrossing (as F1s) of 8 leaf spot resistant 
strains, has been taken as the standard of comparison. Aside from behavior 
of certain varieties used as locals in a limited number of tests, discussed 
later, U. S. 226, as an average of 16 tests, was exceeded only by H-125 and 
471802-00. It was, as an average of all tests, about 8% superior to Synthetic 
Check, exceeding it in sugar per acre 12 out of 16 tests, of which 9 cases 
involved significant amounts. 

This performance of U. S. 226 was in line with its performance in 
previous years in which it had been found superior to Synthetic Check by 
about 5%, as an average of all tests. It was about 15% superior when leaf 
spot caused severe damage to the susceptible variety. 

The good performance of 471802-00, another synthetic variety made by 
combining 6 inbred lines, some of which are different from those utilized 
to produce U. S. 226, may be interpreted to reinforce the conclusion drawn 
from the performance of U. S. 226, namely, that highly productive varieties 
made from many desirable inbred lines, each possessing good or even moderate 
leaf spot resistance, may, as a general average, give greater returns than the 
more resistant varieties of narrower genetic base which sometimes are low 
in root yield. 

The 1949 tests afford opportunity to appraise the performance of U. S. 
216 x 225. On the average, it yielded 1.3% less than U. S. 226. In the Ohio, 
Mich., and Ontario tests where it can be compared with U. S. 215 x 216/3 
in 6 tests, it was better 5 out of 6 times. The variety should be kept under 
test until further comparisons under severe leaf spot exposure can be given. 

The local variety Great Western C-304 at Fort Collins (2 tests), Ault, 
Longmont, and Fort Morgan, Colo., showed significant increases of sugar per 
acre for the variety over U. S. 226. In the Colo, tests, 471802-00 is a better 
performer than U. S. 226 when compared with C-304 or Synthetic Check 
(486-0). 
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In one test at Rocky Ford, Colo., American 1 was significantly superior 
to U. S. 216 x 225, and Synthetic Check. In the test at Mason City, Ia., 
American 3 was significantly better than U. S. 216 x 225, but not any other 
variety in the test. At Stewart, Minn., it was significantly better than Synthetic-
Check, not different from 2 other varieties in the test but was significantly 
exceeded by 4 other varieties in the test. 

In 6 tests in the humid area, H-125, supplied by H. L. Kohls of Mich. 
Expt. Sta., was significantly better than U. S. 226 at Latty, Ohio, but not 
significantly different elsewhere. Compared with U. S. 215 x 216/3 used 
as local variety, it was superior significantly at Latty, Ohio, and Chatham, 
Out., but not so elsewhere. H-125 was produced as part of the breeding 
research of the Mich. Agr. Expt. Sta. and is the result of hybridizing U. S. 
216 with a male sterile phase of one of their inbred lines. 

Two randomized block tests, 12 varieties replicated 8 times, conducted 
at Saginaw, Mich. (Elmer Rader farm) , and at Latty, Ohio, (A. FI. Zielke 
farm) , by F. & M. Beet Sugar Association, have given additional information 
on U. S. breeding stocks. Averages from these tests are shown in Table 5. 
In these evaluation tests, Synthetic Check, U. S. 226, Commercial U. S. 216 x 
225, and H-125 occurred and may serve to relate the results to the 8 x 8 series 
of tests. A triploid variety, 481806-01, was included and, as an average of the 
two tests, was below U. S. 226 by nearly significant amounts. However, there 
was wide discrepancy in the two tests, since at Latty, Ohio, the 3n variety did 
not differ significantly from the check. U. S. 216 MS x 225, as contrasted with 
Commercial U. S. 216 x 225, showed at Latty significant increase, but at 
Saginaw, Mich., a reverse relationship. 

An outstanding variety in the tests is the black root resistant variety 
48B3-00. This is the progeny of roots selected at Blissfield, Mich., in 1947 
under conditions of severe black root exposure. It traces to 53 progenies 
obtained in a breeding investigation at Waseca, Minn., cooperative with the 
Minn. Agr. Expt. Sta. Stands were prevailingly good since black root was 
not serious. Hence, performance of the variety in the 1 2 x 8 tests is 
essentially an index of its productiveness. The variety did manifest very 
definite resistance to leaf spot attributable to the fact that the progenies 
involved came almost exclusively from U. S. leaf spot resistant types. As an 
average of the two tests, it was equal to U. S. 226. In the Saginaw test, it 
did not differ significantly from the check. In the Latty test, its superiority 
to U. S. 226 approached significance. 

Special attention is called to this variety because of its showing under 
conditions of combined black root and leaf spot exposures at Plant Indus
try Station, Beltsville, Md., and under severe black root exposures at East 
Lansing, and Blissfield, Mich., and at Waseca, Minn. Its superiority in 
resistance to other varieties with which it was compared leads to immediate 
steps being taken to increase the seed supply, looking to the eventual re
lease of the variety for use in the affected areas. 


