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them are: I. Heredity, 2. Environment during growth, 3. Con
ditions of storage after harvest and 4. Interaction between these 
factors. 

The investigation presented here was designed to determine 
what changes occurred in raffinose content and other character
istics of sugar beet varieties during a series of six consecutive 
harvests. 

Materials and Methods 
A split plot experimental design was used with varieties being 

the main plots and dates-of-harvest the sub-plots. The main plots 
were replica ted six times in a Latin square arrangem.ent. A single 
35 foot row, 22 inches wide, was harvested for yield of each variety 
on each of the six dates. The beets from each plot were randomly 
divided into three equal samples and every beet within each 
sample was rasped. The resulting pulp for each sample was 
bulked together for chemical analyses. 

Table !.-F Valnes (or Variety, Harvest Date, and the Interaction Between the Two. 

Tons Per PtT(Tnt Ponnds Sucrose % % No. Beets 
Source of Variation Acre Sucrose Per Acre Raff. Gal. Per 35' 

Variety 4.74' 23.39 ' 8.38' 24.89' 2.82' 4.97 ' 

Horve<t detes 8.22' 119.15 ' 12.50 2 87.18 2 9.51' 3.30 2 

Varieties x dates NS NS NS NS NS NS 

The dates of harvest were approximately at 15 day intervals, 
starting on September 15. The other dates were as follows: 
October I , October 15, N ovem ber I , N ovem ber 15, and De
cember I. 

Six varieties were chosen for this study. Four of the varieties 
had been previously selected for l'affinose content. Varieties 55-401 
and 55-402 were selected from the U.S.D.A. strain SP 53-104-0. 
for high sugar, and high sugar and low raffinose respectively . 
Another low raffinose selection with similar breeding background 
as the two above was 55-413. Variety 55-413 was selected from 
the e.S.D.A. strain SP 5352-0. Both of the parent varieties, i.e., 
SP 53-104-0 and SP 535 2-0 , were cur1y-top-leaf-spot resistant vari
ties and appeared vary similar. 

The remaining three varieties were very closely related and 
were used by Finkner and Bauserman in a previously reported 
study (3). Strain 54-407 was the result of a random selection of 
mother beets from the same parent strain (American No.1) as 
selections 54-410 and 54-411. The latter two were selected for 
high and low raffinose contents respectively. 
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The raffinose and galactinol contents were determined by the 
paper chromatography method and is reported as percent on dry 
substance, Sucrose determinations 'were made hy the cold water 
extraction procedure and are reported as percent on beets. 

Results and Discussion 
Highly significant differences as shown in Table I were ob· 

tained for varieties for all attributes studied except galactinol ; 
however significance at the fi.ve percent level was obtained for 
that character. Hig-hly significant differences also were found 
between harvest dates [or each of the characteristics. H owever , 
no significant interaction between varieties and harvest dates was 
detected. 

The d ates of harvest means and LSD values are shown in 
Table 2 and the variety means and LSD values are shown in 
Table 3, for the six charac teristics studied. Since the variety x 
dates interactions were not significant individual means are not 
shown. 

Table 2.-Dates of Harvest Mean< and LSD Values for the Six Characteristics Studied. 

Sept. Oct. oct. Nov. No\" Dec. LSD 
Characteristics Studied 15 I 1'5 I 15 I .05 

No. Beets per 35 Feet 45 42 42 43 42 41 2.40 

Tons Roots per Acre 17.51 17.02 17.92 17.2fi 16.20 14 .62 1.17 

Percent Sucrose 13.26 15.32 16.50 17.34 16.73 16.87 0.38 

Pounds Sugar per Acre 4656 :;219 5927 5993 ">433 4958 417 

Percent Calactinol 0.131 0.117 0.119 0.124 0.148 0.151 .014 

Percent Raffinose 0.27 0.27 0.24 0.33 0.39 0.41 .020 

d.f. = 5 and 150 

Table 3.-Variety Means and LSD Values (or the Six Characteristics Studied. 

Varietic!' 
LSD 

Characteristics Studied 55·401 55·402 55·413 55·407 55·410 55·411 .05 

No. Beets per 35 Feet 43 45 44 "12 40 41 2.5 

Tons R oo ts per Acre 15.22 17.16 15.83 17.97 16.99 17.36 lAO 

Percent Sucrose 15.53 15.26 14.91 16.2 1 17.07 17,03 0.56 

Poun(h Sll!:ar per Acre 4736 5237 47 13 580 1 5820 5890 557 

Percent Ca lactinol 0.141 0,\40 0,131 0.129 0,127 0.121 ,013 

Percen t Raffinose 0,36 0,29 0.33 0,31 0,36 0.26 ,023 

ct.f. = 5 and 20 
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Figure I.-The means of six varieties for 
raffinose at the Six Harvest D,lIes and the 
from one date of harvest to the next. 
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Although signifiz:ant differences were detected for number of 
beets per plot, stands appeared to be adequate. As shown in Table 
2 the greatest range among varieties was a difference of five beets 
and between dates, four beets. In reality these differences were 
quite small and the yield potential of each strain should have 
been reached. To support this viewpoint it can be seen in Table 
3 that the lowest tonnage variety was above average in number 
of beets per plot while the highest tonnage variety was below 
averag'e in number of beets. Significance also was detected for 
dates of harvest, but again from a practical standpoint these differ
ences were not great. The range in the average number of beets 
from the first date of harvest to the last consIsted of only four 
beets. 

Significant differences were detected for varieties and dates 
of harvest for tons per acre . Strain 55-402 which was selected 
for high sugar and low raffinose percent yielded significantly 
more tonnage than its sister selection 55-401, which was sdected 
only for high sucrose content. Selection 55-112 which was se
lected for low raffinose and had a similar breeding' background 
as those mentioned above was second lowest in yield of roots 
and significantly lower than 55-402. The three strains selected 
from American No.1 did not differ significantly from each other 
and all yielded significan tly more than 55-40 I 

The tonnage of all varieties as shown in Figure I showed an 
increase at October 15 over the first date of harvest and then 
declined very rapidly. This decline probably was due to two 
main factors, freezing temperatures and drought. The night 
temperatures were very cold during the last part of October and 
all of November. These severe freezes killed most of th e beet tops. 

T able 4 gives the mean maximum and minimum tempera
tures and the amount of precipitation during the test period and 
the departure from a 63 year average. 

TabJe 4.-Mean J\oIaxinlum and Minimum Telnpc.-alures and Amount of Precipitation 
(or September, October and No"ember. 

Mean Mean Amount Departure from 
Month l\'(aximunl ~[inimuln (Inches) 63 Year A vcrage 

September 86. 73 . 50.23 .00 - .83 

October 75.74 40.03 .33 - .42 

November 52.06 22.1 3 .25 - .21 

.58 lninlls 1.46 
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The first degree polynomial was the only one which showed 
significance for raffinose indicating, within the range of this study, 
that the raffinose content increased in a linear response as har
vest was delayed. This increase undou btedly was due to the cold 
temperature which existed at the later harvests. 

Summary 

Raffinose content was found to increase significantly and in 
a linear trend as harvest was delayed when the mean minimum 
temperature was near 34 degrees Fahrenheit or below. Strains 
which were selected for high and low raffinose conte!1t bred true. 

Tonnage dropped sharply witb colder temperatures. and later 
harvests. This reduction "vas believed to be due to respiration 
and drought. 

Sucrose increased very rapidly until freezing temperatures 
occurred and then declined slovvly. The quadratic component 
of this curve was found to be significant. 

The galactinol content increased with later dates of harvest, 
but not to the same extent as raffinose. 
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