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SILAGE FERMENTATION AND LOSSES
From harvest to sealing, lactic acid bacteria (LAB), yeasts, enterobacteria and clostridia are the 
main groups of microbes that compete for substrate. Each group has a different ideal pH and mo-
isture content for growth, meaning controlling these factors helps the desirable group of microbes 
succeed and drive appropriate silage fermentation.  
Although some losses are unavoidable, the fermentation pattern greatly influences losses during fermentation and fee-
dout. Silage losses during fermentation are associated with the carbon dioxide (CO2) produced during fermentation. In 
contrast, silage losses during feedout are associated with yeast proliferation. These microbes produce CO2 as well, but 
remarkably, it heats the silage during aerobic metabolism. Improving silage management based in specific flaws is the 
smartest way to decrease silage losses during the year and understanding this distinction is part of it.  

FERMENTATION LOSSES
Dry matter losses during fermentation are associated with 
CO2 production during fermentation. Lactic acid is a strong 
acid compared to the other above-mentioned organic acids, 
and it is responsible for a proper pH decline. The amount of 
dry matter lost from fermentation depends on the dominant 
microbial species, the substrates fermented, and the acids 
end-products. Bacteria that ferment sugars into lactic acid 
are highly effective in preserving dry matter, ensuring no dry 
matter loss. However, microorganisms that ferment subs-
trates into acetic, propionic, or butyric acid cause greater 
losses. The function and importance of acetic acid will be 
further explored in the next section. 
Secondary fermentation from microorganisms other than 
LAB is responsible for larger losses in the form of CO2. The-
refore, fermentation needs to be controlled in order for de-

sirable LAB to be the dominant microbial species. This way, 
they can produce enough lactic acid to decrease silage pH 
properly. BONSILAGE products are designed to control the 
microbial population and drive desirable fermentation. 

FEEDOUT LOSSES
When silage is exposed to oxygen, undesirable microbes, 
particularly yeasts, are prone to proliferation, resulting in 
spoilage. These microbes can consume lactic acid and su-
gars in order to produce CO2 and heat, which increases the 
pH, leads to silage reheating, and opportunities for mold 
growth. Controlling the proliferation of yeasts at the initial 
silage fermentation decreases feedout losses. 
Moreover, acetic acid has anti-fungi properties that help to 
control yeast and mold growth during feedout.  

LET‘S BREAK THIS DOWN:
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ACETIC ACID  - A MATTER OF TIMING AND ORIGIN?

Many silage microorganisms, desirable and undesirable, 
can produce acetic acid. Enterobacteria species, for exam-
ple, ferment sugars into a mixture of acids, including acetic 
acid. Even though this type of bacteria is common in silage, 
they produce acetic acid and other compounds that do not 
contribute to proper silage pH reduction. 

On the other hand, some LAB can produce acetic acid when 
silage pH is low enough that undesirable microorganisms 
are under control. For example, L. buchneri is a well-known 
species of LAB that can ferment lactic acid into acetic acid. 
While enterobacteria are active at pH 5.0, L. buchneri is more 

Figure 1. Effect of inoculation treatment on total dry matter losses (fermentation losses + aerobic exposure losses for 10 
days; % of ensiled weight) in corn silages. Treatments were: Control (without inoculation), BS SPEED C (P. acidilactici, L. buch-
neri and L. diolivorans; 300,000 CFU/g) or BS CORN+ (L. plantarum and L. buchneri; 500,000 CFU/g). 

active at pH 4.0, thus, acetic acid production in this case 
does not impair silage preservation and helps to control 
yeast proliferation at feedout. BONSILAGE inoculants like 
ALFA, PRO, CORN+ and SPEED C contain bacteria strains 
that can rapidly decrease silage pH and produce acetic acid 
properly and in a controlled way.  

The point here is that acetic acid concentrations listed in la-
boratory analyses can be misleading as the report does not 
tell us the whole story. Was the acetic acid concentration ob-
served in the sample produced by desirable microorganism 
after silage pH is low? Or by undesirable microorganisms? 

FERMENTATION  LOSSES VS. LOSSES AT FEEDOUT 

Figure 1 describes the sum weight losses during fer-
mentation (30 d) and aerobic exposure (10 d) in labo-
ratory silos untreated or treated with BS SPEED C and  
BS CORN+. Aerobic stability tests and aerobic losses 
experiments are usually conducted over 240 h (10 d), 
which is a standard research procedure that indicates 

“shelf-life” of silages in the field. Even if the numbers 
cannot be directly transferred to “field silages,” they cle-
arly show that acetic acid production by desirable micro-
bes and at the right time can really make a difference in 
overall silage losses.  


