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Protein Supplements for lactating Cows 

W. R. Murley, Extension Specialist - Dairy Science 
C. E. Polan, Assistant Professor - Dairy Science 

Corn silage has emerged as the principal forage for dairy cattle in Virginia. The 
corn plant is quite low in protein and corn protein is poorly digested. Because of 
this low quantity of digestible protein, it is imperative that special attention be 
given to supplying considerable quantities of protein from other sources. 

Concentrate Protein Requirements 

In rations where corn silage furnishes most of the forage for dairy cows, an 18-20% 
crude protein concentrate is usually necessary to meet the protein needs for lacta­
tion. However, if moderate amounts of good quality legume hay (0.5-1.0 lb. per 100 
lb. bodyweight) are fed with corn silage, 16% crude protein in the concentrate is 
normally satisfactory. Any oil meal product is an excellent source of protein. 
Also a number of other feedstuffs, such as corn gluten meal and corn distillers' 
dried grains are satisfactory protein supplements and often have economic advantages 
compared with oil meals. Judgment must be exercised when choosing protein sources 
because some are less digestible and may contain considerable fiber. Fiber tends to 
reduce the protein and energy available for productive purposes. Comparisons of some 
connnon feed sources are shown in Table 1. 

Table 2 shows examples of some 14, 16 and 20% crude protein concentrates. These 
rations are suitable for either urea treated corn silage, corn silage. plus legume 
hay or high quality corn silage, depending on the crude protein content. 

Urea As A Protein Supplement 

Proteins are complex chemical substances containing carbon, hydrogen, oxygen, nitro­
gen, phosphorus and sulfur. Rumen bacteria break down the protein of feedstuffs into 
annnonia and energy-containing compounds. These are in turn, reassembled into some 
20 different amino acids, which are utilized as the building blocks for proteins in 
the animal's body, as well as milk protein. 

By contrast, urea is a very simple compound made up chiefly of nitrogen, but it also 
contains carbon, hydrogen, and oxygen. It is a normal component in the cow's blood­
stream and is excreted in the urine as a byproduct of protein metabolism. Urea is 
rapidly converted to annnonia and carbon dioxide when it enters the rumen. The 
annnonia is used to form amino acids just as annnonia from protein is utilized. How­
ever, urea contains no energy, and is useful in dairy feeds only when fed with high 
energy type feeds. One pound of urea contains enough nitrogen to form 2.81 lbs. of 
protein in the rumen if sufficient energy compounds are available. 
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Nutritionally, a mixture of 7 lbs. corn and 1 lb. urea is nearly equal to 7 lbs. soy­
bean meal in crude protein and energy. 

Urea In The Concentrate Mixture 

In V.P.I. studies, when 0.35-0.40 lb. per day of ~ true ·urea was . ~.<;msumed per cow, milk 
production was moderately reduced when c~pared with cows' ·con~uinihg nb urea. Based 
on these studies, some reduction in milk production can be expected ' in high producing 
cows consuming 27-30 lbs. of concentrate containing 1.3 lbs. of urea per 100 pounds. 
Because of this, concentrate mixtures should not contain more than 26 lbs. of urea 
per ton. Expressed in the same manner as required by state law on the feed tag, 26 
lbs. of urea per ton is equal to 3.6% protein equivalents of non protein nitrogen. 

When silage contains 10 lbs. urea per ton, it is unwise to feed concentrates that 
contain urea. Cows usually consume in excess of 80 lbs. of silage per day. Four 
tenths of a pound of urea would be eaten at this rate, causing excessive intake if 
the concentrate contains urea. Although research is underway, sufficient data is 
not available to recommend the use of urea in the concentrate when the silage con­
tains urea. 

Urea In The Silage 

It has become quite popular to add 10 lbs. of urea per t ·on to corn s-ilage at the time 
of ensiling. Corn silage cut in the hard dough stage, nonnally containing about 2.7% 
crude protein, would run about 4.0% protein equivalent if treated with urea. Based 
on research experience and analytical results, finished silage should not exceed 40% 
dry matter. Higher dry matter allows more urea to be converted to ammonia and may 
permit annnonia losses. Ensiling urea with corn has a number of advantages as com­
pared to feeding urea in the concentrate. These are: 

(1) Uniform urea distribution in the feed can be expected with reasonable 
care. 

(2) Silage overcomes urea palatability problems. 

(3) Urea is consumed over a longer period of time. 

(4) Better utilization of urea can be expected. 

(5) No depression in milk production is likely to occur. 

In addition to these advantages, a 14-16% crude protein content in the concentrate 
is adequate to support high levels of milk production. Thus, the feeding of high 
priced oil meals can be reduced. 
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