
used. In this process some grain carbohydrates are converted to car-
bon dioxide, water, and heat. As oxygen is depleted, microorganisms
become more active. A slight protein breakdown may occur as this first
phase of the fermentation process takes place. The first phase is
generally of very short duration, lasting only from as few as 5 hours to
as long as 2 days. The length of the first phase is governed by how well
oxygen is excluded from the structure.

The beginning of the second phase of the fermentation process oc-
curs when most of the oxygen has been used. Microorganisms requir-
ing oxygen cease activity in this phase. Other bacterial activity in-
creases which marks the beginning of fermentation. Carbohydrates,
sugars, and starches in the grain are converted to organic acids. The
pH of the grain drops as the acidity increases and this in turn reduces
microbial action and finally causes fermentation to decrease.

In the third phase the pH drops to around 4 or perhaps a little below
4. The lactic and acetic acids which have been generated in the fermen-
tation state tend to preserve the grain. The entire process takes about
3 weeks after which preservation can be indefinite if air and water are
excluded from the system. In the process about 4 % of the food energy
may be lost as carbohydrates are converted to other products.

Fermentation has some added value in terms of feeding since grain
is partially predigested before it is consumed by animals. The value of
this predigestion is related to the type of animal which consumes the
grain. Primarily predigested grain is of value to ruminant-type animals.
It is worth from 8 to 15% more than dry grain for fattening cattle if it
has been ground, rolled, or cracked before ensiling. There appears to
be no advantage in terms of predigestion due to fermentation for grow-
ing and finishing hogs.

The remainder of this discussion will be presented in two parts: that
for ensiled high moisture corn, and that for artificial ensiling by the ad-
dition of acid. Corn is the primary crop in which high moisture is a pro-
blem. Grain sorghum, and to a lesser extent barley and oats, could also
be included.

Ensiling High Moisture Corn
High moisture corn should be ensiled when brought from the field

at a moisture content ranging from 25 to 30 %. If the moisture content
is below 25 %, water should be added to bring the moisture content up
to 25 % or more. The amount of water which may be added is limited
to about 2 percentage points. If the moisture content is 23 % or above,
then 2 % of moisture can be added to bring the corn up to 25 % or more
for storage. The moisture content is brought up to the desired level by
spraying water on the corn as it is augered or elevated into storage at
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