
 
 

1-43 Grass silage - The preservation process 
 
Silage is pickled pasture. When pasture is ensiled, its sugars are converted into lactic acid by 
bacteria. It is the lactic acid which pickles the pasture, allowing it to be preserved for a lot longer 
than it would have been if left in the open air. 
 
For good silage preservation, we need a rapid drop in pH to a level where there will be no 
butyric fermentation, so the silage is stable until it is needed. 
 
This FarmFact describes the preservation process which makes pasture into silage. 
Understanding this helps us understand what we must get right to make high quality silage. 
 
Aerobic respiration  
The first phase takes place while pasture is wilting in the field, and while there is oxygen in the 
stack. Plant enzymes, and bacteria, use the oxygen to turn sugars and proteins into energy. 
This produces heat, an increase in numbers of bacteria, and a loss of nutrients from the 
pasture. 
 
Sugars and proteins are lost from the silage when left too long in the field or not covered in the 
stack. They are not available for cows to eat later on, and the loss of sugars can have a big 
bearing on how well the silage preserves. 
 
Compaction and quick covering of the silage to remove oxygen is a key to minimising 
respiration losses. An American trial showed that immediate sealing of a silage stack saw all 
oxygen used up after 5 hours. A similar stack left unsealed for 48 hours took 90 hours before all 
oxygen was used. The potential respiration losses are huge. 
 
Lactic fermentation  
Once all the oxygen has been used up, anaerobic lactic bacteria (which only function when 
there is no oxygen around) begin to multiply in numbers. As they do so, they turn sugars into 
lactic acid, which results in a drop in silage pH.  This is shown as the solid line in the diagram on 
the next page. 
 
A low pH preserves the silage, by preventing butyric fermentation. 
 
If butyric fermentation is prevented, the pH will stay low. The silage will be stable and well 
preserved. The pH needed for stable silage changes with DM% (water content) of the pasture. 
• Very low DM pasture (<15%) is unlikely to reach a pH low enough to become stable.  
• As DM% increases, the pH needed for silage to become stable also increases. For 25- 

35% DM pasture, a stable pH is 4.3 – 4.6 , but for 35-45% DM pasture a stable pH will be 
4.6 – 5.0.  

Butyric fermentation  

If the pH is not low enough for the silage to become stable, then butyric fermentation will occur. 
It is shown as the dotted line on the diagram on the next page. 
 
Butyric fermentation results in the breakdown of nutrients in the silage, and a drop in the 
palatability of the silage for cows. 
 
Butyric fermentation is caused by other anaerobic bacteria (Clostridia), which live in higher pH 
conditions than the lactic acid bacteria. They turn lactic acid into acetic and butyric acid, to get 
energy. They also get energy by breaking down protein into ammonia. 
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The reduction in lactic acid and increase in ammonia during butyric fermentation causes the pH 
of the silage to rise again. This makes the stack more suited to further butyric fermentation. 
 
The only way to prevent butyric fermentation is to avoid soil being harvested with your crop, wilt 
pasture to about 30% drymatter which is also important to prevent seepage and have a silage 
pH which is low enough to stop Clostridia functioning. 

Changes in pH during silage preservation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Additives 
There are a wide range of additives used to increase the chances of good silage fermentation.
  
Acids Like formic and sulphuric acid. They are added to lower pH in the 

silage, without relying on lactic acid bacteria to do it.  
 
Bacterial inoculants Contain large numbers of lactic acid bacteria. They are added to 

increase production of lactic acid in the silage, so that the pH drops 
quickly to a stable level. 

 
Soluble sugars Such as molasses. Increase the amount of sugar available for lactic 

acid bacteria to turn into lactic acid.   
 
Additives can help when making silage from pasture which is not ideal (e.g. less than 25% DM, 
low soluble sugar content), but they will not make up for poor quality pasture, or poor harvesting 
or compaction techniques. Proven bacterial inoculants can also be used with good quality 
pasture to reduce losses and improve feed quality. 
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Source: Knabe et al. 1986  


