Cow requirements for nutrients

Cows, as with all animals, have a basic need for 5 major groups of nutrients - water, energy, protein, minerals and vitamins.  All these nutrients are required in the cow’s tissues, such as the liver, udder and muscles.  However because the cow has a rumen many of the nutrients she eats are transformed there before absorption, and what a cow eats may not be similar to what her tissues receive.  

Water

Cool, clean water is essential for dairy cattle.  Water intake is effected by many factors, including temperature, dry matter content of food and milk yield.  At normal temperatures of 20 to 30oC water intake is normally from 40 to 100 litres daily.  As milk is 86% water much of the water is used directly for milk.  The table below shows the strong effect temperature has on water intake.  

Mean temperature (oC)
15
20
25
30
35

Water required (L/kgDM)
3.5
4
5.5
7.5
10

Approximate total water intake (L)
50
64
80
95
110

Cows use water as the basis of all cellular fluids, and for evaporative cooling during hot weather.

Energy

Energy is a nutrient people often have difficulty coming to terms with.  It is the most important nutrient of all, yet is the hardest to visualise.  One way is to think of energy as heat.  The total amount of energy in a food is the amount of heat given off when that food is burned.  Cows can’t extract as much energy as a fire, but the amount of energy they can extract is a measure of how good that food is in terms of energy for cows.  Some of the energy the cow extracts is burned to keep the body warm and body systems functioning.  The rest is transformed into new forms of energy in the milk and body.

The diagram below shows how the energy is changed as it goes through the cow.
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It is the metabolisable energy that enters the animals blood stream.  Once there it is used for the fuel in the many biological reactions, it may be burned to produce extra heat in cold weather or to support panting in hot weather, and much of it is transformed into other types of energy.  For example the energy in grass becomes energy in milk.  What these 2 types of energy have in common is the chains of carbon atoms, as outlined below.  They are just arranged differently.
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The cow extracts energy from various substances in the feed, including sugars, starch, fibre and unneeded proteins.

The cow breaks down all the energy she can from a food into the simplest energy units.  These are referred to as fatty acids, and are carbon chains of just 2, 3 or 4 carbons.  These very small chains are absorbed from the rumen, taken to the liver and tissues, then either burned or reassembled into long chains called lactose or fat.  

Protein

Protein is much easier to understand than energy.  Protein is protein, although there are different forms.  The basic building block is a carbon chain as above, with a nitrogen molecule fixed to the end.  This explains why, when the cow has an excess of protein, most of the protein can be used as a source of energy.  

Proteins are the building blocks of the body.  They form structures like skin, hair, muscle, bone and mucus.  Large amounts are built in the udder for milk.  Protein that is not used to build in this way is broken up and used as energy.

The diagram below shows how the protein is used as it passes through the body.
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In cows the rumen bacteria modify up to 90% of the protein eaten.  The protein absorbed into the bloodstream may be very different to that eaten.  As with energy the protein is broken down to the simplest units, the amino acids, absorbed into the blood, then linked up together again in body and milk proteins.  Thus there are 2 complete stripping down and rebuilding processes in the cow, one in the rumen and the other in the intestines and tissues.  

Minerals

Minerals are used in many different ways in the body.  Large amounts are used to build skeleton, mainly calcium and phosphorus. 

Another large need is to maintain osmotic pressure in blood and body fluids, mainly sodium and potassium. 

Calcium and magnesium are needed to keep nervous impulses flowing through the body. 

Many of the minerals are needed in only minute amounts, but are absolutely essential.  This is because they act as catalysts.  Catalysts are like school teachers; you only need one to a class of 50 students but they make the class possible.  Tiny amounts, of for example zinc, have a major affect on important body functions, such as skin formation.

Vitamins

Vitamins are particularly needed as catalysts.  They are absolutely essential, but are needed in only very small amounts. 

The vitamins are often referred to as fat or water soluble.  The fat soluble ones, A, D, E, and K have important effects in maintaining the nervous system and blood clotting.  A comes from green forage, D is made when sunlight hits skin, and E and K are in fats in the diet.

Vitamins B and C are common in fresh herbage.  However being water soluble and in some cases sensitive to sunlight they are broken down in storage.

Under Queensland farming conditions they are almost always provided in sufficient quantities in feeds and very rarely need adding to the diet.

