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In an earlier report by the author (1)3 strains of sugar beets, Beta vulgaris 
L., were shown to differ greatly in resistance to rotting under controlled 
storage conditions, and individual roots within certain strains also differed 
considerably in rate of rotting following artificial inoculation. A composite-
inoculation technique applied to approximately 400 mother beets4 of the 
wide-base, commercial, leaf-spot-resistant variety, U. S. 226, was described 
and illustrated. One hundred nine of the more resistant-appearing roots 
of U. S. 226 were transplanted in the field in the spring of 1949 and allowed 
to interpollinate. Approximately two-thirds of the total number survived 
and produced mature seed, the surviving plants varying widely in vigor 
and in quantity of seed produced. The seed was harvested separately from 
each plant. In the spring of 1950 the 20 largest seed lots were planted in 
replicated field plots together with two lots of the parent variety and several 
other varieties or strains. The plantings were made at three locations, as 
follows: 

1. U. S. Sugar Plant Field Station, Fort Collins, Colorado: plots 
2 rows x 16 ft.; 2 plots of each strain plus a systematically placed 
standard for visual comparisons. 

2. Harry Clark farm, near Ault, Colorado: plots 2 rows x 33 ft.: 
4 randomized, complete blocks. 

3. J. E. Alford farm, Fort Collins: plots 2 rows x 33 ft.; 4 ran
domized, complete blocks. 

The crop was given ordinary care in each field, with the exception of 
inoculation and frequent sprinkling in Field 1 for the purpose of developing 
an epidemic of leaf spot (Cercospora beticola). Leaf spot was negligible 
in fields 2 and 3. 

Harvest results were obtained in October in Fields 2 and 3, using all 
roots from a carefully measured section of row (approximately 14 ft.) in 
each plot for weight and sucrose determinations. A representative sample 
of approximately 15 to 18 roots from each plot in those fields was topped, 
washed, stored at 65° F. for 13 weeks, and the percentage of rotted tissue 
determined. A duplicate set of samples was held at 45° for 20 weeks. Stor
age conditions and the method of rot determination used have been described 
previously (2). Logarithmic transformation was applied to the percentage-

1 Report of a study made under the Research and Marketing Act of 1946. This paper has 
been approved for publication by the Colorado Agricultural Experiment Station as Scientific 
Series Article No. 378. 2 Plant Pathologist, Division of Sugar Plant Investigations, Bureau of Plant Industry, 
Soils, and Agricultural Engineering, Agricultural Research Administration, U. S. Department 
of Agriculture, Fort Collins, Colorado. Acknowledgment is made to the Botany and Plant 
Pathology Section of the Colorado Agricultural Experiment Station and to the Beet Sugar 
Development Foundation for facilities used in connection with these investigations, to J. A. 
Elder, Agricultural Aid, for assistance in conducting the experimental work, and to Prof. A. G. 
Clark, Head of Mathematics Department, Colorado A & M College, for advice regarding 
statistical analyses. 3 Numbers in parentheses refer to literature cited. 4 Full-sized roots with crowns; suitable for growing seed. 
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Table 1.—Field and Storage Comparisons Between U. S. 226 and Progenies of Roots 
Selected from that Variety for Storage-rot Resistance. 

1 Leaf-spot readings (two-plot averages) expressed as percent of standard; low percentage 
indicates high resistance. 2 Each strain occurred in four plots in each of the two fields. 3 Storage: 65° F., 13 weeks; 45° F., 20 weeks; rotted tissue in each sample determined as 
percentage, by weight. 4 Mean for the indicated progeny is significantly below the mean for the parent variety, 
U. S. 226. 

rot data for summarization and variance analyses in accordance with accepted 
practice (3). T h e plots in Field 1 were used for leaf-spot readings, no 
harvest or storage samples being taken. One of the progenies of U. S. 226 
was dropped from the experiment before storage because of undesirable 
agronomic characters. 

Results 
The highlights of the storage results for Field 2 may be summarized as 

follows: 1. T h e overall average percentage of rot for the 19 progenies of 
U. S. 226 was significantly lower than the average for the parent variety; and 



398 AMERICAN SOCIETY OF SUGAR BEET TECHNOLOGISTS 

2. four progenies, individually, were significantly below U. S. 226, none 
being significantly higher. Pooling of results in this way was based on non
significant interaction of strains x temperatures and nonsignificant difference 
between the two lots of U. S. 226. 

The general level of rot for each temperature, among samples taken 
from Field 3, was much lower than that obtained for the corresponding 
temperature for Field 2. This occurrence was attributed to various factors 
which are considered irrelevant insofar as this study is concerned. The 
average percentage of rot for the Field 3 roots stored at 45° F. was less 
than one-half of one percent, and differences between individual progenies 
and between parent variety and progenies were negligible. These results, 
representing negligible disease exposure, were disregarded. Rot among the 
Field 3 roots stored at 65° was higher, and the average tended to sub
stantiate the results obtained for Field 2. 

A general summary of results obtained for the 19 progenies and the 
parent variety is given in Table 1, together with results for a susceptible 
inbred and a European commercial variety which are of particular interest 
because of the fact that they were included in the earlier report on breed
ing for storage-rot resistance (1) discussed at the beginning of this paper. 
Since the two lots of U. S. 226 did not differ significantly in percentage of 
rot, the average for that variety is used as a basis for evaluating the storage-
rot resistance of the progenies. Sixteen of the 19 progenies were below 
the parent average in percentage of rot, that is, they kept better, and, as 
shown in the column of logarithmic means, six of them had significantly 
less rotted tissue than the parent variety. None were significantly higher in 
amount of rotted tissue. These results confirm an earlier tentative con
clusion that storage-rot resistance of sugar beets can be improved through 
breeding (1) and indicate one applicable method of screening mother beets 
for resistance. It is worthy of note that the data in Table 1 do not reveal 
consistent association between improved storage-rot resistance and low suc
rose, low root yield, or leaf-spot susceptibility. 

Summary 
Nineteen progenies resulting from open pollination among sugar-beet 

roots which had been selected for storage-rot resistance in the spring of 
1949 by means of a composite-inoculation technique were grown in repli
cated plots in two fields in 1950 and subsequently tested for storage-rot 
resistance in comparison with the parent variety, U. S. 226. Samples of 
topped roots from the field plots were stored under controlled conditions 
at 65° and 45° F. for 13 weeks and 20 weeks, respectively, and the percentage 
of rotted tissue in each sample then was determined on a weight basis. The 
amount of rot which developed in samples taken from one of the fields 
and stored at 45° was extremely low, and differences between strains were 
negligible. Consequently, those results were disregarded. In a general 
summary of all other storage data, 16 of the 19 progenies were below the 
parent variety in average percentage of rotted tissue, six of them being 
significantly lower. None was significantly higher. These results confirm an 
earlier tentative conclusion that storage-rot resistance of sugar beets can 
be improved through breeding. 
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