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The loss of solids and nutrients contained in pulp of sugar beets 
stored in open silos in California is of such magnitude that an investi
gation was undertaken to determine methods of reducing this loss. 

Skirmish tests were conducted at Manteca and Woodland,2 Calif., 
in which the loss of dry matter contained in untreated and impressed 
beet pulp stored in small trench silos, wooden barrels, and steel pipes, 
varied from 53 percent to 82 percent for a storage period of slightly 
over 200 days. The high losses obtained from these skirmish tests are 
in line with the experience of commercial operators of open beet-pulp 
silos. 

Beet sugar factories, which do not dry beet pulp, pump the wet 
pulp to large open storage silos where the pulp is passed over screens 
for removal of most of the free water. The pulp as it enters the silo 
contains in the neighborhood of 98 percent moisture. Since cattle 
feeding operations in California, are generally carried on throughout 
the year, some pulp may be in storage for as long as 300 to 360 days. 

Bacteria responsible for the formation of butyric acid cause one 
form of fermentation which is responsible not only for the strong and 
decidedly unpleasant odor of beet pulp silage but to a considerable de
gree also for the very heavy loss of solids and nutrients experienced 
when beet pulp is ensiled. 

During the past 2 decades a considerable amount of research and 
investigational work has been carried on in Europe and in this country 
on the addition of preservatives to green fodders before placing in 
silos for fermentation and storage, but almost no work has been con
ducted using beet pulp. 

Three methods of fodder preservation have been generally ac
cepted as s tandard: 

1. The A. I. V. process, developed and patented by A. 1. Virtanen of 
Finland. This process uses hydrochloric and sulphuric acids to 
bring the material to be ensiled to a pH of about 3.;1. 

2. The use of molasses, either beet or cane, as the preserving agent. 

3. The use of phosphoric acid, instead of hydrochloric and sulphuric 
acids used in the A. I. V. system. 

1Spreckels Sugar Company, San Francisco, Calif. 
2Unpublished data, Spreckels Sugar Company. San Francisco, Calif. 
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Plan of Beet Pulp Preservation Experiment 

Preliminary experiments had indicated that unless some of the 
moisture normally in pulp as it enters the silo was removed prior to 
the addition of preservatives, the t reatments were not effective in re
ducing pulp losses. 

Therefore, an experiment was designed using pressed pulp (mois
ture content varying from 85.3 percent to 91.3 percent) with the fol
lowing five t rea tments : 

1. Pressed pulp — Xo treatment . 

2. Pressed pulp mixed with 2 1/2 percent (by weight) cane molasses. 

3. Pressed pulp mixed with 5 percent (by weight) cane molasses. 

4. Pressed pulp mixed with 7 1/2 percent 'by weight) cane molasses. 

5. Pressed pulp mixed with 2N-hydrochlorie and sulphuric acids in 

sufficient quanti ty to give a pH of 3.5. 

The molasses and the acid were mixed with the pulp in a concrete 
mixer after which it was placed immediately in the storage bins. 

There were 20 wooden, paper-lined bins, each 8 feel by 8 feet in 
width by 6 feet in depth. Four bins were used for each t reatment ; 
each bin held approximately 10 tons of pressed pulp . The ouside walls 
of the bins were banked with earth to exclude air and minimize the ef
fect of changes in atmospheric temperature in the storage tests. 

The pulp and other ingredients were weighed and analyzed as they 
were placed in and removed from their respective bins, and samples 
of pulp were removed from each bin and analyzed at the end of each 
30-day storage period. 

Experimental Results 

Cane molasses mixed with pressed pulp in quantit ies varying 
from 2 1/2 percent to 7 1/2 percent (by weight) and acid (2N-hydro-
chloric and sulphuric) mixed with pressed pulp in quantit ies sufficient 
to give a pH of 3.5 reduced substantially the amount of d ry mat ter 
and total nutr ients lost dur ing a storage period in excess of 200 days 
as compared with losses from the storage of plain pressed beet pulp. 

Pressed pulp (untreated) held in storage for slightly over 200 
days lost 51.88 percent of the dry matter as compared with a loss of 
32.46 percent when treated with 2 1/2 percent molasses; 18.60 percent 
when treated with 5 percent molasses; and 25.86 percent when treated 
with 71/2 percent molasses. The loss of solids, when treated with acid, 
was 20.41 percent. 
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The loss of nutrients was slightly higher than the loss of solids. 
Total nutrients lost from the untreated pressed beet pulp were aS.54 
percent compared with a loss of 38.78 percent when treated with mo
lasses at the rate of 21/2 percent by weight, a loss of 23.15 percent when 
treated with molasses at the rate of 5 percent, and 28.37 percent for a 
molasses treatment of 7 1/2 percent; the loss from the acid treatment 
was 23.38 percent. 

These tests indicate that mixing pressed beet pulp with cane mo
lasses at the rate of 5 percent molasses, by weight, or mixing pressed 
pulp with a mixture of hydrochloric and sulphuric acid in quantities 
to give a pH of 3.15 resulted in reducing the loss of dry matter in nu
trients by more than one-half for a storage period of over 200 days. 

Recovery of solids and nutrients from molasses-treated, acid-treated, and plain 
pressed beet pulp held in storage bins. 
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