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Storage investigations in commercial beet piles were started during
the 1050-60 storage season. Early investigations were made to study the
magnitude of sugar losses and other changes in the beets during storage in
commercial piles and to evaluate the effects of time in storage.

Paired captive samples have been used for all studies being reported.
Samples were obtained by digging consecutive beets down the row in commercial
fields and dividing them into the number of samples desired. As an example,
if two ten-beet samples were needed, then twenty consecutive beets were dug
and divided into two samples by visually stratifying according to size so
the two samples would be composed of beets of comparable sizes and have
approximately the same total weight. The beets were washed and tared with
a standard tare machine then weighed, One sample of each pair was immediately
run through the laboratory for pre-storage analyses and the other was placed
in a nylon mesh bag to which a nylon cord was tied for anchoring the sample
in the storage pile (Figure 1). The captive samples were retrieved when
the piles were removed for processing, and sent to the laboratory for
analyses. Changes in storage were determined by the differences in lab
analyses between the paired pre-storage and stored samples.

Following is a summary of results from the first three seasons of
testing in uncovered commercial piles:

1. Pile temperatures declined from 50 to 55 F at the time of piling in
late October for the first 30 to 45 days of storage to near an average
of LO F after which they remained relatively constant.

2. Sugar losses in the interior of the piles averaged 0.27 1bs per ton
of beets per day or approximately 0.3} lbs/ton/day with the surface
layer of beets included,

3. Average shrink was 3.3% and the average reduction in 9 sucrose was 0.35
at 65 to 70 days in storage.

4, There were significant changes in invert content, kestose content,
raffinose content and purities of the roots during storage with the
changes in raffinose content being erratic from year to year.

5. There were deviations from the general relationships of time in
storage to changes in the roots indicating that factors other than
length of time in storage affected the changes, It is thought that
temperature differences between series of samples representing
different lengths of storage time contributed to these deviations
because the series of samples for any given time in storage were
located in different cross sections of pile,
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average storage temperatures in the piles having C.A. were approximately
3.5 F higher than the piles having only refrigeration with near normal oxygen
and carbon dioxide levels,

The sugar losses and changes in the other constituents measured, were
less in the piles having refrigeration only than in the C.A. piles which
was most likely due to differences in temperature (Table 1). Both treatments
gave storage which was superior to the commercial check piles; however, the
samples stored in the refrigerated piles had no more sugar loss than those
stored in the C.A. room in 1967-68. From these results it was quite evident
that the prime factor affecting changes in beets during storage was tempera-
ture and that any system to regulate oxygen and carbon dioxide in the storage
atmosphere would not be feasible for commercial storage particularly when
considering that a major investment would be needed for equipment and to
construct sealed pile coverings.

COMMERCIAL P{LE COVERING

The use of polyethylene sheets to cover the sides of piles has been
a general practice on piles to be processed late in the season. The purpose
of the covering is to prevent freezing inward from the sides of the piles.
The covers are held in place by wrapping the edges of the plastic around
boards and anchoring the boards and plastic to the piles with metal stakes.
In addition, nets, old tires, and anchored boards have been used to prevent
the plastic from billowing and whipping in the wind, Many small variations
in the side coverings have been tried. |t has been found best to cover the
sides to within 2 to 3 feet below the crown of the pile to allow warm air
to escape before reaching the crown rather than covering all the way to
the top. Skirts at the base of the piles which can be raised to increase
ventilation for cooling during above freezing weather have been used on
some piles,

Various types of top coverings including straw, perforated plastic,
and canopies have been tried, Perforated plastic appears to be the best
for top protection, but nothing tried to date has been entirely satisfactory
for dispersing freezing down drafts while allowing the escape of warm air,
so no top coverings have been used the past two seasons.

A wood fiber product, Silvacel, has been applied to sections of piles
on a trial basis. It provides insulation against rapid freezing and thawing,
yet allows better cooling than when covering with plastic.

Schedules are made for side covering on the basis of time to processing
and access to the piles. For example, piles to be in storage until after
December 15 are covered on the side away from the railroad track. Those to
be in storage until after Jan. 1 are to have both sides covered. A}l
covers are to be put on the piles prior to weather which would freeze the beets,

One major problem encountered in the success of pile covering is the
fact that storage seasons vary greatly. A practice which is successful
one season may not be the best for the next season.

Generally, covering the sides of piles has caused average storage
temperatures to be a few degrees higher than when piles were left uncovered.




Average Changes in Constituents of Beets During Storage

Table 1.

1967-68 1968-69 1969-T0

Check Checks™ Checks

With With Wo With No
Constituent C.A.2 Cover? c.A.3 Refrig. Cover? Cover C.A.3 Refrig. Cover? Cover
Days in Storage 106 119 106 106 108 108 96 96 100 80
Reduction in % Sucrocse 1.22 1.83 1.13  0.83 1.k 1.27 c.k1 0.19 1.00 0.52
Increase in Invertt 1.96 5,25 2.63  1.9h 3,27 3.k2 1.61  0.93 3.33 2.8
Increase in Kestosel 0.78 1.33 1.54  0.89 2.20 1.6k 0.89 0.4 3.03 0.83
Reduction in S.T.J.P, 3.28 5.75 L2t 3.52 4.1  5.06 2.31  1.07 L.k 2,31
Sugar Loss, Lbs./T./Day 0.27 0.46 0.30 0.25 0.40 0.k4s 0.2k 0.22 0.39 0.31

1 % on sucrose.

2 (Cold room storage, Tectrol unit.

3 In 40 ton piles, using lime to remove COs.

4  Commercial piles.

5 Bides covered with plastic.
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The warmer temperatures would have caused some increase in sugar loss due
to increased respiration throughout the pile although the beets on the surface
under cover were in better physical condition than those not covered,

Side covering had been satisfactory in protecting against frost
penetration until the 1972-73 storage season when there was an abnormal
cold spell from December 5 to December 17 with sub-zero temperatures for
nine consecutive nights followed by moderating, near normal temperatures
and later, rain. Freezing occurred through the plastic coverings with deep
penetration at the edges of the covers., Deep frozen cones developed down
from the tops of the piles, many extending to the ground. As thawing
proceeded after the weather moderated, the beets began to deteriorate and
rot, The greatest problem developed from the frozen cones extending down
from the top and down from the upper edges of the sidecovers.




