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A previous paper (1)3 reported that open-pollinated popula
tions of sugar beets had significantly greater total variances than 
an Fl hybrid for percent dry matter of the petiole and percent 
sucrose. Percent dry matter of the petiole was positively cor
related with percent sucrose and negatively correlated with root 
weight. 

Results of divergent selections for percent dry matter of the 
petiole and the effects of these selections on root weight and 
percent sucrose are reported in this paper. 

Materials and lVlethods 
The details of the methods of selecting individual plants, 

that deviate from the mean of each population in excess of that 
expected by chance have been described by Powers (2). Divergent 
selections were made for percent dry matter of the petiole from 
each of three populations; CS7, a high yielding variety selected 
for commercial production in Western Canada; A90-54, a variety 
with high sucrose content; and 5957, a selection from A90-54 
for decumbent tops. All selections were made from a total of 
100 plants per population. The frequency distributions and vari
ances for percent dry matter of the petiole and percent sucrose 
for these populations have been reported previously (1). Plant 
selections were made as shown in Table 1. 

Table l.-Su~ar beet plants selected from open-pollina ted populations for high and 
low percent dry mailer of the petiole. 

Pe tiole, 
No. percent Root, Root, 

Accession of dry weight percent 
lllunber Description roots matter ounce sucrose 

CS7 Standard tonnage 100 11.42 27 .0 17.5 
6139 High % dry matter ex CS7 9 14.21 36.7 18.8 
6142 Low % dry matter ex CS7 6 9.07 22.0 16.4 
A90-54 High -sucrose-content 100 13. 09 19.7 19.9 
6140 Hig h % dry matter ex A90-54 II 15.75 20.0 20 .5 
6143 Low % dry matter ex A90-54 3 10.23 25.0 17.4 
5957 Decumbent top ex A90-54 100 13.45 17.2 19.8 
6141 High % dry maller P.< 5957 12 16.19 18.3 20.7 
6144 Low % dry maller ex 5957 4 10.57 19 6 19. 5 

1 Contribution of the Canadi an Sugar Factories, T aber, Alberta. Canada. 

2 Plant Breeder. 

3 Numbers in parentheses refer to literature cited . 
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The observation that the progeny of selections for high per
cent dry matter of: the petiole are significantly higher in percent 
sucrose than the progeny of the respective selections for low per
cent dry matter of the petiole suggests a close association between 
these characters. This close association may be due to genetic 
linkage or due to a metabolic sequence which at a certain stage 
of plant growth attains equilibrium. 

Summary and Conclusions 
Individual sugar beet plants were selected for percent dry 

matter of the petiole from each of three populations. The re
sults show that effective selection can be made. for this character 
and that simultaneous changes can occur in root weight and 
percent sucrose of the progeny. Selections for high percent dry 
matter of the petiole produced progeny with improved sugar 
content and selections for low percent dry matter of the petiole 
produced progeny with improved root weight. 
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