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FEEDING AND CARE OF DAIRY CATTLE 
By B. W. FAIRBANKS and C. A. SMITH 

Profitable dairying is dependent upon the type of the dairy cows 
in the herd. The correlation of form and function is recognized by 
all observers of farm animals. The breeding and selection, for many 
generations, of dairy cows that will produce profitably, has resulted 
in a true dairy type. 

True dairy type is shown by an angular body, something of a 
wedged-shaped form, a large capacious barrel, width and depth of 
chest, spacious hind-quarters and a well-developed udder. A large 
capacious barrel enables the cow to consume large quantities of feed 
which are required in profitable milk production. A deep and wide 
chest indicates constitution and vigor which enable the cow to ac-
complish the great amount of work demanded of her. 

The judging and selection of dairy cows is a separate subject by 
itself. Bulletins and circulars upon this subject are available for 
distribution by state agricultural colleges and the United States De-
partment of Agriculture. 

High Producers are Economical Producers.—The records of the 
various state experiment stations, and especially records of cow-test-
ing associations bear testimony to the fact that cows of highest pro-
duction are the most profitable. Such cows are heavy consumers of 
grain, silage and hay because milk is produced from that feed which 
is fed in excess of the labor of the other requirements of the dairy 
cows. If the cow is of the right type and has been bred for milk 
production, she will more than pay in milk for the heavy consump-
tion of feed. Occasionally a man is heard to criticize a cow because 
she is a big eater. Suspicion should be aroused when a dairy cow is 
a small eater, for generally such a cow is a small and unprofitable 
producer. 

Establishing a Dairy Herd.—The milk and butterfat of the 
United States are produced in the main by small, grade-cow dairies 
upon thousands of scattered farms. The dairy business is a profit-
able sideline and makes for a well-balanced and diversified farm 
business. So to be a dairyman, one does not need a large herd, nor 
does it necessarily need to be a herd of purebreds. 

In establishing the herd, grade cows should be purchased of such 
quality and in such numbers as desired and finances permit. These 
foundation cows may not be the most desirable cows obtainable and 
the herd may be lacking in uniformity of type and production. The 
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Purebred Holstein-Friesian cow showing good dairy type. 
Yearly production 17,301 POunds of milk and 657.8 pounds of fat. 

sign of a true dairyman is not what his foundation cows looked like 
or what they produced, but what improvement was made during the 
succeeding years. The best purebred bull that finances will permit 
should be purchased to mate with these foundation cows. This bull 
should have proved production in his ancestry and should possess 
the marks of prepotency, so that he will transmit dairy qualities 
and milk production to his offspring. The use of a good purebred 
sire and the constant culling of females will result in a uniform 
herd of high-producing and profitable cows. 

Each Cow Must Pay Her Way.—The percentage of dairy cows 
that do not pay for their feed and care, if known, would astound 
the most practical of dairymen. Careful selections, proper feeding 
and conscientious care of dairy cattle are important, but to know 
whether each cow in the herd is paying for her feed and care is im-
perative. It is net profits and not gross returns that pay the bills. 

Purebred cattle that have been bred for centuries for milk pro-
duction have low producers among them. It is necessary to cull and 
select purebred cattle. If this is necessary for purebred cattle, it is 
even more necessary for grade cattle, that have in their ancestry 
some individuals of uncertain dairy qualities. 

A dairy cow will prove her worth or show whether she should be 
relegated to the block. If the dairyman will weigh her milk carefully. 
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estimate the feed she consumes and apply the Babcock test periodi-
cally to her milk, the information thus obtained quickly shows the 
cows that do not pay their way. A herd of profitable cows is the 
result of keeping a purebred sire of high-producing ancestry, culling 
out the unprofitable cows and keeping for replacement, heifers that 
have been dropped by the highest-producing cows in the herd. 

Keeping Records.—The keeping of records takes time and it is 
admitted that it is a bother. Yet it is questionable whether time 
spent upon any other one thing will pay greater dividends than the 
time spent on keeping records of milk production. It will be found, 
however, that the time required is exceedingly little, if a milk sheet is 
tacked upon the wall and a pair of spring-balanced milk scales are 
hung nearby. Each milking of each cow can be quickly weighed and 
the amount recorded. Once a month a composite sample of each 
cow is taken for one day and is tested f o r butterfat. There are simp-
ler methods of record keeping than the one described, but they are 
not accurate. The time required for such a record is so little and 
the values received are so great with this method that other methods 
have not been discussed in this bulletin. 

Herd-Improvement Associations.—One of the most effective aids 
to profitable dairy production has been the herd-improvement or cow-
testing association. In brief, it is an organization of approximately 
25 farmers who employ a cow tester to assist in record keeping and fig-
uring of results. The cow tester spends one day each month on the farm 
of each dairyman, who is a member of the association. He wreighs 
the milk, weighs the grain and estimates the weight of the roughage 
consumed by each cow. A sample of each milking is taken and the 
composite tested for its butterfat content. From these figures the 
cow tester computes the milk and butterfat produced by each cow 
in the herd, and figures the cost of the feed and the return above 
feed cost for each cow for the current month. Great improvements 
have been made at small cost by herd-improvement associations. 

The average cow in Colorado produces about 141 pounds of but-
terfat in a year. The cows in herd-improvement associations in 
Colorado produce an average of 313 pounds of butterfat in a year. 
Forty-eight, herds in herd-improvement associations in Colorado pro-
duced 350 pounds of butterfat or better in the year 1928. These 
results have been accomplished by culling, feeding and breeding. 

For further information on herd-improvement, associations see 
your county extension agent or write the Dairy Extension Specialist, 
Extension Service, Colorado Agricultural College, Fort Collins, Colo-
rado. 



6 COLORADO A G R I C U L T U R A L COLLEGE B u l l e t i n 2 8 1 - A 

Purebred Guernsey cow showing good dairy type 

Semi-Official and Official Testing of Dairy Cows.—The semi-
official and official testings of dairy cows are important aids to 
dairy development and are available to those who have purebred reg-
istered dairy cows. The rules and regulations for such testing are 
formulated by the various breed associations. The testing of the cows 
is done by supervisors of official testing, working under the state 
experiment stations. If a cow upon test produces above a certain 
amount of butterfat in a given length of time, age considered, she is 
admitted into the Advanced Registry, and receives a certificate of 
Advanced Registry. Such tests are valuable in the sale of purebred 
cattle and those related to them. A dairyman purchasing a bull to 
head a herd of grade cows can secure one from many breeders whose 
ancestry have Advanced Registry records. 

For further information concerning Advanced Registry, write 
the Superintendent of Official Testing. Colorado Agricultural Col-
lege, Fort Collins, Colorado. 

Principles of Dairy-Cow Nutrition 

General Requirements.—A ration to meet the requirements of a 
dairy cow must contain protein, carbohydrates, fats, mineral matter 
and vitamins. Milk is high in protein and mineral matter, and con-
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tains milk sugar and butterfat. A satisfactory dairy ration is high 
in protein and mineral matter and supplies sufficient calcium and 
phosphorous to meet all mineral requirements. Grains which furnish 
energy, carbohydrates and fat are required in fairly liberal amounts 
to meet the demands for energizing nutrients. The grain mixture is 
supplemented with roughages of high quality and succulence. 

Maintenance Requirements.—At least one-half of the feed con-
sumed by a dairy cow is utilized for maintenance. The importance 
as well as the expense of this part of the ration is at once apparent. 
Nature's provision is that the cow will satisfy her maintenance re-
quirements first. If any feed remains for growth, development of 
fetus or milk production, the amounts fed must be in excess of the 
maintenance requirements. The maintenance requirements of the 
dairy cow are usually based upon the individual weight of the cow. 

Growth Requirements.—Immature animals require above their 
maintenance requirements, feed for building of body tissues. Feed 
nutrients required for growth are protein and mineral matter. As 
mentioned below, two vitamins play an important part in normal 
growth. 

Pregnancy Requirements.—During the time of pregnancy addi-
tional food nutrients are required for the normal development of the 
fetus. The requirements of pregnancy are largely for protein and 
some mineral matter. Extensive investigations at the Vermont Ex-
periment Station indicate that the greatest need of additional protein 
is during the last one-third of the gestation period. At this time the 
growth of the fetus is most rapid. In other words, during the first 
two-thirds of a gestation period, the ration need only supply the re-
quirements for maintenance and for the amount of milk which is 
being produced. 

Milk-Production Requirements.—When the needs of mainten-
ance, growth and pregnancy have been satisfied, any nutrients that 
remain may be utilized for the production of milk. This immediately 
suggests the importance of liberal feeding in economical and profit-
able milk production. As milk is high in protein and mineral matter, 
these two nutrients must be supplied in generous amounts. The feed 
requirements for milk production are usually based upon the amount 
of milk or the amount of butterfat produced. In discussing the re-
quirements of milk production, protein and mineral matter are us-
ually emphasized, and rightly so, but the feeder should not overlook 
the fact that carbohydrates and fats are needed for energy, milk 
sugars and butterfat. This latter class of nutrients is adequately sup-
plied by generous amounts of the carbonaceous concentrates. 
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Protein.—The protein of the feed is used by the body to build 
muscle, hair, hide, etc., and to make milk proteins found in milk. 
Further, the protein of the feed stimulates metabolism, supports 
physical well-being and promotes longevity. 

In 100 pounds of average milk there are found 3.3 pounds of 
protein. It is one of the prime essentials of economical milk pro-
duction. Protein requirements must always be met and there are 
certain times and conditions when an amount of protein in excess of 
actual requirements is advantageous. 

All proteins are not of the same chemical composition and there-
fore, individual proteins vary widely in their feeding value. In 
consequence of this variation, the quality of proteins is as important 
as the quantity of proteins. Present information upon the quality 
of proteins is very fragmentary, but enough is known to warrant the 
recommendation that dairymen feed a variety of feeds. The better 
results which are obtained are attributed to the fact that proteins 
from various sources tend to balance one another. This is what is 
meant by quality of protein. 

Carbohydrates and Fats.—The carbohydrates and fats of feeds 
are used by the body to form heat to maintain body temperature, 

Purebred Ayrshire cow showing good dairy type 
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fat to be stored upon the body, butterfat to be yielded in the milk, 
and energy to carry on the work of the life process. One hundred 
pounds of average milk contain 5 pounds of carbohydrates and 4 
pounds of butterfat. 

Minerals.—Generous amounts of calcium and phosporous are re-
quired in high milk production. In fact high producers will yield 
more of these minerals in their milk than they are able to obtain from 
a well-balanced dairy ration consisting of a good grain mixture and 
legume hay. This loss in mineral matter is built up in the body dur-
ing the latter part of the lactation and during the dry period between 
lactation periods. 

Dairy cows upon pasture are capable of assimilating more calcium 
than when they are upon dry food. This is due to the calcium-de-
positing vitamin (vitamin D ) which is present abundantly in fresh 
green forage. When upon pasture cows are under the direct rays 
of the sun and the undissipated ultra-violet rays of the sun assist 
in depositing calcium. 

In some sections of the United States goitre or " b i g n e c k " 
is experienced. This is due to a lack of iodine. 

Sources of Minerals and Mineral Mixtures.—Steamed bonemeal 
and ground rock phosphate are sources of both calcium and phosphor-
ous; calcium alone is supplied by ground limestone, air-slaked lime, 
reprecipitated lime cake f rom sugar factories and sifted wood ashes. 

Minerals are supplied by mixing them with the grain mixture 
or placing them in a box from which the cattle may help themselves. 

The following are recommended mineral mixtures: 
1. Mix 2 to 4 pounds of ground rock phosphate with each 

100 pounds of grain mixture. 
2. Mix and place in mineral feed b o x : 

Steamed bonemeal 40 pounds 
Air-slaked lime 30 pounds 
Salt 30 pounds 

3. 
Steamed bonemeal 40 pounds 
Ground limestone 30 pounds 
Salt 30 pounds 

Supplying Iodine.—In supplying iodine the following sugges-
tions are made by Kalkus of the Washington Experiment Station: 

1. Mix 2 grains of potassium iodine with the feed given each 
cow daily. 

2. Pour 1 teaspoonful of tincture of iodine over the back of 
the animal every 2 weeks during pregnancy. 
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3. Inject 10 cubic centimeters of 10 percent solution of tinc-
ture of iodine under the skin every 2 weeks during preg-
nancy. 

Need of Salt.—Salt is a requirement of dairy cows. About 3/4 of 
an ounce is required daily per 1000 pounds liveweight and about 3/4 
of an ounce is required for each 20 pounds of milk produced. The 
daily requirements will therefore vary from 1 to 3 ounces depending 
upon weight and production. The methods of feeding salt vary. 
Some dairymen mix 1 pound of salt into each 100 pounds of feed ; 
others feed it in a salt box to which the cows have constant access, 
while others put a small handful of salt each day into the manger. 
Rock salt may be placed before the cows where they can lick it at will. 

Need of Vitamins.—-The following is taken from Henry and Mor-
rison's " F e e d s and F e e d i n g " page 357: 

" D a i r y cows 'Which are fed well-balanced rations, including 
plenty of good-quality legume hay, and are supplied with good pas-
turage or other green feed during the summer, will secure an ample 
amount of the fat-soluble vitamin for health, for green-leaved plants 
are rich in this vitamin and it is not destroyed by drying. Further-
more, such rations will furnish plenty of the water-soluble vita-
min.**** Also there will be no deficiency of the anti-scorbutic vita-
min.**** Therefore, except for the possible relationship of a vitamin 
to the assimilation of calcium, the rations ordinarily recommended for 
dairy cows apparently furnish an ample supply of v i tamin." 

Purebred Jersey cow showing good dairy type 
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Feeds For Dairy Cows 
Classification of Dairy Feeds.—1. Carbonaceous concentrates 

furnish a large amount of digestible matter in proportion to their 
bulk. The digestible matter furnished is high in carbohydrates. 

2. Nitrogenous concentrates furnish a large amount of digestible 
matter in proportion to their bulk and this digestible matter is rela-
tively high in protein. 

3. Carbonaceous roughages are those feeds which are relatively 
high in fiber, and the digestible matter is high in carbohydrates. 

4. Nitrogenous roughages are those feeds which are relatively 
high in fiber and the digestible matter is fairly high in protein. 

5. Succulent feeds are carbonaceous roughages which contain 
a large amount of plant juices and the digestible matter which it 
contains is high in carbohydrates. 

Carbonaceous Concentrates 
Corn.—Corn is a very popular feed with dairymen because of its 

palatability and its availability. In feeding value it may be consid-
ered as equal to barley. As corn is high in carbohydrates and fats, 
it furnishes one of the cheap sources of energizing nutrients. It is 
low in protein and the protein is of poor quality. Mineral matter, 
especially calcium, is deficient in this grain. In feeding corn, it is 
necessary to supplement it with feeds which are high in protein 
and mineral matter. Bran, ground oats, linseed oilmeal, and cotton-
seed meal are extensively utilized as supplements to corn. As corn 
is a heavy feed, ground oats or wheat bran are fed to some extent for 
bulk. 

Corn and Cobmeal.—The value of corn and cobmeal in the dairy 
ration depends upon the presence or absence of other bulky feeds. If 
the ration contains some bulky feed, such as wheat bran. 100 pounds 
of corn grain in the form of corn and cobmeal is worth no more than 
100 pounds of corn grain in the form of ground corn. If no other 
bulky concentrates are used in the grain mixture, it may pay to feed 
corn and cobmeal. Corn and cobmeal and cottonseed meal would be 
superior to ground corn and cottonseed meal. The latter ration lacks 
bulk. 

Wheat.—Wheat is not commonly fed to dairy cattle because of 
its price. Salvage wheat, frozen and low-quality wheat, can be fed 
when available. There are times, tho rare, when wheat is low enough 
in price that dairymen may include it in the grain mixture. Wheat 
is a heavy feed and should be mixed with other bulky concentrates. 
In feeding value ground wheat is equal to ground corn and is also 
equal to mixed barley and oats. Smutty wheat should not be fed to 
dairy cows. 
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Oats.—This grain is more valuable as a dairy-cow feed than its 
amount of digestible nutrients indicates. This has been demonstrated 
by many practical feeding tests. Some authorities rank it at 90 
percent the value of corn while Lindsey of the Massachusetts Experi-
ment Station found it equal to corn, if fed with bran and mixed hay. 
Oats are a bulky feed, higher in protein, but considerably lower in 
carbohydrates and fat than corn. In feeding oats, they should be 
ground or crushed. 

Barley.—In many sections of Colorado, barley is the home-grown 
carbonaceous concentrate. A better understanding of its feeding 
value and a more general use of this grain should prove valuable. 
The Danish dairymen consider a mixture of ground barley and ground 
oats one of the best mixtures for a dairy cow. Barley is equal to 
corn in feeding value, in spite of the fact that its chemical com-
position suggests a slightly lower value. Morrison, Humphrey and 
Hulce of the Wisconsin Experiment Station fed barley as high as 60 
percent of the grain mixture and the results obtained equalled those 
of corn. Barley should be rolled, ground or crushed. 

Rye.—The daily allowance of rye for each dairy cow should not 
exceed 2 to 3 pounds. Where fed in larger amounts it produces 
a hard and dry butter. Rye fed in limited amounts and properly 
mixed with concentrates has a feeding value approximately 95 per-
cent that of corn. Like wheat it should not be fed, if it contains 
any smut. 

Grain Sorghums.—The grain sorghums principally kafir corn, 
milo and feteria, are the carbonaceous grains of the non-irrigated 
sections of Colorado. They are extensively grown upon the eastern 
plains of Colorado. They are valuable grains for milk production 
and have a feeding value equal to 90 to 95 percent that of corn. Like 
corn they are low in protein and mineral matter and must be sup-
plemented with feeds which will furnish these two components of a 
satisfactory ration. As the roughages produced upon the non-irrigat-
ed lands are carbonaceous, protein concentrates such as wheat bran, 
cottonseed meal, or linseed oilmeal must be purchased to balance the 
rations. 

Dried Beet Pulp.—Dried beet pulp is an excellent carbonaceous 
concentrate and its value as a dairy feed is due to its bulk and laxa-
tive and cooling effect. Its feed value varies from 90 percent to equal 
that of corn, depending upon the feeds with which it is being fed. 
I f a dairyman is purchasing dried beet pulp as an additional source 
of food nutrients, the price paid should be equal to, or less than that 
paid for corn. I f a dairyman is doing Advanced Registry work or is 
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feeding a very heavy ration, dried beet pulp could be purchased at a 
price exceeding that of corn, because of its bulkiness, laxative and 
cooling effect. Dried beet pulp may be used as a source of succu-
lence where silage is not available. It is soaked with water from one 
feeding to the next. 

Dried Molasses Beet Pulp.—Dried molasses beet pulp is a bulky 
carbonaceous concentrate. In feeding tests it has been found prac-
tically equal to dried beet pulp. Both dried beet pulp and dried mo-
lasses beet pulp are low in protein, and should always be fed with 
protein-rich supplements. 

Beet Molasses.—Beet molasses in Colorado may be considered a 
cheap source of carbohydrates. When fed in limited quantities in 
well-balanced rations, its feeding value is equal to corn pound per 
pound. In feeding molasses not more than 2.5 to 3 pounds of beet 
molasses should be fed daily per 1000 pounds of liveweight. 

Black Strap Molasses.—Practical experience indicates that beet 
molasses is equal in feeding value to black strap molasses. If the 
latter is fed, it should be handled in the same manner as beet 
molasses, discussed above. 

Whey.—Whey is a by-product of the cheese industry and may 

Holstein b u l l c a l f of good type 


