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Harvesting forages for hay is the most common 
means of preserving forage for feeding the beef 
herd; however, silage is an alternative method of 
preserving forage that may offer advantages for 
some beef producers. In particular, preserving forage 
as silage does not require extended time for ýeld 
drying; therefore, silage is a likely alternative when 
wet, inadequate climate conditions do not permit ýeld 
drying to conserve the forage as hay. Likewise, when 
harvesting forage as silage losses in the ýeld are lower 
as compared to harvesting it as hay because processes 
such as respiration, shattering, leaching, and sun 
bleaching are reduced.

Compared with hay, silages are also typically more 
palatable with more digestible ýber and may have a 
higher energy and protein content. On the negative 
side, silages require more attentive management to 
prevent dry matter and nutritional losses during storage 
and feeding. Therefore, these aspects and the costs of 
production, storage, and feeding need to be evaluated 
for each situation.

Tlewiw sj Wmpeki Qeomrk erh 
Ls{ Levziwx Ejjigxw Mx

The ensiling process allows forage to be preserved 
at a moisture content that would typically be unsatis-
factory for storage. Forages are preserved as silage by 
an ensiling fermentation process that produces acids 
to inhibit spoilage. It is important to understand the 
phases of ensiling fermentation in order to properly 
manage the forage at both the time of harvest and at 
feeding. The process in which forages are ensiled has 
two stepsðaerobic and anaerobic.

Eivsfmg Tlewi
The aerobic (with oxygen) phase lasts a relatively 

short period of time; ideally less than 2 days. After the 
wet forage is packed into a silage structure, whether it 
be a bunker, upright silo, or a plastic bag, some residual 

oxygen remains in the forage, despite even the best 
management efforts of the producer. Before the ensiling 
process can proceed, this oxygen must be completely 
eliminated from the structure. This happens by respi-
ration. In the presence of oxygen, respiration converts 
soluble carbohydrates (C

6
H

12
O

6
) present in the forage 

to carbon dioxide (CO
2
) and water (H

2
O) (Fig. 1). A 

byproduct of the reaction is heat.
Importantly, the aerobic phase is detrimental to the 

feeding value of the silage for two reasons: (1) the 
soluble carbohydrates lost are an important digestible 
energy source in the forage, and (2) the heat produced 
may damage or denature the protein contained in the 
forage (Fig. 2). For this reason, it is critical to eliminate 
as much air from the silo as possible when packing and 
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keeping the structure completely sealed. An important 
principle of making good quality silage is getting the 
air out and keeping it out! 

Ereivsfmg Jivqirxexmsr Tlewi
Once the oxygen has been eliminated from the stored 

forage by respiration, anaerobic (without oxygen) fer-
mentation can begin. Forage is preserved (and protected 
from deterioration) by acids produced from bacteria 
during the anaerobic fermentation phase. After oxygen 
is eliminated from the silo, anaerobic bacteria can begin 
to grow and produce organic acids.

Initially, the predominant species of bacteria thriving 
produce acetic acid (much like the bacteria thriving in 
the rumen of the cow), but by at least day 3 the environ-
ment within the silo begins to favor lactic acid produc-
ing bacteria (LAB). Lactic acid production during this 
phase is very favorable and growth of LAB should be 
encouraged in the following ways:

1. LAB thrive on soluble carbohydrates, therefore, 
the forage should be harvested at an early stage of 
maturity to assure active production of lactic acid.

2. The forage should be of proper moisture content, less 
than 70 percent and preferably between 60 and 65 
percent, depending on the forage crop and the silo 
(forage sorghum generally with a higher moisture 
content compared to others, such as alfalfa, grass, 
corn, and cereal silages).
Within 21 days sufýcient lactic acid and other organic 

acid have been produced to lower the pH of the forage 
to 3.5 to 5.0 (again, depending on the forage crop with 
legume silages generally being of the higher pH vs. 
grass silages vs. corn silage being of the lower pH). At 
this pH anaerobic bacteria are no longer thriving and 
the ensiling process is complete. If everything has gone 
properly, the acid content is sufýciently high (and the 
pH sufýciently low) that growth of any microorganism, 
including undesirable molds and yeasts, is retarded and 
the forage is stable. Therefore, it is safe at this point to 
begin feeding the ensiled forage.

When the structure (bunker, bag, or upright silo) is 
opened, the forage is once again exposed to air/oxygen 
and the forage is susceptible to deterioration through the 
aerobic reactions. An important principle to remember 
is that the better the anaerobic fermentation, and the 
more lactic acid that was consequently produced, the 
more resistant the ensiled forage will be to aerobic 
decay during feed-out.

Qerekiqirx jsv xli Fiwx Uyepmx} Wmpeki
Understanding the process of ensiling forage will help 

the producer appreciate best management practices for 
silage making. Below are four management rules that ap-
ply to the understanding of the silage-making process:

Vypi 52 Kix xli emv syx erh oiit xli emv syx2 As 
described earlier, any oxygen in the system will allow 

undesirable aerobic microorganisms, such as molds 
and yeasts, to metabolize the soluble carbohydrates in 
the forage with the result being the loss of digestible 
energy due to the formation of carbon dioxide and 
water. Producers may misjudge the importance of this 
management rule because the end products of aerobic 
decay are difýcult to observe. Carbon dioxide is invis-
ible and odorless, and the additional water produced is 
difýcult to observe in the already moist forage.

This rule can be applied as early as harvest time. 
Rapid ýlling and subsequent sealing of the forage is 
essential to prevent aerobic loss. Forage should be 
packed into the silo as soon as it is chopped and deliv-
ered from the ýeld.

On the other hand, if the forage is being stored in a 
bunker, the ýlling of the bunker should not exceed the 
rate at which workers can thoroughly pack the forage 
with the packing tractors. When the bunker becomes 
full and forage is packed, the system should be sealed 
to prevent reintroduction of oxygen.

For bunker and drive-over silos, the top must be 
covered with plastic sheets and ýrmly anchored to the 
surface of the packed forage; no exceptions! There are 
few management practices that are more cost effective 
than covering a bunker immediately after ýlling.

Vypi 62 Levziwx jsveki ex xli tvstiv wxeki sj 
qexyvmx}2 As previously described, the ensiling bac-
teria (LAB) that preserve the forage require soluble 
carbohydrates (sugars), which are characteristic of 
those found in early maturity forage. If the forage is 
allowed to mature, more of the carbohydrates will be 
in the form of ýber compared to simple sugars where 
the LAB will thrive.

This rule means that alfalfa should be harvested 
mid-bud to 10 percent bloom, perennial grass should be 
harvested at early seed head emergence, cereal grains 
should be harvested before soft dough, and corn should 
be harvested at or before the time that the kernels have 
developed to 3/4 milkline. These maturities will not only 
aid proper ensiling fermentation but will also provide 
high energy forage for the beef herd.

Vypi 72 Levziwx ex e tvstiv qsmwxyvi gsrxirx erh 
glst pirkxl2 This management rule provides for proper, 
air-limiting packing of the forage. Actually the proper 
moisture content and chop length depend on the forage 
crop and the silo structure used for storage. In general, 
forages should be cut at a 1/4- to 3/8-inch length. Be-
cause corn silage packs and ensiles very well, it can be 
chopped to a length up to 1/2 inch if the kernels have 
not advanced beyond a 3/4 milkline stage of maturity. 
If the corn is more mature than this the crop should be 
processed (passed through rollers) before packing to 
break the cobs and kernels.

For most forages to be preserved as silage, a moisture 
content of about 65 percent is usually optimal for pack-
ing and for good growth of LAB. If the forage is being 




