
Optimal rumen function  
is the key to an efficient 
and sustainable cow

The primary functions of the rumen are 
to break down fibre and synthesise 
microbial protein. Both of these 

functions are essential, as much of the 
energy and protein utilised by the cow come 
from the rumen. Good rumen function will 
ensure optimal feed intake and digestion, 
while poor rumen function can negatively 
impact feed intake, health and overall cow 
performance. 
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Formulating the ration correctly and 
understanding how the individual 
ingredients in the ration work together can 
help keep the rumen, and thus the cows, 
functioning properly. After all, the rumen 
must be working efficiently and effectively 
to supply the cow with the nutrients she 
needs to produce milk and maintain body 
condition. 

Good rumen function 

The rumen is a large fermentation vat (40-60 
gallons in a mature dairy cow) that contains 
diverse microbial populations (an estimated 
150 billion microbes per teaspoon) of 
bacteria, protozoa and fungi. The warm, 
moist environment of the rumen is the 
perfect setting for microbial growth, 
providing food and excluding oxygen, which 
is toxic to most rumen microbes. 

These microbes, in turn, produce enzymes 
that digest fibre, starch and protein into 
many metabolites, primarily glucose, small 
peptides, ammonia and gas. This enzymatic 
activity of microbes is especially important 
for fibre digestion, as the rumen is the only 
location in the cow’s digestive tract where 
fibre will be digested; the rumen microbes, 
rather than the cow herself, produce the 
enzymes responsible for fibre digestion. The 
rumen and its ability to digest cellulose from 
fibre are some of the cow’s most important 
evolutionary advantages.  

If rumen function is impaired, fibre 
digestion is also impaired. The digestion and 

the cow with sufficient long particles and, as 
a result, will not stimulate rumination. 
Rumination produces saliva, which contains 
sodium bicarbonate and buffers the organic 
acids produced during fermentation in the 
rumen, preventing acidosis. 

Feed additives, such as live yeast culture, 
monensin and sodium bicarbonate, are 
frequently included in rations to help to 
stabilise fluctuations in rumen pH. Particle 
size, along with other aspects of feed 
delivery and animal housing, such as ration 
mixing, feeding times and social interactions 
between animals, can impact feeding and 
rumination behaviour and rumen function. 

Poor fibre digestion due to rumen upset or 
an imbalanced ration can lead to reduced 
feed intake and increased amounts of 
undigested fibre in the faeces. If the cow 
eats less feed, and if that feed is less 
digestible, her energy supply will decrease, 
subsequently affecting her ability to 
produce milk. Reduced milk fat and laminitis 
are two of the most common symptoms of 
subpar rumen function and can be linked to 
low rumen pH. 

The main driver of rumen function is the 
ration fed to the cow. Along with the 
forages, grain and protein sources included 
in the ration, other small inclusion 

passage of fibre through the rumen dictates 
how ‘full’ the cow feels and, as a result, how 
much she eats. Feed intake and digestibility 
determine how much energy is available to 
rumen microbes for growth and to the cow 
for milk production. 

Microbes utilise glucose and ammonia to 
support growth, with volatile fatty acids 
(VFAs) and more microbes as the end 
products. The cow, in turn, uses the VFAs 
and the microbial protein produced by 
microbes in the rumen for energy and to 
support milk production, maintenance, 
immune function and reproduction. The 
cow depends on rumen microbes to fulfill 
many of her energy and protein 
requirements. 

Optimal conditions 

For the rumen to function properly, the 
conditions of the rumen must be optimal. 
One of the main causes of rumen upset is 
acidosis (rumen pH less than six), which is 
often caused by high-starch rations or small-
particle feeds. Starch is rapidly digested into 
organic acids and gas by the rumen 
microbes. Excess starch and a build-up of 
organic acids can lower the rumen pH. 

Over-processed forages will not provide 
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ingredients can have a major impact on 
rumen function. Due to the rumen’s large 
and diverse microbial population, as well as 
to the important role microbes play in feed 
digestion, many feed additives can directly 
impact rumen function.  

Monensin, while not approved for use in 
the EU, is a commonly used rumen modifier 
in other parts of the world. By selectively 
inhibiting certain bacteria in the rumen, 
monensin has been shown to improve 
fermentation efficiency, reduce fluctuations 
in rumen pH and stabilise feed intake.  

The mode of action for monensin is 
antimicrobial and it can have undesirable 
effects on fibre digestion and milk fat 
production; however, the positive impact on 
feed efficiency can overcome these negative 
effects. 

Some feed additives depend on active 
microbials that stimulate select rumen 
bacteria. Specific strains of live yeast (such 
as Yea-Sacc 1026) have been found to 
stimulate fibre-digesting and lactic acid-
utilising microbes, resulting in improved 
fibre digestion and elevated rumen pH. 

A variety of other feed additives with 
differing modes of action, from fibrolytic 
enzymes to fermentation metabolites, also 
aid rumen function.  

Feed additives should be selected for their 
ability to meet the needs of a particular 
ration and for their return on investment, 

usually in the form of improved milk 
production or reduced feed costs. 

Environmental impact 

Along with its important role in feed 
digestion and milk production, rumen 
function is also a factor in the 
environmental impact of producing milk. 
During normal digestion in the rumen, gas, 
primarily carbon dioxide and methane, is 
produced by rumen microbes. 

Methane is a potent greenhouse gas. 
Agriculture contributes around 9% of the 
total greenhouse gas emissions in the United 
States, and livestock (specifically ruminant) 
production is one of the largest man-made 
sources of methane. Methane formed during 
rumen fermentation makes up 25% of milk’s 
carbon footprint. 

While there is no denying that livestock 
production contributes to global 
greenhouse gas emissions, cattle are not the 
primary drivers of climate change, but even 
so, the agricultural industry should still be 
taking steps to ensure maximum efficiency 
and production, while minimising its 
environmental impact. Reducing the amount 
of greenhouse gases produced per unit of 
milk or beef is a marker of production and 
environmental efficiency. 

Since the rumen is one of the main sources 
of methane generation, feeding programmes 

and ingredient selection are critical to 
ensuring proper and efficient rumen 
function. Programmes for reducing methane 
emissions and a farm’s carbon footprint via 
nutrition and feed should focus on providing 
feeds that are digestible and that maximise 
animal production and efficiency. 

Feeding rumen modifiers can directly 
reduce methane emissions by altering the 
biochemistry of the rumen and/or 
selectively inhibiting methane-producing 
microbes in the rumen. Higher-production 
animals are more efficient and have a lower 
carbon footprint than their lower-producing 
counterparts. 

A 100kg increase in milk production per 
cow per lactation will result in a 3-7% 
decrease in the methane produced per 
kilogram of milk. Increasing animal 
production through nutrition, management 
and/or genetics will decrease maintenance 
energy requirements, thereby increasing feed 
efficiency and reducing the carbon footprint 
per unit of milk. 

When feeding the dairy cow, the rumen 
must come first. The rumen is responsible 
for a large portion of the cow’s supply of 
energy and protein, and good rumen 
function is critical to milk production and 
feed efficiency. A high-producing cow is one 
that is fed a well-balanced ration that 
supports optimal rumen function and milk 
production, making her efficient, profitable 
and environmentally sustainable.                 n
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