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Experiments with Hand-fed Calves.

WITH the advent of creameries, skimming stations, and hand sepa- 
rators, the question of successful and economical raising of calves on 
skim-milk is one of growing importance and vital concern to every 
creamery patron and private dairyman. As land increases in  value, 
we can no longer afford to keep a cow the entire year for raising one 
calf to be used as a feeding steer. 

For the last four years the Kansas Experiment Station has almost 
continuously been conducting experiments in  rearing and feeding 
calves on skim-milk or substitutes for skim-milk. The material given 
in this bulletin is the result of our experience. 

CARE OF THE Cow BEFORE  CALVING. Strong, thrifty calves can- 
not be expected from cows that have received poor feed and poor care 
previous to calving time. The cow must be supplied with wholesome 
and nutritious feed, containing the elements that are necessary to the 
proper development of bone and muscle in  the fetus. It is better 
for the cow, and we believe better for her record in the production of
milk and butter-fat, if she can go dry for six or eight weeks previous 
to calving. If it is impossible to dry her up  without injuring the 
udder, continuous milking should be practiced.
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Where the cow has access to good pasture with plenty of spring- 
water she needs little or no attention until two or three days before 
calving. If she has secluded, shady and otherwise comfortable 
quarters separate from the other cattle, and is carefully watched by an 
attendant, she may need no other attention until after the calf is 
dropped. Sometimes luxuriant pastures will stimulate heavy milkers 
to produce too much milk prior to calving, in which case the supply 
of feed should be reduced, and in extreme cases the milk removed be- 
fore calving. 

When kept on dry feed care should be taken to provide plenty of 
succulence. Ensilage and roots serve an excellent purpose, the ob- 
ject being to keep the bowels loose. When alfalfa or clover hay is 
used for roughness very little grain is necessary. With less nitroge- 
nous rough feeds, a grain mixture of two-thirds bran and one-third oil. 
meal is excellent. Soy beans may be used as a substitute for oil-meal. 

CARE OF  Cow AND CALF AT CALVING. I n  cool or cold weather the 
cow should be placed in a box stall, well lighted, with plenty of ven. 
tilation. When the calf is dropped it is well to blanket the cow until 
she regains her normal condition. I n  the absence of anything better, 
gunny-sacks sewed together will do very well. Light, loosening feeds, 
water from which the chill has been taken off, should be given. Cold 
water is liable to cause contraction of the womb and retention of the 
afterbirth. If the latter is not discharged in from twenty-four to 
forty-eight hours it should be removed. If the udder is heated and 
caked i t  is advisable to milk the cow frequently, though not quite 
dry, and the udder should be steamed by rubbing with a flannel cloth 
dipped in as hot water as the hand will bear, after which the udder 
should be rubbed dry, and treated with camphor, olive oil, or cam- 
phorated vaseline. If there are any signs of constipation, it is well to 
administer from one and one-half to two pounds of Epsom salts dis- 
solved in water. All these points will aid materially in keeping the 
cow in a good, healthy condition, and consequently give the calf a 
good, healthy start. 

As soon as the calf is licked dry by its mother, it should have 
strength enough to rise and suck;  if i t  has not, i t  should be assisted. 
The calf may be taken away from its mother after its first meal, or, if
preferred, can be left with the cow until the milk is good. It is easier 
to teach the calf to drink if it is taken away early. Our experience is 
that if the calf is taken away at once, or when four or five days old, i t  
will make good gains the first week, but if left two or three weeks, 
the first seven days after weaning will be a losing period. If the
cow’s udder is caked i t  is desirable to leave the calf with her, as the
rubbing of the calf tends to alleviate the inflammation. 
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FEEDING MILK AND SKIM-MILK. 

BREAKING THE CALF TO DRINK. It is well to leave the calf by itself 
for at least twelve hours and, in case the calf has run with its mother 
for several days, possibly twenty-four hours. Attempts to feed the 
calf earlier than this usually do the calf no good and may injure the 
feeder’s temper. If the calf’s muzzle is held in  the milk and its 
mouth pried open once, so that it tastes the milk, our experience tells 
us that the calf can be taught to drink without the feeder being 
obliged to place his hand in the milk and allow the calf to suck his 
finger-an unpleasant experience in winter weather. 

This Station has had some experience with calf-feeders, which con-
sist of a rubber nipple and tube, the latter fastened at a convenient 
height for the calf to reach, and the tube placed in the milk-pail. 
The manufacturers of these feeders claim that a calf can be taught to 
feed itself easier, and that it does not gulp its milk down as when 
drinking out of a pail. Our experience indicates that the first point 
is not well taken; that it is as easy, if not easier, to teach the calf to 
drink without the feeder. With the feeder the calf loses the nipple, 
and is unable to find it without assistance from the attendant. As to 
rapid drinking the statement is all too true-so much so, that in cold 
weather the milk will become entirely too cold before the calf can 
consume it through the feeder. The feeder is difficult to keep clean, 
and a person will need a dozen in order to keep himself busy feeding 
calves. Four to five buckets will keep one man busy. We weighed 
our calves under experiment once every week, and found that there 
was no difference in  gains between those which consumed their milk 
slowly through the calf-feeder and those which consumed it rapidly 
from the pail. 

THE NECESSITY OF FEEDING SOME WHOLE MILK. The calf is 
unable to handle hay or grain until it is a week or ten days old. 
During this period it is not wise to try to feed skim-milk. At first 
the whole milk should be fed three times a day -four pounds in  the 
morning, two pounds at noon, and four pounds at night, at blood 
temperature. In about a week or ten days the calf can be fed twice 
daily. During this time the allowance of whole milk can be gradu- 
ally increased to about twelve pounds. The amount depends some- 
what on the individuality of the calf and its ability to handle increased 
quantities. 

CHANGING FROM WHOLE TO SKIM-MILK. The stomach of the 
young calf is very delicate, and all changes should be made gradu- 
ally. When about two weeks old, the calf, if a strong, vigorous one, 
can be gradually changed to skim milk. During the first day de- 
crease the amount of the whole milk one pound and add one pound 
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of skim-milk, and so on each day until the change is complete. Pre- 
vious to this the calf should have a little grain (corn or Kafir-corn 
meal, or a mixture of both) placed in its mouth immediately after 
drinking its milk. In  this way it gets a taste of the grain and will 
soon go to the feed-boxes and eat with a relish. 

After the change to skim-milk is completed the amount may be 
gradually increased as fast as the calf is able to consume it  without 
scouring. Care must be taken not to increase too rapidly, The calf 
is a greedy animal, and will appear more hungry after drinking its 
milk than before, and if given too much it will soon be on the sick- 
list. The milk fed should be weighed or measured at  each feeding. 
Our experience has been that a calf from three to five weeks of age 
can be fed from ten to twelve pounds daily; from seven to eight weeks 
old, fourteen to sixteen pounds, and when from three to five months 
of age can be fed eighteen to twenty pounds of milk. The milk 
should always be fed warm and sweet. Next to overfeeding, there is 
probably nothing which causes greater difficulty with hand-fed calves 
than feeding sweet milk one meal and sour milk the next. 

THE IMPORTANCE OF SKIM-MILK. Skim-milk has all the ingre- 
dients of whole milk except the fat, as is shown in tables I and II.

It will be seen in table II that the percentage of protein in skim- 
milk is greater than in whole milk, and as protein is what produces 
bone and muscle, the feeding value of skim-milk is apparent. The 
fat  taken from the skim-milk can be readily supplied in the fat and 
starch contained in grains. The fat in the milk would go to keep up
the animal heat and be deposited in the system. This makes the calf 
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receiving whole milk look plumper and slicker, but  no better de- 
veloped in  bone and muscle. Comparing the different experiments 
that we have conducted in feeding calves on skim-milk, table III has
been constructed. I n  figuring for this table, the calves have been 
charged with grain at fifty cents per hundredweight and hay at four 
dollars per ton. 

Table III makes a remarkable showing for skim-milk. With 
calves worth only $3 per hundredweight, skim-milk is worth nearly 
20 cents per hundredweight: with calves at $4 per hundredweight, 
it is worth 30 cents; and at $5 per hundredweight, over 40 cents.

On account of its superior feeding value, skim-milk should be handled 
and fed with considerable care. Where milk is delivered to a creamery 
or skimming station, i t  is a frequent practice to sterilize it by heating to 
a high temperature, which process destroys the germs. This is to be
highly commended, but some care must be exercised in handling this 
heated milk. Too frequently a can of skim milk is brought home and 
set in a tub  of cold water, with the expectation of cooling down suffi- 
ciently to keep from souring. The result is, that the heated milk 
heats u p  the water, and the water cools the milk, and both become in  
what is known as a lukewarm condition, which furnishes ideal con- 
ditions for the development of the souring germs. If hot milk is set 
in cold water, it should be running water; a t  least, the water should 
be changed and the milk stirred sufficiently to cool the latter. By far 
the best plan is to run the milk over the cooler and then set the cool 
milk in cold water to keep it cool. Skim-milk treated in this way has 
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been kept from Saturday noon until Monday morning in good condition 
during the hottest weather of July and August. 

CREAMERY VS. HAND-SEPARATOR SKIM-MILK. With the advent of 
the hand separator, the question is often asked as to the relative merits 
of skim-milk from the creamery and from the hand separator. A test
comparing the two was made at this Station with thirteen calves, re- 
sults of which are shown in table IV.  

I 

At first the calves showed a dislike to the odor of the sterilized 
skim-milk, but they soon became accustomed to it and drank it readily.
From the above table, it will be seen that there was practically no dif- 
ference between the two classes of skim-milk. It should be stated, 
however, that the creamery took pains to thoroughly sterilize the 
milk, and was careful not to receive sour milk that would give i t  a 
tendency to clabber. The hand-separator skim-milk was fed imme- 
diately after separation. Observations show that the calves receiving 
sterilized skim-milk were less subject to scours. 

EFFECT OF STERILIZING SKIM-MILK.  The amount of water added 
when heating skim-milk by steam is shown in table V. 

From the above table, i t  will be seen that in the process of sterili- 
zation with live steam there is from eleven to fourteen per cent. of 
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water added. The amount of water added is usually in proportion to 
the  degree of heat to which the milk is raised. It also varies with 
the weather, requiring more steam to heat the same amount of milk 
to a given point on a cold day than on a warm day. 

RESULTS WITH SKIM-MILK. The lots of calves fed on skim-milk 
in the different experiments are grouped in table VI. This table not 
only shows the possibilities in raising calves on skim-milk, but it also 
shows the variations in the results obtained. I t  will be noticed that 
with young calves it requires a very small amount of feed to produce 
a pound of gain. (See  fig. 1.)

THREE FORMS OF FEEDING MILK COMPARED. Twenty head of 
grade Short-horn and Hereford calves purchased by the Kansas Ex- 
periment Station in the spring of 1900 were divided into two lots as 
nearly equal as possible. One lot was fed on sterilized creamery 
skim-milk with a grain ration of equal parts of corn and Kafir-corn 
meal, with all the alfalfa hay they would eat. The second lot was fed 
the same as the first, except that fresh whole milk was substituted for 
skim-milk. To compare with these two lots, the Station secured the 
privilege of weighing twenty-two head of high-grade Hereford calves 
which were running with their dams in a pasture near by. A sum- 
mary of the results is shown in table VII .  

Figuring skim-milk at fifteen cents per 100 pounds and whole milk 
at creamery prices for butter-fat (which during the past year was 
21.08 cents at  the College creamery), grain at fifty cents per 100 
pounds, and hay at four dollars per ton, the cost of raising these calves 
is as follows, the value of the skim-milk in the whole milk consumed 
by the calves being left to balance the expense of hauling: 

. . . 

This experiment shows that the feed-cost of raising a good skim-
milk calf need not exceed $5.27, in contrast to $19.13 for whole milk 
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and $12 for one raised by the dam. (See figs. 2 and 4.) A skim-milk 
calf becomes accustomed to eating grain and roughness early i n  life, 
becomes gentle, and when transferred to the feed-lot is ready to make 
economical gains. At the close of this experiment, the calves running 
with the dams were purchased by the Experiment Station and placed 
in the feed-lots in comparison with those raised on skim-milk and
whole milk. The results in the feed-lots are shown in table IX. 

It will be seen that the skim-milk calves made the best gains. The  
feed records show that the skim-milk calves produced 100 pounds of 
gain for 439 pounds of grain, while the whole-milk calves required 
470 pounds of grain per 100 pounds of gain, and the calves running 
with the dams required 475 pounds of grain per 100 pounds of gain. 

U p  to weaning time the calves running with their dams looked 
slicker and fatter than those raised on either skim-milk or whole 
milk. The critical period with the calves running with the dams was 
at weaning time. This is shown in  table X.

. ... 

From this table it will be seen that the calves nursed by the cows 
lost 73 pounds the first week after weaning, while the skim-milk calves 
gained 220 pounds and the whole-milk calves 77 pounds. It took sev- 
eral weeks for the calves nursed by their dams to recover from the 
effects of weaning. 

The  dams nursing t h e  calves were valued at $40 per head; when 
weaned the calves brought from $18 to $20. The labor connected 
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with keeping the cows probably did not exceed from $1to $2 per animal.
The expense of keeping, including feed, pasture, e tc . ,  was valued by 
the owner at $12 per animal. When it is possible to raise a $20 calf 
from a $40 cow for from $12 to $14, a person ought to realize a hand- 
some interest on the money invested. It should be said, however, 
that the owner of the cows, in making his estimate, paid only $2.50 
per head for pasture for the entire season. It requires at least from 
two to three acres of pasture per cow. As land becomes more valu- 
able the cost of keeping the cow must increase. This comparison 
does not refer to pure-bred animals that are kept for breeding pur- 
poses, where a calf will bring $100 and upwards. I n  that case there 
is no question about its profitableness, no matter by what method it 
is fed. 

The  economy of feeding grain feed in place of butter-fat in the 
above experiments is shown as fol low : 

Skim-milk calves consumed 122 pounds grain per 100 pounds gain. 
Whole-milk calves consumed 58 pounds grain and 31.8 pounds of but- 
ter-fat per 100 pounds gain. The 58 pounds of grain plus 31.8 pounds 
of butter-fat is equivalent to 122 pounds of grain. Subtracting the 
58 pounds of grain from 122 pounds, we have 64 pounds of grain, 
equivalent to 31.8 pounds of butter-fat. At this rate, 100 pounds of 
grain is equivalent to 48 pounds of butter-fat. Figuring butter-fat at 
15 cents per pound, the 100 pounds of grain will save $7.20. At 20
cents per pound, i t  will save $9.60 worth of butter-fat. 

AN EXPERIMENT WITH RENNET.  This experiment was planned to 
see if the addition of rennet to skim-milk would make any difference 
in the ability of the calf to utilize it, Rennet extract, such as is used 
in cheese-making, was added to the skim-milk a t  the rate of one 
cubic centimeter per calf per feed. The rennet was added to the milk 
just prior to feeding, but  sometimes before the milk was entirely 
drunk the rennet would coagulate the milk, and the calf would finish 
his meal by eating the clabbered milk. I n  this test both hand-sepa- 
rator and sterilized skim-milk were used, in order to see the action of 
the rennet on each. With  the sterilized skim-milk the rennet had no
appreciable effect, while with the hand-separator milk i t  produced a 
thick clabber in a few minutes. The  results are shown in table XI.

This table shows that there is practically no advantage in  adding 
rennet to the milk. 

Summarizing the results obtained in feeding milk, it will be seen 
that the best method is to feed sweet milk, either from the hand sep- 
arator or sterilized from the creamery; that there is considerably 
more profit realized per animal where skim-milk is fed in place of 
whole milk, or in place of allowing the calves to run with the cows,
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providing, however, that the latter produce a large enough quantity 
to pay a man to milk them. 

In the vicinity of creameries, buttermilk can sometimes be had at 
very reasonable figures, and in order to test both t he  value of buttermilk 
and also the feasibility of feeding sour milk to young calves, an ex- 
periment was inaugurated, January 21,1903, in which one lot of calves 
was fed on buttermilk in comparison with another lot fed skim-milk, 
the grain and roughness being the same in both cases. These results 
are summarized in table XII.
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From the figures presented, the buttermilk lot did not make quite 
as rapid gains as the skim-milk lot. Nevertheless the experiment 
shows beyond a doubt that calves can be successfully raised on but- 
termilk. I n  this experiment the buttermilk calves had less trouble 
from scours than the skim-milk calves. 

FEEDING WHEY. 

While there are comparatively few cheese factories in the state, 
they are numerous enough to make the question of how to utilize 
whey an important one. Whey, unlike skim-milk, has the casein as 
well as the butter-fat removed. Our experience consists of two trials;
the first one began January 31,1900, and extended to March 21 of the 
same year. 

On account of the low nutrient quality of whey, an effort was made
to increase the nutrients of the calf ration by feeding plenty of alfalfa, 
Kafir-corn meal, oats, and soy beans. This ration figured out very 
nicely as far as composition was concerned, but when we came to feed 
i t  we found that we had two feeds, namely, alfalfa and soy beans, that 
were very loosening, and the combination of the two with whey was 
too much for the calves; we found later that it is impossible to feed 
soy beans in large quantities, as they invariably cause scours. After 
the above experience the grain ration was changed to Kafir-corn alone. 
The results of this experiment are recorded in table XIII.

It will be noticed that the whey calves gained very poorly, and re- 
sults obtained from feed consumed was very unsatisfactory. 

In the second trial our experience was of much value to us. In
place of alfalfa hay we used prairie hay, and for a grain ration we
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used a mixture of Kafir-corn meal and sifted oats. The  calves were 
from three to five weeks old when placed on the experiment. It took 
two weeks more to change the skim-milk to whey, as the substitution 
had to be made very gradually, The calves were started on a full feed 
of whey February 5,1901;  they were continued on whey until March 
20, a period of six weeks. The whey was fed at a temperature of 90
to 100 degrees; the amount fed to each calf was from ten to fourteen 
pounds per day, divided into two feeds. The  calves seemed to relish 
their grain ration, and it seemed to have the desired effect on the 
bowels, and, as a result, very little trouble was experienced from scour- 
ing. As soon as one was noticed getting off its feed its supply was cut 
down and its tendency to scour checked. Prairie hay was given to 
them all the time. 

At the end of six weeks the calves fed whey were strong and healthy, 
had splendid appetites, and looked as well as the average skim-milk 
calf that is raised on the farm. Although not fat, they were in a thrifty, 
healthy condition. 

Our experience given in connection with the experiences of men in 
cheese districts indicates that if we will take the pains of compounding 
other foods to be used in connection with whey, and carefully watch 
the calves, it is possible to raise very fair animals with whey as a sub- 
stitute for milk. 

FEEDING HAY TEA.

To further solve some of the calf problems in the cheese districts 
and in  localities where milk is used for human consumption, an ex- 
periment was inaugurated to feed calves hay tea. Two kinds of hay 
were used. First, mixed hay, which consisted largely of orchard-grass, 
English blue-grass, and a little Red clover; second, alfalfa hay. 

In test 1, the grain ration was first figured out for ground Kafir- 
oorn one part, oil-meal one part, middlings one part, and soy-bean 
meal one part, The above ration was soon found to be too loosening, 
and the grain was changed to equal parts of ground Kafir-corn and 
middlings. Three-fourths of a pound of oil-meal was made into a 
jelly and fed to the hay-tea lot daily. As the calves were still snb- 
ject to scours, the middlings were scalded and fed in with the hay tea. 
It was found that a few of the calves would not drink the tea unless 
there was some skim-milk added to it.  (See  figs. 5 and 6.) 

In making the tea a large skim-milk vat was used, and under this 
was constructed a fireplace. The hay was placed in the bottom of
this tank and sufficient water added to completely cover it, and. after 
being allowed to soak for a short time the fire was started, the tank 
covered, and the hay kept in boiling water from one to two hours, 
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after which the hay was placed on a draining board and the tea 
allowed to drain back into the tank. After all the hay was taken out 
of the tank the tea was concentrated by further boiling. We found 
that it required twelve and one-half pounds of hay to produce 100
pounds of tea. The cost of producing 100 pounds of tea was as fol- 
lows : 

I n  this cost both the coal and the hay were figured at four dollars 
per ton. The coal consumed per 100 pounds of tea was 19.1 pounds. 
We found the tea could be kept about forty-eight hours, and in cool 
weather this time could be increased twelve or twenty-four hours. 
The result of the gains and the feed consumed are shown in table 

v. 

It will be noticed that these calves gained very poorly, and those 
on alfalfa-hay tea made poorer gains than those on mixed hay. The 
alfalfa seemed to be so loosening that it  was almost impossible to 
keep the calves from scouring. The cost per 100 pounds of gain in 
the hay-tea lots is as follows:

Mixed-hay-tea lot:
Cost of hay tea at $0.108 per cwt. . . . . . . . . . . . . . . . . . . . . . . . . . .  $1.85 
Cost of grain at 50 cents per cwt. . . . . . . . . . . . . . . . . . . . . . . . . . . .   1.48 
Cost of roughness at $4 per ton. . . . . . . . . . . . . . . . . . . . . . . . . . . . .    .30 

Total cost per 100 pounds gain. . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.63 
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FEEDING GRAIN. 

WHEN TO FEED. Calves will begin to eat grain when from seven 
to ten days old. The best way to start them is to put a little grain in 
their mouths immediately after feeding their milk, and in  this may 
their attention is called to the grain instead of sucking each others 
ears and mouths. This taste will soon lead them to the feed-boxes, 

MIXING GRAIN WITH MILK. It is not advisable to mix corn, 
Kafir-corn or any other starchy feed with milk. While the starch in  
grain takes the place of fat in milk, its form must be changed to 
sugar before it is digestible. This change is effected by the alkaline 
fluids and chiefly by the saliva of the mouth. If the grain is gulped 
down with the milk, there is no time for the saliva to act, and as the 
gastric juice of the stomach is acid instead of alkaline, the starch is 
not acted upon until it reaches the intestines. The intestines of the 
calf are comparatively short, and complete digestion cannot take 
place. In this respect the calf differs from the hog, which has a com- 
paratively small stomach and long intestines. The hog may gobble 
down his starchy food without waiting for it to be acted upon by the 
saliva i n  t h e  mouth, and it will be digested in  the intestines. 

IN WHAT FORM SHOULD CORN BE FED TO CALVES? This experi- 
ment consists of a comparison of shelled corn with corn chop as grain 
for young calves. The experiment began by taking twenty head of 

where they will eat greedily. 
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grade Short-horn and Hereford calves, and dividing them into two lots 
as nearly equal as possible. Both lots were treated alike, except in  
the form of the grain fed. The results are brought out in table XV. 

From that table we see that the calves fed shelled corn made 
the best gains. We found that the calves would begin eating shelled 
corn when from two to three weeks old, they relished it, and were less 
subject to scours than those fed corn chop. This experiment shows 
that it is possible to raise good, thrifty calves that will gain one and 
three-fourths pounds per day on feeds produced entirely on the farm 
and in a form that needs no extra preparation, outside of harvesting, 
except shelling. 

IN WHAT FORM SHOULD KAFIR-CORN BE FED TO CALVES? After 
the excellent results secured with shelled corn, it was thought advis- 
able to see what results would be obtained by feeding whole Kafir- 
corn. I n  a similar manner, twenty head of young grade calves were 
divided into two lots of ten each, with results as given in table X V I ;  
the feed differing only in  the form in which the Kafir-corn was fed.

The table shows that the best results were obtained from the use of 
the ground feed. Kafir-corn seems to be too hard for the young calves 
to masticate and digest, and it was noticed that considerable grain 
was passed through whole. However, the experiment demonstrates 
that very fair calves can be raised on skim-milk and whole Kafir-corn 
with such roughness as may be available on the farm. 

Taking the two experiments together, we find that shelled corn and 
ground Kafir-corn are the forms in which these grains should be 
given to calves. I n  nearly all feeding experiments, it is found that a
mixture of corn and ground Kafir-corn gives better results than either 
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one alone. The practice of feeding the two has been in  vogue at this 
Station and has proven very satisfactory, as indicated in table 
where the results with the different skim-milk lots are compared. 

LIMITING THE GRAIN RATION. In the various experiments with 
skim-milk it was noticed that the calves ate considerable grain, and 
the question arose as to whether they did not eat more than was 
really utilized at a profit. I n  order to test this matter, two lots of
calves, divided in  the same manner as in the previous experiments, 
were placed in the feed-lots, one lot getting all the grain that it would 
eat up clean, and the other lot receiving only three-fourths as much as
the first lot. The results of this test are given in  table XVII .  

the best gains, but the amount of grain consumed per 100 pounds of 
gain is greater than the lot getting only three-fourths of the full grain
ration. Where grain is high and there is no particular object in 
forcing the calves to the greatest possible limit, the grain ration may 
be reduced with profit, 

VARIETY IN THE GRAIN RATION. Since a mixture of any two grains 
give better results than any one alone, the question arises as to whether 
a still greater variety would not be a benefit. In the same manner of
the above experiments, two lots of calves of ten each were put in the 
feed-lot January 21,1903. The grain ration of one consisted of shelled 
corn and ground Kafir-corn, equal parts; the other lot received a va-
riety of grains, mixed in the following proportions: Shelled corn, 10 
pounds; ground Kafir-corn, 10 pounds; whole oats, 6 pounds; bran,
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As far as this experiment goes, there seems to be no gain in fur- 
nishing calves a large variety in the grain ration, 

ADDING FLAXSEED MEAL OR BLACHFORD’S MEAL TO THE CALF 

RATION.  Several authorities on calf rearing advised the addition of 
flaxseed meal to the ration, in order that the fat i n  this meal may be 
utilized to take the place of the fat extracted from the milk in the proc- 
ess of separation. Blachford’s calf meal has also been recommended 
for this purpose. The flaxseed meal was made into a jelly, and the 
quantity fed was increased gradually from a tablespoonful to one-half 
pound daily per head. Blachford’s meal was made into a gruel and 
fed in about twice the quantities that flaxseed meal was. All the 
calves mere given what Kafir-corn meal, hay and green alfalfa they 
would eat. The calves receiving the flaxseed meal did not do as well 
as those without it. Those getting Blachford‘s meal gained a little 
better than the others, but as the meal costs in the neighborhood of 
$70 per ton and flaxseed meal in the neighborhood of $125 per ton, it
certainly will not pay the farmer to use these high-priced substitutes 
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for butter-fat unless he can make better gains than were made in our 
experiment. 

EFFECT OF FEEDING BLACHFORD’S SUGAR AND FLAXSEED AND DRIED 

BLOOD AS A PART OF THE GRAIN RATION. Thirty calves, divided in 
three lots of ten each, were used in this experiment. The results are 
recorded in table XIX.

Although dried blood serves an excellent purpose as a tonic, it did 
not prove, in this experiment at least, of any particular value as a 
feed. The calves did not like the taste of dried blood when used in 
large quantities, and when too much was mixed with the grain they 
refused to eat the mixture. 

The calves did well on Blachford’s sugar and flaxseed, but no bet- 
ter than the check lot receiving shelled corn and ground Kafir-corn. 
Both lots gained the same, but the check lot made their gains on less 
feed. This experiment, like the preceding one, emphasizes the fact 
that it is not necessary to go off the farm to find suitable feed for 
calves. There is no doubt but that excellent gains can be made from 
the use of feeds grown on the farm. It should be the aim of every 
farmer to supply his needs and buy just as little high-priced concen- 
trates as possible. 

VARYING THE RATION FOR DAIRY CALVES. When calves are fed 
for future usefulness in  the dairy, care should be taken not to get 
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them too fat. I n  the early part of the feeding period, when the 
calves are receiving a large amount of skim-milk and comparatively 
little grain, there is not much danger of getting them too fat, but  as 
the grain ration increases i t  may be necessary to feed more nitrogenous 
grain. This can be done by changing a part of the corn or Kafir-corn 
for oats, bran or oil-meal whenever the calves appear too fleshy. 

FEEDING ROUGHAGE. 

Calves will begin to eat hay about the same time they will begin 
to eat grain, namely, when from ten days to two weeks old. They 
will not eat very much at first, but what they do have should be bright 
and clean. Tame hay from mixed grasses is probably the best for 
young calves. Bright prairie-grass is a close second. Clover and 
alfalfa can be gradually added to the roughage ration after the calves 
are several weeks old. W e  have tried alfalfa alone for young calves 
and find that i t  is too loosening. It proves a splendid feed, however, 
as the calves grow older, and should be introduced as soon as the 
calves can properly handle it. Avoid feeding in large quantities at 
any one time, but give them what they will eat up  clean at each feed.

Difficulty is sometimes experienced in putting calves on pasture.
On May 8, 1901, this Station put twenty head of calves on pasture, 
making the change gradually. We allowed them on pasture only a
short time the first day, and increasing the period each time until they 
become accustomed to it.    For the two weeks after we started to turn 
on pasture the calves gained only 0.89 of a pound daily per head, al- 
though weather conditions were ideal. For several weeks before turn- 
ing on pasture the calves had gained 1.2 pounds per day, under adverse 
weather conditions. As previously stated, sudden changes of food are 
usually injurious, and changing to pasture is at  best a sudden one. 
We partially overcame this difficulty with another lot by adding a 
little green feed to their hay before turning out the first day. This 
was continued, increasing a forkful each day until they were getting 
about all they would eat; after that we turned on pasture without 
any apparent trouble. 

WATER AND SALT.

Calves enjoy clean, fresh water. A test was made by weighing the 
water given to thirteen calves that ranged from two to three months of 
age. It was found that 868 pounds of water were consumed in seven 
days, or nearly ten pounds per day per head. It was also noticed that 
the calves drank several times a day, sipping a little at a t ime; even 
after their ration of milk they would take a swallow of water. An 
automatic waterer situated a little above the surface of the ground is 
the best arrangement for supplying this want. 
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Calves seem to demand salt as well as older stock, and this should 
be kept before them at all times. 

CALF TIES. 

Where there are only a few calves to be fed, fairly good ties can be 
had by the use of short ropes with snaps, to be fastened to ropes 
around the calves’ necks, supplied with rings.   When this method is 
employed the calves should be hitched far enough apart to prevent 
their reaching each other after drinking their milk. 

By far the best method of fastening calves is by means of stan- 
chions. Here the calf finds his place and waits his turn. The feeder 
can set a bucket of milk down to the calf and then feed others, with- 
out fear of the calf tipping the bucket over. Where the stanchions 
are properly constructed, the calves cannot reach each other, and they 
can be left in the stanchions until their mouths are dry. 

We find that calves will commence eating grain sooner when 
fastened in stanchions than when tied with ropes. The College has 
recently erected some new calf-sheds, in which are placed what we con- 
sider up-to-date calf stanchions. (See  figs. 7 and 8.) 

Our shed is sixteen feet wide, and closed at both ends and on the 
north side. The south side has movable panels, which enable us to 
close the shed in  winter and to have it open in summer. There is an 
alleyway five feet wide in front of the stanchions, to enable the feeder 
to go in with a cart and have plenty of room to move around. The 
lumber required for ten stanchions is as follows:

The six-inch upright in the picture is replaced in the above calcu- 
lation by a four-inch piece, which will answer just as well. 

The stanchions are two feet wide between the partitions and three 
and one-half feet high. The board along the front of the feed-boxes 
is hinged, so it may be turned down and the boxes thoroughly cleaned 
out. At the end of the stanchion is a rack for hay, as shown in figure 
8. With these stanchions a feeder can keep four pails going and 
can feed a bunch of calves in a very short time. One of the feeders 
at this Station timed himself with twenty calves, and found that he 
could weigh the milk for the calves in ten minutes, thus making one- 
half minute for each calf. 
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SCOURS OR DIARRHEA. 

Undoubtedly the greatest difficulty that the calf-feeder has to con- 
tend with is scours. Here, as elsewhere, “ a n  ounce of prevention is 
worth a pound of cure.’’ The principal causes of this difficulty are 
overfeeding, sour milk, feeding cold milk, feeding grain with the 
milk, using dirty milk-pails, very cold water, too much water after 
periods of thirst, and irregularity in feeding. The careful feeder will 
watch very carefully the effect of his feed upon his calves, and as soon 
as there are any signs of scours the milk should be reduced one-half 
or more and gradually increased again as the calf is able to stand it. 

The Kansas Station has been very successful in using dried blood 
as a tonic for weak or scouring calves. A mild case of scours can 
usually be cured in from one to two days by reducing the milk and 
adding a teaspoonful of dried blood while the calf is  drinking. 

I n  a test that was made with five calves that were scouring at the 
same time, two were fed dried blood after reducing the regular feed 
of milk; the others were fed dried blood without changing the feed of 
milk. I n  the former case the calves recovered after two feeds and the 
latter after three feeds. 

For weakly or sickly calves, the following experiments may be of
value to the reader: 

In the spring of 1899, the Station had a calf that did very poorly;
in  seventy-nine days it gained only four pounds. After trying sev- 
eral other remedies, dried blood was used with success; the calf be- 
gan to gain, and by the time it was a year old weighed 578 pounds. 

I n  October, 1900, a heifer belonging to the College dropped her 
first calf; the calf was small and sickly, and for the first few weeks 
did very poorly, as will be seen by the statement that on December 1
it weighed two pounds less than i t  did November 1, and for a few 
weeks its life was in a very critical condition. As soon as it was in- 
duced to eat a little dried blood i t  made very fair gains, 

I n  feeding dried blood a teaspoonful at a feed is a great plenty. 
This should be continued until the scours disappear, or, in the case 
of a weak calf, the allowance may be increased to a tablespoonful per 
feed. The blood should be thoroughly mixed with the milk, to pre-
vent its settling to the bottom of the pail. 

The packing companies are now making soluble blood-meal that is 
claimed to dissolve in milk much more readily than the regular dried 
blood. No dried blood should be used that has not been thoroughly 
sterilized; otherwise it would be comparatively easy to carry disease 
into the herd. 

I n  severe cases of scours, the addition of one or two eggs with the 
dried blood has been found to be very effective. 
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Another remedy that has been found to be successful is to give 
from one to two ounces of castor-oil i n  the morning, and follow in  
about twelve hours with fifteen to twenty drops of laudanum and a 
teaspoonful of dried blood. If the case is a persistent one, one or
two raw eggs may be added, as mentioned above, which mill  help to 
keep the calf from suffering from hunger, as, under such conditions, 
it is useless-yes, worse than useless- to give i t  much milk. 

DEHORNING CALVES. 

It is much easier, to say nothing of being more humane, to dehorn 
calves when they are young, preferably when from three to four days 
old. Clip the hair away from the button; take a stick of caustic pot- 
ash, wrapped in some material to protect the fingers, moisten one 
end with water, and rub  gently over the button until the skin be- 
comes slightly raw and smarts a little. I n  a few days a scab will 
form, which will soon disappear, and, if the work is properly done, 
will leave the calf without horns. One application is usually enough, 
but  i n  case the horns start again the application can be repeated. 
Care should be taken that none of the caustic potash runs down over 
the hair, to injure the eyes and skin.

In case the horns break through the skin before the caustic is ap- 
plied, it will probably be necessary to use a knife to cut off the but- 
ton, after which a little caustic potash can be rubbed over the exposed 
surface. 

There are a number of chemical preparations which give good re- 
sults, but  a  man cannot afford to pay very much for them, as caustic 
potash is comparatively cheap and effective. 
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WEIGHT OF A SKIM-MILK CALF.

The question is often asked as to how large a skim-milk calf should 
be and what weight i t  should attain at different ages. I n  order to 
give a satisfactory answer to this question, we have averaged up the 
weights of a large number of skim-milk calves that we have raised at  
this Station. Table XX gives both the range of variation and the 
average weights that have been obtained at the ages mentioned. 

COST OF RAISING A SKIM-MILK CALF. In order to determine what 
is the cost of raising a skim-milk calf, the different experiments have 
been combined in the following table; charging fifteen cents per 100 
for skim-milk, fifty cents per 100 for grain, $4 per ton for roughness 
and ten cents per hour for labor:

PROFITS REALIZED BY MILKING THE CORNS. From table XX, we 
see that at  six months of age the average calf weighs 349 pounds, 
From table V I  we see that the average skim-milk calf consumes 858.2 
pounds of skim-milk, 124.1 pounds of grain and 387.2 pounds of hay
to produce 100 pounds of gain. The feed cost of this 100 pounds of 
gain is $2.68, the labor 91 cents, making a total of $3.59. This 858.2 
pounds of skim-milk represents 953.5 pounds of whole milk, which, 
with an average test of 4.08 per cent., makes a butter-fat yield of 38.9 
pounds. The average price of butter-fat at the College creamery 
during the past year was 21.08 cents per pound. This makes a total 
value of $8.20. Deduct from this the cost of raising a skim-milk calf, 
$3.59, and we have left $4.61 to pay for the expenses of milking and 
hauling 953 pounds of milk to the creamery. (See  figs. 9 and 10.) 

These figures do not tell the whole story as to the profit. Cows that 
are milked produce larger yields than when suckling a calf. For in-
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stance, the College herd has averaged 6273.6 pounds of milk per cow 
during the year 1902. The amount of skim-milk consumed by the 
skim-milk calf represents 1978 pounds of whole milk. Subtract this 
from the average product of the average cow in the College herd, and 
we have 4295.6 pounds to be credited to raising calves on skim-milk. 
According to the average test of the herd, this milk would contain 
175.26 pounds of butter-fat, which, at 21.08 cents per pound, would 
amount to $36.95. This 4295.6 pounds of extra whole milk produced 
by the cow that is milked would yield 3866.1 pounds of skim-milk, 
which, at 15 cents per 100, would be worth $5.80, or a total of $42.75 
additional income per cow. Add to this the $17.01, the income from 
the butter-fat secured from the milk furnishing the skim-milk for the 
calf, and we have a total of $59.76. Deduct from this the cost of rais- 
ing a calf, $7.43, and we have left $52.33 to pay for the expenses of 
milking and the hauling of 6273.6 pounds of milk to the creamery. 

According to statements received from successful Kansas dairymen, 
it takes 13 minutes to milk a cow. Assuming that an average cow 
will milk 300 days, we have a total of 65 hours to be charged to 
each cow; at 12½ cents per hour, this costs $8.12. I t  will probably 
cost 12½ cents per 100 pounds to haul the milk, making an expense of 
$7.84 per cow, making the total expense for milking and hauling $15.96, 
Subtract this from $52.33, and we have left $36.37 per head to pay
interest on the money invested in a common cow, besides paying for 
the labor of the men and boys on the farm. (See  figs, 11 and 12.) 

The  figures just given represent averages. No enterprising dairy- 
man will be satisfied with averages. W e  found that twenty-five per 
cent. of the common cows purchased by the Agricultural College were 
unprofitable and such as every up-to-date dairyman would remove 
from his herd as soon as discovered. Making the above calculations 
on a basis of the profitable cows would show still greater profits. 

WHEN WILL IT PAY TO MILK A Cow AND RAISE THE CALF ON 

SKIM-MILK? The experience in raising calves outlined above indi- 
cates clearly that unless the cow gives considerably more milk than is 
needed for the calf i t  will not pay to milk her. It costs about $8 to 
pay for milking and about $7.50 to raise the calf on skim-milk. To 
be a profitable milker a cow must produce at least $15.50 worth of
butter-fat, leaving the skim-milk to pay for hauling, With a four-
percent  test and 15-cent butter fat, this would mean at least 2583 
pounds of milk per annum; with 18 cents for butter-fat, 2152 pounds 
of milk per annum; with 20 cents for butter-fat, 1937 pounds of milk 
per annum. If the calf was raised on whole milk the amount re- 
quired to be produced would be entirely different. Nobody can
afford to feed whole milk by hand to a calf. 
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These figures do not mean that a cow giving the above amount of 
milk is really profitable, for usually a dairy cow will consume more 
grain than one nursing a calf, but it indicates what a man must ex- 
pect to get from his animals before he can bear the expense of milk- 
ing and raising the calf on skim-milk. 

RELIEVING CALVES FROM FLIES. During the hot summer months 
flies are a constant torment to young calves. The entomological de- 
partment of the Kansas State Agricultural College has been experi- 
menting and compounding various substances, in order to produce an 
effective and economical mixture which, when applied to the surface 
of an animal, would ward off the flies. As a result of these experi- 
ments, it has succeeded in  producing the following formula, which 
seems to answer the purpose reasonably well: Resin, one and one- 
half pounds;  laundry soap, two cakes;  fish-oil, one-half pint;   enough 
water to make three gallons. Dissolve the resin in a solution of soap 
and water by heating; add the fish-oil and the rest of the water. 
Apply with a brush. If to be used as a spray, add one-half pint of 
kerosene. This mixture will cost from seven to eight cents per gallon, 
and may be used on either calves or cows. One-half pint of this 
mixture is considered enough for one application for a cow; a calf, 
of course, would require considerably less. It will be more economical 
to apply this only to the parts of the animal not reached by the tail. 
At  first i t  will perhaps be necessary to give two or three applications 
per week, until the outer ends of the hair become coated with resin; 
after that, retouch those parts where the resin is rubbed off. 

TREATMENT OF DAIRY CALVES AFTER WEANING. Skim-milk can 
be fed profitably five or six months, and, where milk is available and 
is not needed for other purposes, even longer. The weaning may be 
done either gradually or at once. Tests made at this Station  show 
that there is practically no difference in either case, as will be seen 
from table XXII.

The calves weaned gradually made more fuss than those weaned 
abruptly. I n  these cases the allowance of grain was continued when 
the skim-milk was taken away. 
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If pastures with plenty of feed, shade and water are available, young 
dairy stock could ask for no better quarters. If pastures become dry 
and scanty, it would be well to give them what they will eat of alfalfa, 
Red clover, or oow-pea hay. These nitrogenous feeds can be supple- 
mented by sorghum, corn-stover, Kafir-corn stover, millet, orchard- 
grass, or millet hay, but there should always be plenty of leguminous 
crops, so as to furnish plenty of protein to develop bone and muscle. 
Where plenty of protein is furnished in the roughness, heifers in- 
tended for the dairy need little or no grain. In fact, i t  is advisable to 
give them bulky foods, so as to develop large paunches. If  the calves 
are weaned in  winter they should be fed plenty of nitrogenous feed. 
A t  this Station we wintered a grade herd of Guernsey heifers in ex- 
cellent shape on alfalfa and sorghum without any grain. (See figs. 
13 and 14.) 

It is desirable to develop as much hardiness i n  dairy cattle as pos- 
sible, and for this reason it is not best to house young dairy stock 
or even dry cows too warmly. Under Kansas conditions, a reasonably 
tight shed open to the south, with the floor well bedded, furnishes am- 
ple protection. 

As there is considerable loss every year over the state from black- 
leg, it would be well to have the older calves inoculated to prevent this 
disease. At present this Station is furnishing inoculating material 
at cost. A man is running considerable risk in allowing his heifers 
to go uninoculated. 

The  breeding of dairy stock hardly gets within the scope of this 
bulletin, but as there are some breeders that are in the habit of breed- 
ing too young, even while the animals may still be called calves, a 
word of caution may not be out of place. Under Kansas conditions, 
with our liberal supply of cheap and nitrogenous feeds, i t  should be 
the aim to develop good size in our dairy cows; for, other things be- 
ing  equal, the larger the cow the more feed she can handle and turn 
into milk and butter-fat. It is never desirable to breed a heifer to 
calve before she is two years old, and she had better be over this 
age rather than under. If the heifer is a spring calf, i t  would be bet- 
ter to breed her to calve the fall following her second birthday, as 
fall calves are usually more profitable, both from the standpoint of 
the cow and the calf, Much depends upon getting the dairy heifers 
in the habit of calving at the time of year when they will bring the 
most profit. 

SUMMARY. The results detailed in this bulletin ought to be a con- 
clusive argument as to the great feeding value of skim-milk; they 
also indicate the possibility and even the advisability of growing the 
feeds that are needed upon the farm, thus saving the money that 

IET n/a




190 Animal-husbandry Department. [Bulletin 126

would otherwise be invested in high-priced feed stuffs. They indi- 
cate how it is possible to realize more income from the cow and con- 
sequently greater income per acre of land-an important feature as the 
value of land increases. The results likewise indicate the extrava- 
gance of letting a calf nurse a good cow. It will not only eat its head 
off by the butter-fat it consumes, but it may materially lessen the 
production of the cow.

Kansas is blessed with ideal feeds for dairy cows, and, as her dairy- 
men select and milk better cows, the greater reason there will be for 
raising the calves on skim-milk and the greater will be the income 
from our Kansas farms.
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Fig. 13. A half Guernsey skim-milk steer aa a yearling. 

Fig. 14. A half-Guernsey skim-milk heifer as a yearling. - 
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