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Experiments with Dairy Cows.

OF the agricultural industries contributing to Kansas success, 
dairying is playing a very important part, and is destined to become 
still more important as land becomes more valuable and as population 
increases. This is especially true in the central and western parts of
the state, where the income from crops is more or less uncertain. 

At times the dairy industry of the state has received a setback, 
because of too much enthusiasm from the possibilities of getting rich 
quickly. New creameries and skimming stations have been started, 
and every one who had a cow, no matter what her capacity, was in- 
duced to milk her and send the milk to the skimming station. For
a time the creamery or station would appear prosperous;  but on account 
of milking cows that were not profitable, it was not long until the in- 
terest began to fail, and the farmers would say that it did not pay to 
milk cows. Doubtless it  did not pay to milk the class of cows that 
some farmers owned, and on account of these experiences with un- 
profitable cows it  has been very difficult to get these men to engage 
in dairying with profitable cows. 
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For continued success of the dairy industry it is not wise to laud 
its possibilities to the skies, but more effort should be spent in dem- 
onstrating what kind of cows it will pay to milk, Work of this kind 
will result in much more permanent good than injudicious exhorta- 
tion to go into the business regardless of the class of cows milked. 
There are just as many business principles involved in successful dai- 
rying as there are in  successful merchandising, and the dairy indus- 
try, in order to obtain permanent success, must be based upon certain 
underlying business principles. 

The Kansas Experiment Station has been working with common 
grade and pure-bred cows, with a view of trying to solve some of the 
principal problems that assail our Kansas dairymen, and in this bulle- 
tin are detailed our experiences, together with comparisons that are 
drawn from outside sources. 

WHAT THE AVERAGE KANSAS COW IS DOING.

From the statistics gathered by the Kansas State Board of Agri- 
culture, we have sized up the average Kansas cow as to what she is 
doing in butter-production and in cash income. I n  constructing the 
following table, the value of the butter produced was divided by the 
number of pounds produced, which gave the average price per pound. 
Assuming that the milk used in cheese-making and what was sold was 
on the same basis, we divided the total value of these products by the 
average price per pound, which gives the total pounds of butter pro- 
duced; dividing this by the number of milch cows in the state, we have 
the number of pounds of butter produced by each cow. By adding 
the total values together and dividing by the number of cows, we have 
the cash income per cow. 

I n  figuring table I, the average seemed to be SO very low that the 
figures were checked over several times. Of course, it is possible 
that the assessors do not get account of all the cows and perhaps do 
not get account of the full production of all the cows;  but even allowing 
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a good margin for any discrepancy of this kind, the average produc- 
tion of the Kansas cow is shamefully low. Even at the high average, 
twenty cents per pound for butter, the average Kansas cow is hardly 
producing enough to pay for the expense of milking, to say nothing 
of the cost of feed, interest on the money invested, etc. The cash in- 
come is also remarkably low; and unless a man can realize more than 
is shown in these figures he cannot expect to make a profit out of 
dairying.

CREAMERY PATRON'S INVESTIGATIONS.

In order to inquire more fully into the results that are being ob- 
tained from Kansas dairy cows, the Kansas Experiment Station in- 
augurated an investigation during the summer of 1898. The Meriden 
Creamery Company kindly lent every assistance possible to carry out 
this investigation and in getting data throughout Jefferson county. An
attempt was made to secure this information through the medium of 
letters containing an outline of the information wanted. Of the 300
letters sent to patrons, only eight replies were received. It  became 

~ evident that in order to get this information personal interviews must
be made with the individual patrons. Not all of these seen were able 
to give any idea as to the results they had obtained with their cows. 
One man said if he could answer the list of questions sent him that 
he would run for Congress. Through the kindness of the creamery 
management, who furnished a man and rig to drive to the patrons
homes, we were able to collect records and notes from eighty-two dif- 
ferent patrons. Tables II and III give a summary of the results ob- 
tained. 
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YIELD OF MILK. I n  the yield of milk, the herds varied all the 
way from 1117 pounds to 6371 pounds, a difference of 5254 pounds of 
milk, or 470 per cent. Examining the two tables, i t  will be noticed that 
the average yield per cow of the best five herds was 5476 pounds, and 
of the poorest five herds 1644, a difference of 3832 pounds per cow,
or 233 per cent. 

YIELD OF BUTTER-FAT. It is interesting to see that there is a
very great variation. The annual average of eighty-two patrons is 
104.5 pounds of butter-fat. Figuring this butter-fat to butter (which 
is 85 per cent. butter-fat) we have the average yield of butter per 
cow as 123 pounds. This is nearly, though not quite, twice as much 
as given in  table II.   It should be borne in  mind, however, that at  
the time of this investigation Jefferson county was one of the very 
best dairy districts in the state. Comparing the butter-fat yield in 
the two tables, we see that the last yield is from a herd of twenty- 
seven cows, which made an average of 48.5 pounds per cow, and the 
highest is from a herd of twenty cows, which averaged 269.5 pounds 
per cow. The difference between the average of the poorest and the 
best herd is 221 pounds of butter-fat per year, or an increase of the 
best herd over the poorest herd of 456 per cent. An average of the 
best five herds is 215.05, and of the poorest five herds is 63 pounds, 
a difference of 152.05 pounds, or 241 per cent. 

Enterprising dairymen claim that i t  will take 150 pounds of butter- 
fat  a year per cow to pay for keeping her, and the profit comes from 
the yield given above that amount. If this be true, the cows that be- 
long to the poorest dairy herds are, so far as milk- and butter-fat pro- 
duction are concerned, running their owners in  debt, and were i t  not 
for the reedeming features of the calves produced, they would be 
better off without any cows. 

CASH INCOME FOR BUTTER-FAT. The eighty-two herds averaged 
$19.79 ; the best herd averaged $42.09, and the poorest herd $7.54, a 
difference of $34.55 per cow;  the difference between the average of 
the best five herds and the poorest five herds was $24.30 per cow. If
this difference was figured on the basis of ten cows i t  would amount 
to $243 per year, or $2400 in ten years. 

VALUE OR CALVES. An estimate of the value of calves at weaning 
time was obtained from each of the eighty-two patrons. This esti- 
mate varied from $4 to $20 per head. The estimate of the value 
of the calves from the best five herds averaged $8 per head and 
from the poorest five herds $12 per head. From this it will be seen 
that the poorest herds had the best calves by $4 per head, to com- 
pensate for the great loss of milk and butter-fat. 
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Estimates were also obtained as to the value of the skim-milk. 
These estimates ranged all the way from the equivalent of so much
dish-water to fifty cents per 100 pounds. Counting in the income 
from the butter-fat, to which we add the estimate of the patrons as to
the value of the calf and the value of the skim-milk fed to pigs ( the  
value of the skim-milk fed to calves being counted as part of the value 
of the calf ), we have the total income per cow for each of these herds.
The total annual income per cow of the eighty-two patrons was $32.86,
for the best herd $54.38, and for the poorest herd $18.04-- a difference 
between the best and poorest of $36.34 per cow. The average for the 
best five herds is $45.13, and for the poorest five herds $23.59-- a dif-
ference of $21.54, or ninety-one per cent. One of the patrons that 
received the lowest income valued his calves at $20 per head. 

The difference between these herds is more than really appears on
the surface. To show this difference, we will assume that it costs the 
owners of the poorest five herds $15 per year to keep a cow. This 
amount will doubtless be greater with the owners of the best five herds, 
as they will furnish better care and probably better feed. We will add 
one-third more, or $20, as the cost of the keep of a cow of the best 
five herds. Subtracting $20 from the to tal income from the best herds, 
there remains a profit of $34.48 per cow. Subtracting $15 from the 
total income of the poorest herd, we have left $3.04 profit, or a differ- 
ence in the profit of these two herds of $31.34 per cow. To put it in
another light, this amounts to one cow in the best herd bringing as
much clear cash to a man as eleven cows from the poorest herd, and
only one cow to milk, shelter, and feed. 

If we take the average of the best five herds in the same manner, 
we have a profit of $25.13; from the poorest five herds, a profit of
$8.59--a difference of $16.54 per cow. In other words, one average 
cow from the best five herds brings a man as much clear cash as three 
average cows from the poorest five herds.

In the above comparisons only averages of the herds have been 
used. If it had been possible to have carried the investigation fur- 
ther, and found what each cow was doing in the herd, we would doubt- 
less have found as much variation between individuals of the herds as
between the herds. 

WHY THE DIFFERENCE?  Doubtless many conditions enter in to
produce these differences, but back of them all is the one great differ- 
ence, the man. A man's cows seldom exceed his ideas of what a cow
should be. Out of seventy-nine patrons who expressed themselves on
the subject, fifty-six were general-purpose men, thirteen beef men, and
ten special dairymen. Three of the general-purpose men intimated 
that the dairy business was unprofitable unless there were children at
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home to do the milking, and one man went so far as to say that he left 
his cows unmilked if the children happened to be away at milking 
time. Such men will not make a success of dairying no matter what 
their environments are. 

Next to the man himself, the cow doubtless stands as the cause of 
this great variation. Too many cows are to-day debt contractors in- 
stead of debt lifters, and, unfortunately, too many of our dairymen 
are unable to distinguish between the two. They seem to think that 
because they get a little milk from a cow they are so much ahead; 
but they do not figure what i t  has cost to produce that milk. The 
importance of a good cow will be discussed a little later on. 

The feed problem is another important factor in accounting for the  
difference in these herds. The grain ration fed to the best five herds 
contained bran, oats and oil-meal in addition to corn and roughness. 
The corn-fodder and prairie hay were balanced by alfalfa and Red 
clover. I n  the poorest five herds there was one man who fed no grain 
whatever, three fed ear corn alone, and only one herd was fortunate 
enough to have oats in connection with corn-meal. Stalk-fields, corn- 
fodder, prairie hay or millet constituted the roughness, only one herd 
being fed a little clover hay. 

The kind of sires used by these men undoubtedly had much to d o  
in regard to the class of cows that were being milked. Among the  
eighty-two patrons there were nineteen who were using pure-bred 
sires. The majority were breeding to grades of the beef type. A
few patrons exhibited their lack of gumption by breeding to any kind 
of a bull that would get fresh cows. One man remarked that he did 
not know what kind of a bull he had last year, but that he had a good 
one this year. When asked the breed, replied: “Don’t know; guess 
he’s a Red Polled.” 

The lack of shelter, salt and pure water also contributed a share to
the poor results obtained. 

DAIRYING WITH COMMON COWS. 

For a number of years this Station kept representatives of pure- 
bred dairy cattle. I n  giving the results obtained by these cattle to 
the public, the expression was frequently heard that the experiments 
carried on by our agricultural experiment station were with a class of 
cattle that an average Kansas farmer could not possibly possess and 
the results were of comparatively little value to him. 

In  January, 1898, the College bought a herd of common cows from 
Lincoln county, Kansas. These cows were bought by a man not 
especially versed as to the characteristics of a dairy animal. These 
did not represent the best dairy animals from the county, for the best
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could not be obtained, as they were not for sale;  they represented 
what we might call average cows. The illustrations of some of these 
cows as they appeared when they were brought to this Station are 
given in  this bulletin, showing that they were certainly not above the 
average. Every effort was put forward to stimulate these cows in 
milk-production, and accurate records were kept of the milk produced 
and the feed consumed. The yield of milk, the test and the pounds 
of butter-fat produced from these cows are given herewith. 
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The figures in the above table are given to show the milk-produc-
tion of common cows, and also to show the variations that take place 
in individuals. It will be noticed that some of the best cows are de- 
creasing in  their yields with advancing age. The variations in herds 
are shown under the creamery patrons’ investigation. Some very in- 
teresting and instructive comparisons can be drawn from these indi- 
vidual COWS. Table V shows the best yearly record from the best ten 
cows. 
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It is still interesting to note the differences between the best cow 
and the poorest cow. These are given in table VIII.

THE PROFITS.  As with the herds so with the individuals: the 
total production does not tell anywhere near the entire story. We 
must deduct the cost of feed. I n  figuring the cost of feed there are 
two methods employed:  First, charging up all feeds at the local price 
in Manhattan at the time the feeds were purchased. The other is 
taking the average price obtained by our farmers, which we have as- 
sumed to be fifty cents per hundred for grain and four dollars per 
ton for hay. Where feed is charged at the local prices, i t  should be 
borne in mind that there are two sources of profit: First, from rais- 
ing feed; and second, the profit from using that fed through the me- 
dium of the cow, to be converted into milk and butter-fat. So, when 
we figure up the income for dairy cows, we must also bear in mind 
that the cows are also furnishing us a good market for the farm prod- 
ucts besides returning a great deal of fertility to the land. 

Taking the above summaries of the oows from the College herd, 
and giving them credit for butter-fat produced at creamery prices, 
skim-milk at fifteen cents per hundredweight, and charging them 
with the feed consumed, we have the results obtained in  table IX.
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An examination of this table reveals the fact that very little more 
feed is required for a good cow than for a poor one. It also shows 
the possibilities in the way of profits where the feeds are raised and 
fed on the farm, charging the cow a fair price for them there, and 
eliminating the expense of hauling to and from market. 

After deducting the cost of feed, i t  will be seen that there is a very 
great difference in the balance that is left in the different classes of 
cows. It shows that one good cow is worth a good many poor cows. 
It shows that a small herd of choice cows are worth several herds of 
medium or poor cows. It emphasizes the fact that we must look for 
better cow machines if we are to get the best results from dairying. 
It shows that, under the same treatment, with the same care, some 
cows have the capacity to convert feed into milk at a profit, which in 
some cases may be a large profit, while others utilize their feed at a 
loss or at a very small profit. 

Under the creamery investigation we found great variation i n  
herds. With the common cows at the Kansas State Agricultural 
College we find great variations in individuals. From these two 
studies we see the great possibilities for improvement, and we can see 
how it is possible for a man to weed out his poor cows so as to get a 
herd that will not only be a joy and a pleasure to handle but will 
mean much more money in his pocketbook. 

CHANGE IN APPEARANCE. At the same time these common cows 
were making the records given above; a change was also taking place 
in their outward appearance, as is shown in the cuts accompanying 
this bulletin. The form of the cows underwent a transformation. 
When they arrived at the College the underline of some of them 
seemed to have an upward curve, but by receiving good feed and good 
care the underline was changed to a downward curve. These changes 
in  their appearance show that it is possible to materially improve the 
cows that we now have by feed and care. 

RESULTS WITH COWS SELECTED BY DAIRYMEN. 

During the winter of 1901 and 1902 the College was in  need of 
some more milch cows, and since the previous cows were selected by 
a man not a dairyman, it was thought to be an interesting feature to 
have some cows that were selected by dairymen who had made good 
records with handling cows themselves. Nine different dairymen 
were asked to select the best cow that could be laid down at Manhat- 
tan for fifty dollars, each man being required to make the selection 
outside of his own herd, so as to prevent him from sacrificing a good 
cow of his own in order to have his cow make a good record at the 
College. Where the distances were so far that the freight amounted 
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to more than ten dollars, the party making the selection was allowed 
to have forty dollars to pay for the cow at  his home, no matter what 
the freight might be. These cows were all delivered before the 1st
of March, 1902, and the names of the persons making the selection, 
together with their post-offices, county, name and age of the cow are 
as follows:

These cows were judged by three experts: Maj. Henry E. Alvord, 
chief of dairy division, United States Department of Agriculture, 
Prof., A. L. Haecker, of the University of Nebraska, and Mr. T. A.
Borman, of Topeka, Kan., and were placed in the order in which they 
thought these cows would turn out in regard to profit at the end of 
the year. The results of every month were published at  the end of 
the month, and as these cows were judged at the time of the State 
Dairy Association, a large number of visitors and students were in- 
terested in the outcome and watched these monthly reports closely. 
The year's record of these cows is given in table X. 

It will be noticed that several of these cows are very close together, 
both in the yield of milk and butter-fat. The lowest yielder in the 
bunch produced over 200 pounds of butter-fat in the year. I n  feed- 
ing these cows an exact record was kept of the grain consumed by 
each individual. I t  was impracticable to keep individual records of 
the roughness, but the total roughness was accurately kept, and charged 
to these cows. A record of the feed consumed is given in table XI.

I n  feeding these, cows the aim was to give them practically all the 
roughness they would eat and all the grain they would handle at a 
profit. I t  will be noticed that the grain varied somewhat with the 
different cows. As the weights of these cows varied considerably, it
hardly seemed fair to charge them equally for roughness, and, in order 
to regulate this, table XII has been worked out, charging the rough- 
ness in proportion to the average live weight of the cow. 

Student Student
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Charging up the actual amount of grain consumed and the rough- 
ness in proportion to the live weight, and giving credit for butter-fat 
produced at 21 cents per pound, skim-milk at 15 cents per 100, the 
value of the calf at  birth, and the gain in  live weight at 4 cents per 
pound, we have the results given in table XIV. 

It is interesting to know the amount and value of the feed con- 
sumed per 100 pounds of butter-fat produced. This is given in  table 
XV. 

DAIRYING WITH GRADE COWS.

The Kansas Station has not had its herd long enough to show 
much results from the grades. The common cows that we purchased 
in Lincoln county have been graded up  by the use of pure-bred 
Guernsey bulls. The first one was Campbell’s King 4951; his dam,
Yeksa’s Queen 6631, has a butter record of 600 pounds in one year. 
This bull was succeeded by Shylock of Darlington 4579; his dam, 
Nubia’s Vesta 5986, has a record of 556 pounds of butter in six months. 
Mr. J. F. Schlappi, who was superintendent of the feeding depart- 
ment in  the Pan-American dairy test, while in attendance at the Kan- 
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sas State Dairy Association, scored this bull before the class, and gave 
him a score of 98 points out of a possible 100. He said: “I  would 
not want an animal of better shape, and i t  would be hard to find an 
animal with better skin and hair than this animal has.  I think
this animal is a very fine one, and good enough for any man’s herd. 
The College ought to be congratulated upon having such a fine ani- 
mal.” There are a few records of Campbell King’s heifers recorded 
in  table XVI.   The records of their dams are inserted for comparison. 

It will be noticed that two of these heifers made a comparatively 
poor record the first year. We are keeping them, with the thought 
that perhaps in another year they may make a very fair showing. 

It will be noticed that the best records of these grade Guernseys 
are with animals descended from good dams. There are exceptions 
to this, as is shown in No. 46, who was out of a remarkably good 
common cow, No. 7.   She  aborted the first year, which partially ac- 
counts for her first year’s record; but even in  her second year she is
not doing what we had hoped she would. Young heifers will usually 
improve in the second and third lactation periods, and so should not  

These results go to  show that we do not always get what we want 
in breeding, even though we have good ancestry, but the results shown 
in table XVI would undoubtedly have been less encouraging had t h e  
ancestry been poorer. Because we get poor results at times is no
reason for not exercising constant care in selecting our breeding stock 
and in weeding out the poor animals. There is no question but that 
we will get a larger per cent. of desirable heifers when we breed from 
the best. While a common cow may give excellent results at  the  
pail, there is no assurance that she will transmit her qualities to he r  
offspring. Illustration is given in the cases of cows Nos. 5 and 20, 

be discarded or judged too severely upon their first year’s record. 
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whose results are published above. When purchasing these cows we 
were told that No. 5 was the daughter of No. 20. No. 20 is the best 
COW in the common herd, and No. 5 ranks among the very poorest. 
Common cows should be used simply as a stepping-stone to some- 
thing better. If we attempt to maintain the herd without improving 
it we will find that we are retrograding. Every year should witness a 
decided rise in the average production of the herd.

IMPORTANCE OF A GOOD SIRE. The sire is frequently spoken of 
as half of the herd. If he is a good one he is more than half, as he 
will stamp his qualities upon his offspring, and on account of his 
prepotency the offspring will generally take more after the sire than 
after the dam. 

THE QUESTION OF BREED. Numerous inquiries reach this Station 
relative to the best breed for crossing upon our common cows. The 
question of breeds has been a disputed question ever since breeds ex- 
isted and will doubtless continue to be for all time to come. If the 
breed is being graded up for dairy purposes, there is no question but 
what the sire should be prepotent along dairy lines, and in selecting 
this sire it is well to see whether he has descended from high-pro
ducing cows. After eliminating the beef breeds, the question of breed 
depends more upon the breed of the man than upon the breed of the 
cow. We frequently find more difference between individuals of the 
same breed than we do between the different breeds. 

Any of the dairy breeds can furnish sires that are vastly superior to 
those from grade or common cows. The dairy interests of Kansas 
have shown, from the average production of her cows, that her dairy 
farmers need to use a sire that will stamp  his qualities in a way that 
will show at the milk scale and at the Babcock test, and every dairy- 
farmer should feel that he is committing a crime when using any- 
thing but a first-class sire at  the head of his herd. Life is too short 
to attempt to grade up a herd of common cows with a common bull. 

The best record under the creamery patrons investigation was 
made by a man who has been grading up along dairy lines for several 
years. The fact that his cows averaged $8.50 per head more than the 
next best herd, and $14 more per cow than the fourth-best herd, and
$21.50 more than the average patron’s cow, speaks well for his method 
of breeding as well as for his feeding and care. 

For several years this Station has been collecting records of differ- 
ent dairymen. In this collection we have the statement of one of the 
most successful men in the handling of cows in the state of Kansas. 
H e  is quoted as follows: “An old red cow dropped two heifer calves 
in  succession, one a half-grade Holstein, the other from a Short-horn 
bull. The Holstein heifer with a third calf produced an average of 
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fifty-two pounds of three and eight-tenths-per cent. milk for seven days; 
and, for the same time, the red heifer with second calf gave twenty- 
seven pounds of four-per cent. milk per day. The cows were half- 
sisters, one producing two and three-tenths pounds of butter per day, 
the other one and two-tenth pounds;  the first milking eleven months 
of the year, the second dry at five months.” “Th i s  instance,” says 
he, “only serves to demonstrate the value of a sire bred for milk and 
butter, when the farmer is rearing a dairy herd.” 

Choice cows can seldom be bought at reasonable figures, unless i t  
be at a dispersion sale;  the owners know their worth and will not part 
with them. This being the case, the only way we can get a satisfac- 
tory herd is to raise it. This is not only more satisfactory but it is 
much more economical. 

In breeding dairy cows a man should have a definite object in view. 
Too many shift from beef to dairy when dairy products are high and 
beef products are low, and then shift back again from dairy to beef 
when beef rises in value. By this method a man is constantly shift- 
ing from one breed to another, and as a result he is getting a herd that 
is good for neither milk nor beef. A man must have an ideal toward 
which he is breeding and then bend all his energies to that end. This 
shilting from one breed to another is a suicidal policy that will ruin 
any man and any herd.

IMPORTANCE OF A GOOD DAM. A great deal of stress has been 
placed on the importance of a good sire but comparatively little has 
been said in regard to the breeding qualities of the dam. While 
these are not relatively of as great importance as the sire’s, they never- 
theless should reoeive careful consideration. We cannot expect to
get the best results from inferior dams, even if the sires are good. 
The weeding out of the poor cows then has a twofold importance: 
First, in raising the average production of the herd, and not letting a 
few unprofitable cows bring down the average so as to make the 
whole herd appear unprofitable; and second, seek to raise the stand- 
ard of our breeding stock by furnishing both sire and dam of good 
breeding and individuality. 

DAIRYING WITH PURE-BREDS. 

T h e  Kansas Agricultural College has representatives of ten breeds 
of pure-bred cattle:  Four beef, four dairy, and two general purpose. 
These cattle are kept largely for class illustration in stock judging. 
In order to see what these cows were doing the beef animals as well as 
the dairy animals were milked, their calves being raised by nurse 
cows from the common herd. The results we have gained thus far 
are given in table XVII. 
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Most of these cows are young and the records given here in many 
cases are for the first lactation period. It will be noticed, however, that 
the beef animals, while they had a very fair test, produced a very small 
quantity of milk. I n  the cases of Perfection Maid and Dantling, we
kept milking them considerably longer than the receipts of milk 
would justify in order to see just what they would do.

Special attention is called to the record of Star of Hillview, an 
Ayrshire cow, that produced during the year 8862 pounds of milk 
and 361.7 pounds of butter-fat. Counting a pound to a person per
week, this is more than enough butter to feed a family of eight an
entire year: It is such cows as this that please the dairymen, and a
few cows of this kind are worth more to a man than a herd of medium 
or poor cows. 

Not unfrequently we hear a dairyman claim that he has a common 
cow that will outyield pure-breds, and again we hear of pure-breds 
that are very poor milkers. There is no question but that both of
these statements are more or less true. They are partially borne 
out when comparing table XVII with tables I V  and V. Because 
there is now and then a common cow that rises above the average of 
her kind and makes a phenomenal record, and because there are some
pure-bred cows that fall short and do not make a good showing, is no
reason why we should say there is no object in working for pure-bred 
animals. There is no question but that there are all too many scrubby 
cows that are registered, and if one has the choice between these and 
a good common or scrub cow, a man would not be blamed if he selected 
the scrub cow. We must not forget, however, that there are pure- 
bred cows that have never been equaled and probably never will be by 
scrub cows. Cattle bred along a particular line will be more apt to
transmit their qualities to their offspring and will have the power to
convert feed into dairy products more economically than common 
cows. Just  as the primitive locomotive would be incapable of pull-
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ing our modern train of cars, no matter how much fuel and oil should 
be used, so a primitive or unimproved cow does not meet our require- 
ments, and we must look to pure-breds to furnish the stock which 
shall increase the standard of our herds. With pure-breds there is 
the additional advantage of being able to sell the male calves for 
breeding purposes. Recently this College sold a Jersey calf for fifty 
dollars, which, if i t  had not been a pure-bred, would have brought 
from five to eight dollars. 

ACCURATE RECORDS AS A BASIS F O R  WEEDING OUT UNPROFITABLE 
cows 

Whether the cows are common, grade, or pure-bred, vigorous selec- 
tion must still be practiced. In order to select intelligently, it is nec-
essary that accurate records be kept of the cow’s performance. It is
not enough to know what the herd averages, but  we must be able to 
pick out the poor cows that are bringing the average of the herd down, 
A man may think he knows his best cow without bothering with the 
milk-scales and the Babcock test, but the experience of those who 
have tried it both ways goes to say that he does not always know;  fre- 
quently the cow that he thinks the best turns out the poorest.

A man may say that he does not have time to keep records. Ex-
perience at this Station shows that i t  takes about twelve seconds to 
record a cow’s milk, and the extra pains that a milker will take when 
keeping a record will more than make u p  for the time. The keeping 
of accurate records is at the foundation of profitable dairying. With- 
out i t  we can do little toward improving and raising the standard of 
our dairy herd.  We need to know the amount of feed that each cow
consumes, and then, by the knowledge of her milk, with the per cent. 
of butter-fat, we can increase or decrease her feed in accordance with 
the element of profit. The sooner we apply the milk-scales and Bab- 
cock test and weed out the unprofitable cows, the sooner we will be 
able to place the herd on a more profitable basis. 

VARIATIONS IN WEIGHTS OF ANIMALS.

Weights, or the variation in weight, has very little to do with the 
profit side of dairy cows, except when they may be sold to the butcher
or feeder, to be put in readiness for the block; however, there are a 
number of cows and calves that are bought by weight, and it is well 
for every farmer to know something of the fluctuations that may take 
place in weight from time to time. I n  two different months the Agri- 
cultural College dairy herd was weighed for three consecutive days, 
and the weight of each animal determined by averaging the results of 
three days’ weighing. Two tests were made-one where the cattle 
did not have access to water until after they were weighed; and a
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second, where they were allowed to run to the watering-trough on the  
way to the scales. 

VARIATION WITH Cows GIVING MILK. The average weight of thir- 
teen cows was 1048 and 1065 pounds, respectively, for the first and 
second weigh periods. During the first period the minimum varia- 
tion of any one individual was four pounds and the maximum sixty- 
five pounds, with an average for the lot of twelve pounds. During 
the second period, where the herd had access to water, the minimum 
variation was five pounds and the maximum ninety pounds. During 
this period certain cows gained at the same time that others lost, so 
that the average variation for the lot was only five pounds, the same 
as the minimum variation of any one individual. I n  both periods the 
greatest variation took place with animals that weighed from 900 to

VARIATION OF DRY Cows. Twelve cows were weighed for this 
test, and the results show that minimum variation for any single in- 
dividual was seven pounds and the maximum thirty-two pounds, 
with an average of seven pounds. I n  the first period the greatest
variation was with a 960-pound cow and in the second with a 1300-
pound cow. 

VARIATIONS WITH YOUNG STOCK. This lot consisted of five head 
whose weights ranged from 400 to 600 pounds. I n  the first period 
the  minimum was seven pounds and the maximum twenty-nine 
pounds, with an average of twenty-three pounds. During the second 
period the minimum was thirteen with a maximum of twenty-four, 
and the variation among individuals was balanced so that the average 
variation was only two pounds. 

VARIATION WITH CALVES. Four head were used, ranging i n  
weight from 85 to 165 pounds, The variation ranged from two to 
five pounds, with an average for two periods of two and one half 
pounds. The greatest variation in this case was with the smallest calf. 

VARIATION WITH THE BULL. The pure-bred Guernsey bull 
Campbell's King had an average weight in  the first period of 1342 
pounds, with a difference between his highest and lowest weights of 
forty-two pounds. In the second weigh period his average weight 
was 1355 pounds, with a variation of nineteen pounds. 

The above notes show that considerable variation may take place 
i n  the consecutive daily weights of the same animal without any ap- 
parent cause. If a person is particular in giving accurate weight 
of an animal, it should be by at least three successive daily 
weighings. 

950 pounds. 
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OBSERVATIONS FROM THE COLLEGE DAIRY HERD.

During the past four years there have been many experiences that 
have presented themselves in the handling of the College milch cows. 
AS we believe these experiences are of interest and value to the dairy 
farmer we give them herewith. 

WEIGHT VS. YIELD. The question has been frequently raised as 
to whether a heavy, medium or light cow is the best producer. In
the common herd at this College there are both medium and heavy 
cows, but comparatively few light ones. We give in the following 
table the results we have obtained with the different weights of cows, 
but these figures must not be taken as in any way conclusive, as the 
number from which these were taken was limited: 

On account of limited funds i t  has been impracticable to weigh the 
roughness fed separately, but we have weighed the grain separately, 
and i t  is interesting to note the amount of grain consumed by small 
and medium cows in comparison with the amount consumed by heavy 
cows. The results show that the five heavy cows consumed 1768 
pounds per head per annum, or 693 pounds of grain per 100 pounds 
of butter-fat produced; the medium cows consumed 2349 pounds of 
grain per head per annum, or 771 pounds per 100 pounds of butter-fat 
produced; and the light cows 2267 pounds of grain per head per an- 
num, or 775 pounds per 100 pounds of butter-fat produced. 

The variations in the monthly gains of beef vs. dairy type of cows
is interesting and has been compiled from the record of five cows of 
each type. The five beefy cows produced an average of 249.8 pounds 
of butter-fat per cow per annum, and during the same period gained 
212.8 pounds of flesh per head. The dairy-type cows produced 335 
pounds of butter-fat per cow per annum and lost an average of thirty 
pounds in weight. 

VARIATIONS IN THE DAILY YIELD OF MILE. There is considerable 
fluctuation in the amount of milk yielded by a herd from day to day. 
An interesting observation was made at this Station for seven days 
with seven cows milked by one milker. We give the table in pounds 
per day. 
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This test was made during the first week in August. Notes on the  
weather show that i t  was moderately warm on the first and second days, 
hot on the third, fourth, and fifth, and cool on the sixth and seventh, 
from which it would appear that the variation was affected somewhat 
by the temperature, the yield going down on hot days, when the cows
did not eat so well and the flies were more troublesome. The hot 
weather also has a depressing effect on the cow; this indicates that it
is desirable to make the cows as comfortable as possible. Long drives 
back and forth from pasture during hot weather are very detrimental 
to good yields.

To still further show the variation in yields that may occur, the fol- 
lowing total yields from thirty-six cows were taken from the College 
herd for seven days during the month of February: 

PROFITS FROM LONG VS. SHORT LACTATION PERIODS.

It is comparatively easy, when pastures are dry and feed a little
scarce, for the cows to materially decrease in their milk yield and even 
shorten their lactation period. The advisability of having a cow with 
a long lactation period is shown in table XXI.

T BL E XXL Sh owing . inc .... . F rom . ows with l on g . sh o . , . . . iods 

From this table it will be noticed that the largest profit comes with 
the longest lactation period, and for this reason it is advisable to main- 
tain the lactation period, even though in order to do so i t  is necessary 
to feed extra when pastures are scarce, and possibly, for the time be-
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ing, feed at  a loss. The reason for keeping up this flow is twofold: 
First, after the yield is decreased i t  is very difficult if not impossible 
to  restore it;  and second, a decrease is liable to shorten the lactation 
period. 

WEIGHING THE MILK OF INDIVIDUAL COWS. 

Experience shows that i t  is impossible to get the correct estimate 
of the value of a cow without weighing and testing the milk. The 
weighing need not be done at every milking, although it is desirable, 
and the experience at the Agricultural College indicates that the time 
lost in weighing is more than gained by the interest that the milkers 
take in their work when they weigh the milk. The position of milker 
at the College has been in demand, and not unfrequently there is a 
lively competition between the different milkers to see whose cows 
will give the most milk. Each one has an interest in getting his cow 
to increase in yield, and in order to do this will milk faster and milk 
cleaner. Again, when each milking is weighed, it gives an oppor- 
tunity for the milker to see any variation that takes place from day to 
day, and as he sees the variations he looks around to find the cause, 
and frequently an unfavorable cause can be remedied or a favorable 
one stimulated so as to increase the receipts of the herd. I n  this way 
zeal is added to the milking hour and the task becomes a pleasure in- 
stead of a drudgery. The time required to weigh, record and sample 
each milking is not near as much as one might think. We have 
weighed the milk from twenty-three cows in eight and one-half min- 
utes, which is equivalent to a trifle more than twenty-two seconds to 
a cow. The man who knows what his cows are doing and who will 
study to improve the conditions favorable to good yields will receive 
ample returns for his work. 

COST OF KEEPING A COW. 

This undoubtedly varies greatly in different localities, and it would 
be folly to lay down arbitrary figures in dollars and cents. It is just
however, to charge the cow with the cost of feed at market prices, 
minus the expense of hauling. This does not take into consideration 
the fertilizing income derived from feeding the products to the cow, 
Results at this Station show that with twenty-eight cows there was 
an average of 2350 pounds of grain and 6166 pounds of roughness 
consumed per cow per annum. I n  figuring the cost of keeping a cow 
the labor is also an important item. Statistics collected by this de- 
partment from a number of prominent dairymen indicate that it re- 
quires an average of 125 hours per cow per annum to milk, feed, clean 
stables, and wash milk utensils. At ten cents per hour (a  very low 
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figure for labor) this amounts to $12.50 per annum; eight per cent, 
interest on a $40 cow would be $3.20. 

Risks from failure to breed and from losses of calves by death have 
been estimated to be $2.75 per annum per head for beef animals. 
Probably the same ratio would hold true with dairy animals also.
W e  must, of course, credit the cow with the calf, which we assume 
to  be $20.   The cost of raising the calf, to six months of age, 
from the results obtained at the Kansas Station, amounts to about 
$7.50. Adding together the cost of labor, interest on the money in- 
vested, the loss from failure to breed, the loss of calves by death, and 
the cost of raising the calf until six months of age, we have a total of 
$25.95.  Substract from this $20, the value of the calf, and we have a 
remainder of $5.95 to be charged up to the cow. In other words, a 
dairy cow, to be really profitable, must yield products to the amount 
of $5.95 above the cost of feed. 

This emphasizes the folly of attempting to run a dairy with poor 
cows. No business man would put more capital into.a business than 
he would expect to utilize at a profit. 

WHEN WILL IT PAY TO MILK A COW? 

Having cows of various ages and capacities on the farm, the ques- 
tion arises as to when i t  will pay a man to milk the cow and raise the 
calf on skim-milk. Since it costs about $12.60 per cow to pay for 
the work connected with milking, and from $7 to $8 to raise the calf on 
skim-milk, a cow must produce, in order to be profitable, at  least $20 
worth of butter-fat before i t  will pay to milk her, assuming that the 
skim-milk pays for the hauling. With four-per-cent. milk and fifteen 
cents for butter-fat, this would mean 3333 pounds of milk per an- 
num;  with eighteen-cent butter-fat it would be 2777 pounds of 
milk per annum, and with twenty-cent butter-fat it would be 2600
pounds of milk. This is assuming that a dairy cow would eat no 
more when giving milk than she would when not. Doubtless she 
would eat some more, and this would have to be added to the above 
cost. 

These figures give a man an idea of when he can afford to take the 
cows that are nursing calves and put them into the dairy herd. If
they do not at  least come up to the above standard, they had better 
be left where they are.

HANDLING THE DAIRY BULL.

The experience of the Kansas Agricultural College with bulls in- 
dicates that it is not safe for a man to take any risks, even though the 
bull may appear gentle. One of our careful and paintakings herds- 
men was forced up to a stone wall by a bull that had pushed the gate 
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open while the herdsman was endeavoring to catch him with the bull 
staff, and, although this herdsman had tried to be very careful, a little 
carelessness in seeing that the gate was not fastened until he had the 
bull caught came very near costing him his life. It is comparatively 
easy for a herdsman to get careless while handing a gentle bull, but 
while he may think him perfectly safe he is nevertheless dangerous; 
tame bulls do the damage. A good, strong ring in the nose has much 
to do in taming a bull; if this is not enough, a chain attached to this 
ring and dragging on the ground will result in his stepping on it
from time to time and aids very materially in holding in check his 
vicious disposition. Usually this chain can be reached with the bull 
staff and so help in catching him. 

The only safe plan to follow is for the herdsman never to go into 
the yard without having some form of protection, as a pitchfork or a 
sharp pointed prod;  and if the bull shows signs of being disagreeable 
i t  would be better to have two persons around when an effort is made 
to catch him. A bull should always be handled so as to let him know 
that the herdsman is master, The bull’s disposition is greatly im- 
proved by currying and by offering him apple cores, turnips, and 
other delicacies which appeal to his taste. No one should ever be 
allowed to tease him. 

RESULTS IN FEEDING DAIRY COWS. 

I n  feeding milch cows the Kansas Agricultural College and Ex- 
periment Station are carrying on a double mission: First, to ascer- 
tain facts and figures that will benefit the dairy farmers. This kind 
of experimental work is frequently expensive, as it puts the regular 
work at somewhat of an inconvenience, and sometimes cows are being 
milked at a loss in order to ascertain experimental data. The second 
mission is to develop common, grade and pure-bred cows to high and 
economical production of dairy products. Feeds are supplied to pro- 
duce the largest yield at the lowest cost. To do this it is necessary 
to know the relative value and cost of the different feeds. 

MAINTENANCE RATION. This test was made with wheat straw and 
ground wheat, in order to show the possibilities of utilizing these 
feeds during the fall and winter following the severe drought of 1901. 

Three dry cows, averaging 1226 pounds live weight, two two-year- 
old heifers, averaging 1059 pounds, and three calves, averaging 510
pounds, were selected for this test. The experiment began August 1,
when the aggregate weight of the eight head amounted to 7327 pounds, 
As the cows came from good sorghum pasture and the heifers and 
calves from good prairie pasture, they did not relish the wheat straw 
for the first few days, and only consumed about ten pounds daily per 
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head. The cattle were fed four pounds of ground wheat daily per 
head throughout the experiment. By dampening the straw and 
sprinkling the grain on and through it ,  considerably more straw was 
consumed, the average for thirty-one days being sixteen and one-half 
pounds daily per head. 

At the close of the first week every animal in the experiment 
lost in weight, the average being 62 pounds per head. During the 
second week they regained a considerable portion of this loss. At 
the close of the experiment, September 1, the three cows weighed an 
average of 1172 pounds, a loss of 54 pounds per head for the thirty-one 
days under experiment; the heifers averaged 1067 pounds, a gain of 
8 pounds per head, and the calves averaged 523 pounds, a gain of 13 
pounds per head. The total weight of the lot at the close of the ex- 
periment was 7217 pounds, a   loss of 110 pounds for the lot or 13 
pounds per head; a small item when one considers that i t  all came in 
the first week of the experiment. The total feed consumed by the 
lot was 4232 pounds of wheat straw and 992 pounds of ground wheat, 
The straw was hauled about eight miles, and did not contain any chaff 
or refuse wheat. When the cattle have access to a straw-stack they 
get considerable chaff and more or less shriveled or waste wheat
blown over with the chaff. Under these conditions cattle would not 
need as much wheat as given above. 

This experiment indicates the possibilities in wintering cattle. 
When wheat straw, doubtless the poorest roughage on the farm, can 
maintain an animal with a small outlay of ground wheat, it ought to 
encourage a farmer to hold his cattle. Straw is abundant, especially 
in  the western part of the state. I n  many places it is being burned, 
in order to get rid of it.  Where straw can be had for the hauling, 
and wheat at  sixty cents per bushel, the feed cost of keeping a 1000- 
pound cow on a maintenance ration need not exceed $1.25 per month .  
Suppose the straw costs $5 per ton, the feed cost would be only $2.50
per head per month, or $1.50 more than it usually costs in years when 
feed is plentiful. Most every farmer produces rough feed considera- 
bly better than wheat straw. Prairie hay, corn-fodder, Kafir-corn 
fodder, sorghum-fodder or hay can be fed, either alone or in combina- 
tion with each other, and the amount of grain required for mainte- 
nance reduced. Where Red clover or alfalfa is available, little or no
grain need be fed. 

The present low prices of stock cattle, with every prospect of high 
prices in the spring, and the cheapness with which the cattle can be 
wintered, as shown by the above experiment, should induce farmers 
to hold their cattle, even though they could be sold at fair prices. 

THE QUESTION OF THE BALANCED RATION. Most dairymen find that 
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they get the best results from their cows during the month of June, 
when they are pasturing on luxuriant grass. I n  supplying winter 
feed i t  should be the aim to get just as near June  conditions as pos- 
sible. 

Analyses of fresh mixed pasture grasses show digestible nutrients, 
as follows: Protein, 2.5 per cent.; carbohydrates, 10.2; and fat, 0.5 
From this i t  will be seen that there is a liberal supply of protein, and 
if we are to approximate these conditions in winter, i t  is necessary to 
furnish feeds that contain plenty of protein. Where cows have been 
wintered on feeds deficient in protein the milk flow is greatly stimu- 
lated and the yield is  greatly increased when turned on pasture. The 
experience of this Station is, that when we continue to feed plenty of 
protein there is not this difference in turning cattle on pasture. 

In a test conducted with twenty-one cows, in the spring of 1899, we 
found that in a lot of eleven that were turned on pasture there were 
seven cows that gained in the yield of milk while four lost; the 
average being a weekly gain of 3.6 pounds per cow. Eight cows out 
of eleven gained in the per cent. of butter-fat, the average being 0.18
of 1 per cent. One cow lost both in yield and in test, while three 
others lost in  yield and gained in test. There were five cows that 
gained both in yield and in test. This shows that there was very 
little gained in total production by turning on pasture, but this is ac- 
counted for by the fact that the cows previous to being on pasture 
were fed liberally on a ration containing plenty of protein, At  the 
same time that we carried on the pasture experiment a lot of ten out of 
the twenty-one were fed on soiling crops. These COWS did not yield 
as well as those on pasture, as might be expected in early spring, when 
the grass is green and succulent. Only three cows out of ten gained 
in the yield of milk, the average result being a weekly loss of 4.2 
pounds per cow. Seven cows gained in the per cent. of butter-fat, 
the average being a gain of 0.09 of 1 per cent. As in the pasture lot, 
one cow lost both in yield and in test, and six lost in yield but gained 
in test. 

As far as the experience of the Station goes, when COWS are kept 
on a liberal ration that is well balanced and approaches the conditions 
existing with June grass,.there is very little increase in yield and prac- 
tically no decrease in test due to pasture or soiling crops. 

ECONOMY OF LIBERAL FEEDING. A cow giving a large flow of milk
is a hard-working animal, and needs to be fed accordingly. It is es-
timated that about sixty per cent. of what a cow is able to consume 
goes to maintain the wear and tear on her system, and the profit in 
milk- and butter-fat production comes from the feed she consumes 
outside of this amount needed for support. The cow is selfish enough 
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to take her share of the feed first, and then what is left over goes to
the owner for his profit. If this per cent. needed for maintenance is 
correct, it stands to reason that a cow fed seventy per cent. of what 
she will eat will return ten per cent. profit; while the cow fed 100
per cent. will return forty per cent., or four times as much. Of course 
it is possible to overfeed, and a man should watch his feed-bin and 
milk-scales at  the same time. If he suspects that the cow is not get- 
ting enough then he should increase the feed, and if she responds in 
the form of increased yield of milk perhaps the feed should be increased 
some more; but if she fails to respond, then withdraw the extra feed.
Our experience indicates that the cows must be studied individually, 
and the amount of feed given them must vary according to the in- 
dividual capacity. It took very little more feed for our best cows 
than it did for our poor cows. If we had withheld the feed from the
good cows the amount realized would have been materially decreased. 
It does not pay to feed a poor cow, but i t  does pay to feed a good 
cow liberally.

IMPORTANCE OF RAISING DAIRY FEEDS ON THE FARM. It used to be 
said that a balanced ration for a dairy cow could not be produced 
without buying high-priced concentrates. The experience at this 
College proves that statement to be false. The possibility of pro- 
ducing a balanced ration on the farm, together with the economy of 
the same, is shown in the following rations: 

~~ ~ ~~ 

The experience of this Station shows that, with pasture and soil- 
ing crops, we can produce butter-fat from 6 to 9 cents per pound; 
with alfalfa and Kafir-corn meal we have produced butter-fat at  11.9 
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cents per pound; with Kafir-corn one-half, bran one-fourth, and 
ground oats one-fourth, and Kafir-corn stover, for 10.8 cents per 
pound;  and with Kafir-corn meal one-half and soy-bean meal one-half, 
and Kafir-corn stover, for 12.3 cents per pound. 

When we have had to buy high-priced concentrates i t  has cost fif-
teen, sixteen and seventeen cents per pound for butter-fat. This em- 
phasizes the importance of raising as much of the feed as possible on 
the  farm. Mill feeds may at times be cheap enough so that a man 
can afford to sell the crop from the farm and buy them. This can 
only be determined by taking into consideration the feeding value of 
each, the cost, and the expense of making the exchange. 

MANAGEMENT WITH HIGH-PRICED FEEDS. When feeds are high 
it sets the dairyman to thinking how he can combine them in the 
best possible form to get the largest results from the value of the 
feed used. This means that the man must size up his herd and 
not feed the cows more high-priced feeds than the value of the prod- 
ucts they will turn out. 

Mature dry cows and those so near dry that their milk is not pay- 
ing for their feed can be put on maintenance rations;   i. e., enough feed 
to keep the animal in good health and enable it to maintain its pres- 
ent weight without making gains. The following may serve as a 
guide to the amount of different feeds required per thousand pounds 
live weight:

1. Wheat straw 18 to 20 pounds (feed all cattle will eat) ,  corn 
chop or bran 4 or 5 pounds. 

2. Corn-fodder (stover) 18 to 20 pounds (feed all the cattle will 
eat), corn chop or bran 3 or 4 pounds. Oat straw can take the place 
of' corn-fodder by increasing the grain allowance one-half pound.

3. Sorghum hay 20 pounds, corn chop or bran 2½ pounds. Fodder, 
corn and timothy hay can be used in place of sorghum hay, and 
the allowance of grain increased a trifle. 

4. Oat hay, millet hay and orchard-grass hay will probably maintain 
an animal without grain. Prairie hay may require a little grain. 
Alfalfa and clover hay will not only maintain an animal but will en- 
able it to grow or gain in live weight. When alfalfa forms a part of 
the  ration with other roughage an animal can be maintained without 
grain. 

In the above rations, corn chop and bran have been used for the 
grain because in many localities they are the cheapest. Where 
ground wheat and oats can be had at the same price they make ex- 
cellent substitutes. Kafir-corn or sorghum seed can also be used, by 
slightly increasing the allowance. 

In an ordinary herd, cows will be found that vary considerably in
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their milk yield. It stands to reason that a cow giving 10 pounds 
of milk daily does not need the same quality and quantity of feed 
as a cow giving 20 or 30 pounds daily. The  rations following in- 
dicate the amount needed daily per head where different amounts 
of milk are produced. When cottonseed-meal is used cows should 
be accustomed to it  gradually. Allow one-half pound the first day, 
and increase not over one-fourth or one-fifth of a pound per day, 

Cows Yielding Eleven Pounds of Milk Daily. 
5. Alfalfa hay 10 pounds, corn-stover 10 pounds. 
6. Corn-fodder (stover) 20 pounds, ground wheat 44 pounds, cot- 

7. Corn-fodder 15 pounds, wheat straw 5 pounds, ground wheat 4

8. Sorghum hay 20 pounds, bran 3½ pounds, cottonseed-meal 2

9. Prairie hay 20 pounds, bran 3 pounds, cottonseed-meal 1½ pounds. 

tonseed-meal 2 pounds. 

pounds, cottonseed-meal 2 pounds. 

pounds. 

Cows Yielding Sixteen Pounds of Milk 
10. Alfalfa hay or soy-bean hay 10 pounds, oat hay 8 pounds, 

11. Alfalfa hay 8 pounds, millet hay 12 pounds, bran 5 pounds, 
12. Alfalfa hay 10 pounds, millet hay 8 pounds, ground wheat 6 

13. Sorghum hay 20 pounds, ground wheat 5 pounds, cottonseed- 

14. Prairie hay 10 pounds, corn-fodder (stover) 10 pounds, bran 

ground wheat 6 pounds. 

pounds. 

meal 3 pounds. 

7 pounds, oil-meal 2 pounds. 

Cows Yielding Twenty-two Pounds of Milk. 
15. Alfalfa hay 15 pounds, oat straw 5 pounds, Kafir-corn meal 8 

16. Alfalfa hay 10 pounds, sorghum hay 8 pounds, ground barley 

17. Sorghum hay 15 pounds, millet hay 5 pounds, bran 7 pounds 

18. Corn-fodder (stover ) 10 pounds, cowpea hay 10 pounds, corn- 

19. Prairie hay 10 pounds, soy-bean hay 10 pounds, ground wheat 

pounds, ground wheat l½ pounds. 

5 pounds, bran 7 pounds. 

cottonseed-meal 3 pounds. 

and-cob meal 7 pounds, bran 4 pounds, soy-bean meal 1 pound. 

8 pounds, oil-meal 1 pound. 

Cows Yielding Twenty-seven pounds of Milk.
20. Alfalfa hay 20 pounds, ground wheat 10 pounds. 
21. Alfalfa hay 20 pounds, corn- or Kafir-corn meal 7½ pounds, 

soy-bean meal 2 pounds. 
-3 
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22. Alfalfa hay 15 pounds, oat hay 8 pounds, ground wheat 7
pounds, cottonseed-meal 3 pounds. 

23. Sorghum hay 10 pounds, prairie hay 10 pounds, ground wheat 
8 pounds, cottonseed-meal 2 pounds. 

24. Millet 10 pounds, fodder corn 10 pounds, corn- or Kafir-corn 
meal 4 pounds, bran 5 pounds, oil-meal 3 pounds. 

The above rations enable a man to choose so that, he can increase 
or decrease the feed in accordance with the amount of milk given by 
the cow. Without such knowledge, much costly feed may be wasted 
on cows that would not make adequate returns for it. 

F E E D I N G  ROUGHNESS.

Rough feeds, including pasture, are usually so plentiful that fre- 
quently we feed them without any idea as to what and how much will 
produce the desired results. Much rough feed is wasted in careless 
feeding. The cow will eat the best of her menu first, and if given too
much will pick the most desirable morsels, leaving what might be 
called passably good, which too frequently is treated as waste and 
thrown under foot. No more hay should be given an animal than 
it will eat up  clean. This refers to first-class quality, however, 
as we could not expect a cow to eat up  clean a poor quality of hay. 
Difference in individuals will sometimes cause some cows to leave 
feed which others will eat, providing the roughness is in a rack or 
manger accessible to the whole herd. Cows can sometimes be fed 
too much roughness. A little experience in feeding roughness at
this Station furnishes a valuable lesson. 

The boys working with the dairy herd were anxious to have the  
cows make the best possible yields, and they were tempted to give the 
cows all the good alfalfa hay they would eat. When we found the  
alfalfa hay going very rapidly we looked for the cause, and found that 
the dairy cows had consumed an average of forty-three pounds per 
head daily, besides fifteen pounds of Kafir-corn fodder. The amount 
of  alfalfa  hay was reduced to thirty-three pounds and the Kafir-corn 
fodder to three and one-half pounds daily per cow, and we found that  
the  daily yield of milk was slightly increased. The quality of the hay 
was the same in both instances. I n  the latter case it was eaten up
clean, while in the former considerable was hauled away and fed to
dry stock. Later records show a still greater reduction in the allow- 
ance of alfalfa without decreasing the flow of milk. This experience 
shows some of the leaks that may take place in feeding roughness, 
especially when those feeds are appetizing, like alfalfa or Red clover. 

I n  feeding the rough feeds, the following table has been used by 
the Agricultural College as a guide.
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For ease of calculation, the roughness figured on the basis of 
alfalfa hay selling for $1 per ton. When alfalfa is worth $6 per ton 
the other rough feeds are worth six times the amount indicated in the 
table; when alfalfa is worth $8 per ton the other feeds are worth 
eight times as much, and so on. 

Usually we find that we can feed practically all the rough feed that 
the cows can eat, although, as indicated above, with a good quality of 
alfalfa or clover hay they may eat more than they will consume at a 
profit. At this writing, alfalfa bay is selling in Manhattan at $7 per
ton. This would make the feeding values of the other rough feeds 
worth seven times the amount indicated in the table. Red clover, 
for instance, would be worth seven times seventy cents, or $4.90 per
ton;  prairie hay would be worth $3.67 per ton; and millet would  be
worth $4.48 per ton. If the problem was to select the most econom- 
ical roughness, we would select alfalfa at $7 per ton in preference   to 
Red clover at $6 per ton or prairie hay a t  $4 per ton or millet at $5 
per ton. Knowing the cost of these different rough feeds, and having 
this table before him, a feeder can tell which is the more economical 
feed to use. It will be noticed that the table is divided into two 
parts, the first part giving the value of the total nutrients and  the 
second one the value of the protein nutrients. It frequently happens 
that we have plenty of carbohydrates and fat, but  are lacking in pro-
tein. I n  this case we would consult the second column, in order to
determine what feed to buy in  order to furnish the protein most eco-
nomically. If it is carbohydrates and fat as well as protein that is re-
quired, as was the condition in the dry year of 1901, then we should 
take the first column. When it  is possible to get a rough feed con-
taining a large amount of protein, we find that in feeding a liberal 
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allowance of roughness the grain can be reduced. Hence the impor- 
tance of providing roughness rich in protein.

PASTURE. There are a large variety of grasses that furnish excellent 
pasture for dairy cows. The common prairie grasses seem to be es- 
pecially adapted to our prairie country, and are able to withstand the 
effects of drought better than tame grasses, and, where a man has this 
prairie pasture, i t  is undoubtedly better for him to keep i t  than to at- 
tempt to plow it  up  and seed it to tame grass.

Where tame grasses are desired, a most excellent pasture has been 
obtained at  this Station by seeding orchard-grass twenty pounds, En- 
glish blue-grass fifteen pounds and Red clover five pounds per acre, 
sown broadcast or drilled both ways on the field. This mixture is 
more adapted to the eastern third of the state than to sections further 
west.

This Station has been making a test of Bromus inermis for pas- 
ture. Last fall several acres were seeded down to brome-grass on a
field that had previously been in oats. The grass grew nicely, except 
where the volunteer oats came up, but  fortunately the oats died out 
during the winter, and this spring the brome-grass came on in first- 
class shape, and is furnishing pasture this spring and summer for a 
herd of young bulls. The grass is thick and has a luxuriant growth, 
and during the dry spell that extended through the latter part of July, 
1903, i t  remained green and luxuriant when other grasses were drying 
up. Stock seem to relish this grass;  it starts early in the spring, 
coming on nearly a month earlier than the ordinary pasture grasses; 
it is also a good pasture in the late fall. As brome-grass can with- 
stand a good deal of dry weather, it is adapted to any part of the state. 
When cut for hay, it is greatly relished by both horses and cattle. 

Green wheat furnishes an ideal pasture for dairy cows, and when 
there is not much danger from the Hessian fly it may be seeded 
early and produce considerable pasture during the fall, and will fur- 
nish excellent feed during the spring. On account of the limited 
amount of land available for pasture purposes, this Station has not
had a chance to make a comparative test of wheat pasture on the 
College farm, but  the department has collected data from those who 
have pastured it, from which we quote the following: 

Mr. F. L. Huxtable, Sedgwick county, Kansas, says: “Wheat 
makes one of the best kinds of pasture for dairy cows in early fall or 
early spring. The milk from cows on wheat pasture makes a June
butter, which means that it is of the highest quality. Wheat pasture
with some kind of straw or hay, and perhaps a very little grain, make 
an ideal ration for a dairy cow.” 

Mr. L. R. Sanford, Nemaha county, Kansas, writes:  “My milch 
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cows do better on wheat pasture with a little straw than any other 
feed I give them during the fall and spring months. At the same 
time the pasturing seems to help the wheat and we get a better crop 
thereby.” 

Mr. A. B. Felton, McPherson county, Kansas, says: “Our  cows 
give a large flow of milk and keep in a good condition with nothing 
but wheat pasture and straw. If the season is favorable for wheat 
growth they get little else from November until April, except in the 
coldest weather, when the ground is covered with snow or when it is 
muddy. If care be taken not to overpastare when turning stock 
on while the ground is soft and muddy, and not to pasture too late 
in the spring, you can get as good or better crop of wheat than when 
you do not pasture it.”

Mr. J. W. Fields, McPherson county, Kansas, writes:  “Pasturing 
wheat is good for the wheat itself if not carried too far. It furnishes 
a June  quality of milk and butter, and furnishes the best kind of cow 
pasture.” 

Mr. John Bitner, Barton county, Kansas, who raises from 1200 to 
1500 acres of wheat every year, and who pastures a large herd of cat-
tle and horses on his wheat, says that he gets as good or better crops 
on fields that are pastured than those that are not. 

Since it is good for the wheat to be pastured and is good for the 
cows to do the pasturing, arrangements should be made in the wheat 
sections to have plenty of green wheat for the cows. 

Rye is nearly if not quite equal to wheat as cow pasture, and all 
recommendations given in favor of wheat can likewise be given for 
rye. This Station has pastured its dairy cows on rye with excellent 
results. There are some complaints to the effect that rye taints the 
milk, but we find that if the cows are brought in a couple of hours 
before milking-time and the milk aerated there is no trouble.

Dwarf Essex rape has been used at this Station both for hogs and 
dairy cows. Neither hogs nor cattle seem to relish it at first, but after 
becoming accustomed to i t  they eat it greedily, especially if it is not 
allowed to grow too rank. There is some danger of cows bloating on 
rape. It furthermore gives the milk a peculiar odor that is somewhat 
difficult to get rid of even by aerating it. Rape makes a much better 
hog pasture than cow pasture. When wanted for cows it is better to 
seed the rape with oats. 

For the past three years the Kansas Experiment Station has se- 
cured excellent results from pasturing green sorghum. This feed we 
find ready to use when the pastures are dry, and it yields an immense 
amount of feed from a small area. We have realized in a dry season, 
when hay was high, as much as $8.20 per acre from pasturing green 
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sorghum one month, and have the field left to produce a second crop. 
Notwithstanding our success in pasturing green sorghum, we do not 
recommend it. There are too many cases on record of deaths caused 
by i t  (sorghum poisoning), and we do not even risk our pure-bred 
cattle on i t .  While we believe that much of the trouble from green 
sorghum is caused by cattle going on i t  with empty or partially empty 
stomachs, yet the man who pastures i t  must do so at his own risk.

PASTURING GREEN ALFALFA: During the last two years the Kan- 
sas Experiment Station has been experimenting to see what can be 
done in  the way of pasturing alfalfa. This work has covered both 
fall and spring seasons. 

On September 26, 1901, nineteen common cows were given all the 
alfalfa hay they would eat, and in the afternoon pastured on alfalfa, 
which was in a fine succulent condition, as a result of the September 
rains. They were watched carefully and left in from an hour to an 
hour and a half. No bad results followed. The next morning they 
were again fed all the alfalfa hay they would eat, but, after having had 
a taste of the green alfalfa, they seemed to care very little for the hay. 
They were turned on alfalfa pasture at 7 :20  A.  M. and taken out at  
8 :35 A. M. No sign of bloat was apparent. They were left in the dry 
lot with access to alfalfa hay. At 1 :20 P. M. one of the smaller cows 
bloated. To give the matter a thorough test, the remainder of the 
herd was again turned on alfalfa pasture and remained there about 
fifty minutes, when one of the cows showed signs of bloating. Gas 
formed so rapidly that it was necessary to use the trocar and canula.
The paunch was so full of food that very little gas could be removed 
with the canula. Four other cows were also bloated. Three were re-
lieved by a gag, and one was finally relieved by the trocar and canula, 

Soon after this experiment the College was presented with some 
sample “alfalfa bits,” with the request that we make a thorough test of 
them. These bits consist of a small tube about three-eighths of an 
inch in diameter, the bore being about one-fourth inch in  diameter. 
The center of this bit is perforated with holes a little over one-eighth 
inch in diameter, connecting with the bore running lengthwise of the 
bit. These holes are six in number and about one-half inch apart.
It is claimed that these bits will prevent cows from bloating while on 
alfalfa. The gas formed is supposed to go to the mouth, enter the 
bore of the bit through the perforations, and escape from the bit on 
either side of the mouth. Since the bits were recommended by some 
of our most successful stock-breeders of the state, we thought we 
should give them a test. 

The 1st of November we took ten calves, averaging about six 

although complete relief did not occur until about 7 :30 P. M.
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months of age, and put  them on alfalfa pasture, five with bits and five 
without bits. These calves became accustomed to the alfalfa gradu- 
ally, the time being increased fifteen minutes per day until they got 
all they would eat. This experiment was continued through the  
month of November, and we did not have a  s ingle case of bloat, with 
or without the bits .

We continued the experiment with the bits during the months of 
May and June,  1902, using cows instead of calves. Three cows were 
provided with bits and one without. These cows were first allowed 
to eat all the tame-grass pasture they could handle, after which they 
were turned on alfalfa for fifteen minutes. The next day they were 
given the same treatment, with the exception of increasing the time 
on alfalfa to thirty minutes; the third day they were on for one and 
one-half hours; the fourth, three hours; then all day, and a little 
later were allowed on day and night. No case of bloat appeared for 
over a week. At this time the alfalfa was cut, and soon after the 
cows were eating second growth. One morning soon after this the 
cow without the bit bloated immediately after being watered; she 
was relieved of the gas by a gag, after which an alfalfa bit was placed 
in  her mouth, and she was allowed to return to alfalfa pasture. For 
a couple of days all went well, after which she bloated u p  six differ- 
ent  times, and the last time had to be punctured. One of the other 
cows bloated three times and another four times. One of the cows
went through the experiment without bloating at all. About the 
middle of June  a fifth cow was added to the experiment, with a bit.
In less than ten days she had bloated twice. 

Our experience indicates that it is unsafe to pasture alfalfa with 
cows, although some farmers have done i t  successfully, and we have 
done it successfully with some individual animals. If a man wants 
to run the risk of pasturing alfalfa, we believe the bits are a help, in
that they prevent the cows from eating the alfalfa as fast as they 
would without them. The bits might have some influence as a gag, 
although they appear to be rather small for this purpose and have a 
tendency to make the cow's mouth sore. Our experience indicates 
that the openings into the bore of the bit are of no particular value, 
as they are soon stopped u p  with the green alfalfa. The straight 
bits seem to be better than the curved ones, as they are more easily 
cleaned. 

The cows did well while on alfalfa, they increased in the milk flow, 
and not only did not need grain but would practically refuse to eat it;
but they required so much watching, especially with the second growth 
of alfalfa, that we considered it too risky to keep them on it longer. 

SOILING CROPS. The Kansas Station has had some experience in
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feeding green feeds to cows as soiling crops. I n  the spring of 1899 
the common herd at the Agricultural College was divided into two 
lots, each lot giving practically the same amount of milk, at very 
nearly the same test and lactation period. Each cow was given what 
grain she would eat a t  a profit, the average being a little over three 
pounds daily per head. The green feeds used were alfalfa, oats, corn, 
and Kafir-corn. The pasture was composed of both prairie and tame 
grasses. It should be noted in this comparison that the timely rains 
made the year 1899 an exceptionally good year for pasture. During 
the months from May to August the prices of butter-fat ranged from 
14 to 15½ cents per pound, and during the month of September raised 
to 17½ cents. The results obtained with each of the soiling crops, 
together with a comparison of soiling vs. pasture, are given in the fol- 
lowing table:

From this table we find that it requires an average of 116 pounds 
of green feed per cow per day, including what little was left as waste. 
It required 0.71 of an acre to support a cow on soiling crops 144 days. 
During the same period i t  required 3.63 acres to keep a cow on pas- 
ture. It will be noticed that alfalfa was fed 74 days. This was from 
May 10 until August 1, except nine days the fore part of June,  when 
the oats were fed. Where alfalfa is properly managed it can be made 
to produce green feed during the whole summer. The corn was fed 
during the month of August. Cane was fed the first half of Septem- 
ber, and Kafir-corn the last half. 

The pasture cows yielded the most milk by 6618 pounds, and the  
most butter-fat by 280 pounds, but consumed 1232 pounds more 
grain. I n  the columns headed “Income less cost of grain” i t  will be
seen that the soiling crops brought an income above the cost of grain 

IET n/a




May 1904.] Experiments with Dairy Cows. 97 

of $18.08 per acre, while the pasture brought only $4.23 per acre. Of
the soiling crops, alfalfa gave the largest returns per acre, corn next, 
cane third, Kafir-corn fourth, and oats fifth. The average result 
shows that it is possible to get over four times as much per acre by 
soiling as by pasturing. This does not mean that soiling always pays, 
It will depend largely upon the cost of labor and the amount of pas- 
ture land a person may have. Not considering the amount of land 
used, our cows did the best on pasture. 

During the month of June,  1900, which was one of the dryest 
Junes in many years at this Stat ion the pastures became almost 
worthless, especially during the latter part of the month. On June  
23 we began feeding the cows green alfalfa in the yards at night. 
On this date the milk yield for 22 cows was 395 pounds. On July 3, 
ten days later, the yield of these cows was 356.9 pounds; July 13, 
360.9 pounds; and Ju ly  23, just as the pastures were beginning to re- 
cover from the effects of the dry spell, the yield was 446.2 pounds, 
No fresh cows were added during this period. The average for the 
entire period was 390.9 pounds-4.1 pounds less than was given a t  
the beginning, making a loss of about one per cent. 

A milk hauler who was delivering milk to the Manhattan cream- 
ery a t  this time estimated that the decrease in the milk yield of the 
different herds from which he was hauling was about twenty-five per 
cent. This difference of twenty-four per cent. between the College 
common herd and the herds in the surrounding community is a loss 
not only for the entire period of drought, but in many cases a loss for 
the entire lactation period, and this loss was intensified by the fact 
that the price of butter-fat took a sudden jump in value. 

Nearly every dairyman has experienced the shrinkage that comes 
in  midsummer, when the pastures dry up and grass is scarce. It is
a t  this time that soiling will pay and pay liberally. In what better 
way can a person realize from twenty-three dollars to twenty-five dol- 
lars per acre for his green corn or green alfalfa? When the cows 
look over the fence with longing eyes at the corn, the efforts usually 
spent keeping the cows out of the corn had better be spent in throw- 
ing the corn over to the cows. The green corn, alfalfa or cane grow- 
ing alongside the pasture will pay greater profits if marketed to cows 
in need of extra feed than if held and sold to the local grain dealer; 
and not only that, but i t  will keep u p  the flow of milk and will in- 
crease the profits derived from dairying on dry feed next fall and 
winter. 

The acreage required in soiling crops is comparatively small in the 
experiment detailed above. The acreage required per cow is only 
one-fifth the amount required for pasture. There are some objec- 
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tions to the soiling practice-it takes a great deal of labor and breaks 
into the other work practically every day. After heavy rains i t  is 
practically impossible to get into the field to cut the soiling crops.
There is less difficulty on this score on a good alfalfa field than there 
is with the other crops that are usually employed for soiling pur- 
poses. On account of the difficulties involved in harvesting soiling 
crops, the silo is to be recommended as furnishing an excellent means 
of providing good succulent feed to tide over dry spells in summer. 
The convenience of the silo and the value of the ensilage is given 
later. 

For the benefit of those who do not have silos and must rely upon 
soiling crops, the following dates are given showing the time when 
the different crops are available as green feeds under the conditions 
usually existing in Riley county:

Alfalfa, May 20 to September 30. 
Wheat, June  1 to June  15. 
Oats, June  15 to June  30 .
Sweet corn, July  15 to July  31. 
Field corn, August 1 to September 15.
Sorghum, August 1 to September 30. 
Kafir-corn, August 1 to September 30. 
Wheat and rye pasture, until the ground freezes. 

ENSILAGE. Ensilage is any green feed preserved in an air-tight 
receptacle, usually called a silo. Most any feed can be used for this 
purpose, but  usually a large-growing variety of corn, seeded rather 
thickly and having a large number of small ears, is used for this pur- 
pose. The principle in curing ensilage is the same as with canned 
fruits- to preserve the product in just as near nature’s state as pos- 
sible. When preserved in this manner, it furnishes succulence and 
variety as well as a large amount of nutrients, and green feed pre-
served in this manner is greatly relished by stock during winter 
months, when they have access to no other green feed. 

Ensilage furnishes an excellent substitute for soiling crops, and 
the silo can be opened when the pastures are getting dry, and the 
flow of milk kept up  by this means. When the rains come on and 
the pastures improve, the silo can be closed and reserved until the 
next time i t  is needed. It is easy to handle, and can be kept, when 
desired, for years. It can be confined in a small space, and thus save 
much room. It takes the place of roots, and can be produced at about 
one-half the cost. Where a corn-harvester is used, the cost of filling 
a silo has been reduced as low as thirty-three cents per ton for labor, 
The machinery used in filling the silo can be used to excellent ad- 
vantage in preparing rough feed for cattle. As indicated below, there 
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is  considerable saving of rough feed by running it through an ensi- 
lage-cutter. 

Corn Ensilage.   This Station has been using the silo for a num- 
ber of gears. When this College had a large herd of Short-horn 
cattle, they were fed through the winter with practically no grain, re- 
ceiving corn ensilage and now and then a little hay for roughness. 
The cattle came through in most excellent shape. 

This Station has also just completed a very interesting test of corn 
silage for steers, and, as not unfrequently the milkers of dairy cows 
are also feeders of beef steers, a brief statement of our experience 
with ensilage for these is given herewith. 

Chopped alfalfa, with a grain ration of corn and Kafir-corn, was 
fed with this ensilage. The lot compared with this was fed the same 
with the exception of the ensilage, 

The steers with ensilage consumed 715 pounds of grain per 100
pounds gain, and those without ensilage consumed 733 pounds of 
grain per 100 pounds gain. The steers with ensilage were in a 
healthier condition and they finished off much better than those 
without ensilage, as is shown by the fact that they brought $4.95 per 
100 pounds while the same class of steers without ensilage brought 
only $4.70 per 100 pounds. Figuring the value of the gains, and de- 
ducting the value of the grain and alfalfa fed, we find that the ensil- 
age brought an income of $3.29 per ton. 

Ensilage has also been found to be a good feed, when given in  
limited quantities, to hogs and even chickens. 

Average farm land in  an average season will produce from twelve 
to  fifteen tons of green corn per acre, and good bottom land much 
more. If it only yields ten tons per acre, and is worth as much as in- 
dicated by the steer experiment, there would be an income of $32.90 
per acre. Since ensilage is very desirable for both dairy cows and 
feeding steers and as an economical factor in hog and chicken pro- 
duction, and as the machinery used in connection with the silo is 
needed for other purposes, the silo would appear to be a very eco- 
nomical feature in successful farming. 

Alfalfa Ensilage.   The Kansas Experiment Station started an in- 
teresting experiment in  the spring of 1903 to determine the possi- 
bility of converting the first cutting of alfalfa into an ensilage crop. 
On account of the heavy rains, i t  was impossible to get on the fields 
to cut this crop of alfalfa until June  8. The alfalfa had gone too 
long, and consequently was rather coarse, was rusted badly, and un- 
fortunately had a good many weeds (Leptilon canadense) in it, com- 
monly called Canada fleabane or horseweed, and would have made 
very poor hay. We put the entire first crop-sixty-one tons, green 
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weight-into the silo. This silo was opened July 16. The top two 
feet were molded rather badly, but  after this was taken off i t  was found 
to be in excellent shape, except around the sides, where i t  had molded 
a little. When putting this ensilage into the silo, we kept one man 
busy tramping around the sides and distributing the ensilage evenly 
in the silo. Judging from the way the alfalfa molded, we ought to 
have had two men in  the silo instead of one, in order to thoroughly 
pack the outside layer. Both the moldy and slightly molded ensilage 
around the sides were eaten up clean by the herd when hauled out 
into the pasture. The dairy cows ate this ensilage exceedingly well. 
At  least two-thirds of them ate i t  weeds and all, and the other one- 
third ate it all but the weeds. We were able to keep up the flow of 
milk during the dry spell in the latter part of July, 1903, by feeding 
this alfalfa ensilage. As it comes out of the silo the ensilage does 
not seem to be as sour as corn ensilage, and if it is left exposed it, has
a tendency to dry instead of spoiling, and we can take it out less rap- 
idly than we can corn ensilage. W e  have had little experience with 
this alfalfa ensilage, but, so far as this experience goes, it is certainly 
a very desirable feed, and as the first cutting of alfalfa frequently 
comes at a season of the year when i t  is difficult to cure, as it is ranker
and coarser than subsequent cuttings, it would appear that putting 
the first crop in the silo has many advantages. 

A good substitute for ensilage is roots. Mangel-wurzels are proba- 
bly the best variety, and are greatly relished by stock, are appetizing, 
and cause the animals to eat more of other feed. They are rather 
costly, however, requiring nearly twice as much expense in raising 
them as in producing ensilage. Where one is forcing a dairy cow to
make a high record they are very desirable, and under such circum- 
stances may be used in connection with ensilage. 

ALFALFA HAY. This station has had such excellent results from 
feeding alfalfa hay that we consider i t  an indispensable factor in 
dairying. Usually the rough feeds are rather poor in protein, but  
alfalfa contains eleven pounds of digestible protein in every 100 
pounds of hay. This per cent. of protein is for average hay;  good 
quality, well cured, with the leaves on, will test much better than this. 
Recently the department sent samples of alfalfa hay from Riley 
county to be analyzed, with a view of i t  being used at the S t .  Louis 
test of dairy cattle. The analyses of this hay, which were common 
samples, showed that the total protein contained was 19.1 per cent., or 
4.8 per cent, higher than the average. Our experience indicates that 
to a certain extent alfalfa can be made to take the place of bran; the 
analyses of digestible nutrients of these two feeds follow. 
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As far as analysis of digestible nutrients is concerned, the alfalfa is 
fully as good as bran in  carbohydrates, is nearly equal to it in protein,
but falls a little behind in fat. There is doubtless greater range of
variation with alfalfa than with bran, and with good quality of alfalfa 
the digestible nutrients will undoubtedly equal or be superior to bran, 

During the winter of 1902-’03 this Station tried running the hay 
through an ensilage cutter, and we found that there was a great sav- 
ing of feed where the hay was thus treated. When our cows were fed 
the whole hay there was plenty left for bedding; when they were fed 
the chopped hay they ate it  stems and all. From our experience 
with feeding chopped alfalfa to dairy cows and to steers, we have 
estimated that there is a saving of thirty per cent. where the alfalfa 
is cut up. 

A comparison between alfalfa hay and soy-bean hay was made with 
dairy cows, and it was found that soy-bean hay was not equal to 
alfalfa-the leaves were broken off and there were many coarse 
sterns which the cows did not relish. However, when the soy-bean 
hay was placed in  the racks in the yards the cows would pick at it,
and evidently received a good deal of good from it.

The same experience was realized in  attempting to feed cowpea 
hay, here the stems being still coarser. At the time of harvesting the 
cowpea stems are very full of water, and it is difficult to cure them, 
This would frequently injure the leaves, so as to materially decrease 
the value of the hay. As far as our experience goes, the cowpeas 
furnish a better soiling or ensilage crop than they do a hay crop. 
The  composition of soy-bean and cowpea hay approaches very closely 
to that of alfalfa, but on account of the physical condition of these 
hays they are less valuable for cattle feeding. 

The Kansas Experiment Station has still further tested the feeding 
value of alfalfa for wintering cows not in milk. Seven head were fed 
entirely on this hay, commencing September, 1901, and continuing 
through the entire winter. The results obtained with these cows, 
which varied more or less in weight and age, are shown in  the follow- 
ing table. 

IET n/a




1 

I 
A 

C 
C 
B 

S 

The cattle gradually improved in  their appearance when fed 
alfalfa hay. 

RED CLOVER. Riley county is practically outside of the clover 
section, and we have had very little experience in feeding Red clover, 
except as we have had it in  our pastures for a short time. What little 
experience we have had indicates that it is a feed greatly relished by 
cows, and that it keeps up the flow of milk next to alfalfa. This ex- 
perience coincides very closely with the composition of these feeds. 

SORGHUM. Sorghum is a heavy yielder and furnishes probably 
more succulence than any other dry feed that we have. Cattle will 
eat the saccharine varieties, stalks and all, with but very little waste. 
Our experience teaches us that i t  is necessary to add other feeds rich 
in protein. When sorghum hay is fed alone or in connection with 
Corn there is liable to be a lessening of the milk yield, for the reason 
that the cow does not get enough protein to give the best results. The 
difference in the composition of sorghum, as compared with alfalfa, 
is shown in  table XXVI. 

We can see from this that sorghum ID greatly deficient in protein 
This should be supplied in some way when feeding it.

During the past winter we have experimented with running the 
sorghum through the ensilage-cutter, and we find that the cows eat it
up cleaner and give better results than when fed whole. When cut- 
ting up sorghum only small quantities can be stored at  once, for the
reason that it will heat and spoil. 

STOVER FROM CORN AND KAFIR-CORN. As corn is one of our great- 
est crops, and will doubtless continue to be, it is very important to be
able to utilize the fodder. Where there is young stock to “rough 
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through the winter,” our experience indicates that the problem is a 
comparatively easy one; even milch cows on alfalfa or clover will eat 
a little stover when i t  is placed in a rack where they can get it at will. 
If stover is used for the sole roughness, it will require considerably 
more grain than with the roughness containing more protein. We 
have tested both the corn and Kafir-corn stover and find them to be 
of about equal value. Stover will be eaten up much cleaner when it
is run through an ensilage-cutter than when i t  is fed whole. 

MILLET. When cut while the seed is in  a hard-dough state millet 
makes excellent hay for dairy cows. Millet is a fair yielder, contains 
a large amount of nutrients, although these are rather deficient in  pro- 
tein, and for this reason should be fed in connection with feeds that 
contain a large per cent. of this important ingredient. If the seed is 
allowed to ripen, we find it does not give nearly so good results for
hay. 

HAY FROM PRAIRIE GRASSES. We have fed prairie hay at this Sta- 
tion only a short time. While it may be classed as an ideal rough- 
ness for horses, it is not nearly so well adapted to cows. If  grains 
rich in protein are fed with it, it may give fair results. On the Man- 
hattan market prairie hay has been selling for practically the same as 
alfalfa, and as it is only about one-half as nutritious as alfalfa, it is 
usually ruled out of consideration as a roughness for dairy cows. 

ORCHARD-GRASS, ENGLISH BLUE-GRASS, AND RED CLOVER. This 
mixture has produced an excellent hay crop which is greatly relished 
by the cows and gives good results. The more clover i t  contains the  
better the feed. Orchard-grass has practically the same composition 
as millet, and can be fed in its stead. 

FEEDING GRAIN. 

From tests made at this Station, we find that dry milch cows and 
dairy stock need no grain when supplied with nitrogenous roughness. 
When the cow freshens her system is taxed to its utmost to produce 
milk, and i t  requires just as much energy to produce milk as i t  does 
to pull a dray wagon, and, on account of this taxation of the cow’s sys- 
tem, it is necessary that she be supplied with more concentrated feed, 
so there will be more energy given off from the same weight of feed 
consumed than in the case of roughness. There is a limit to the 
bulk that i t  is possible for a cow to consume, and if she has con- 
sumed about as much bulk as she can handle before calving, the in- 
creased energy must come from the more concetrated feed. The 
amount of grain that is to be supplied depends upon the amount of 
work that is to  be done. It likewise depends upon the richness of 
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the roughness that is fed with it.  There is much greater variation, 
due to the individuality of the cow, that is to be considered in feed- 
ing grain than in feeding roughness. The idea should be to get each 
cow to eat what grain she will handle at  a profit. As an aid to deter- 
mining the most economical grain, this Station has been using the 
figures recorded below. 

This table is constructed in the same manner as the table for 
roughness, taking corn at  ten cents per 100 pounds as the basis. This 
table is also arranged on the basis of total nutrients and protein nu- 
trients. After the cheapest grain ration is selected, and getting the 
test of the cows by matching the milk record, the amount fed can be 
increased or decreased according to the ability of the individual cow 
to consume it  at a profit. The experience of the Kansas Experiment 
Station shows that one cow will produce butter-fat at 10.11 cents per 
pound for feed consumed and another by her side will charge twenty- 
four cents per pound. This difference would never have been found out 
if we had not kept records as to the amount of milk produced and feed 
consumed. 

It is usually desirable to feed two or three pounds of grain per 
head daily to milch cows during the summer. For the best cows, the 
allowance may be increased to six or eight pounds. As the cows get 
considerably more protein out of fresh green hay than they do out of 
cured hay, their grain ration may be more carbonaceous for summer 
than for winter, Corn-and-cob meal will answer very well. If the meal 
is used without the cob, i t  is well to distend i t  with a little bran. The 
value of this extra summer feed was tested by this Station in the sum- 
mer of 1898. 

The College herd consisted of thirty common cows that were fed 
an average feed of three pounds per day per head. These cows were 
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compared with fifty-five cows of the same class belonging to eight 
different patrons of the Manhattan creamery, and which had received 
no extra feed in addition to pasture. On July 5 the College cows 
were yielding an average of 18.42 pounds of milk per day per head, 
while the patrons’ cows were yielding 12.67 pounds per head. On 
August 16, six weeks later, the College cows were yielding 17.59 
pounds per head, while the patrons’ cows were yielding 7.71 pounds 
per head. This makes a drop of 0.83 of a pound per head per day- 

.4½ per cent.-for the College cows, and 4.96 pounds per head per day 
-39 per cent.-for the patrons’ cows. The feeding of a little extra 
grain has much to do with keeping up  the flow of milk during the 
critical period of dry weather, and adds materially to the profits that 
occur after the dry weather is past. 

Following the dry season of 1901, the high prices prevailing for 
grain caused a good many dairymen to dry up their cows and feed 
them on rough feed. This Station inaugurated an experiment to 
determine whether this policy would pay or not. It required so 
much feed to maintain the animal, and the question to determine was, 
how much more fed would i t  take above the feed of maintenance to
obtain a good flow of milk. 

Three cows, representing a fair average of our Kansas milch cows, 
were fed wheat straw, ground wheat, and cottonseed-meal. The  cows 
became accustomed to the cottonseed-meal gradually, by starting with 
one-half pound, and increasing one-fourth pound daily until the maxi- 
mum of 4 pounds per day was reached. This transition period re- 
quired fourteen days. As these cows had been receiving sorghum 
pasture and alfalfa hay, they did not relish the straw at first, and were 
allowed 52 pounds of alfalfa hay during the transition period. The  
following figures give the results in the production of butter-fat:

Daily production of butter-fat per cow previous to experiment, 
thirty days, 0.74 pound. 

Daily production of butter-fat per cow during transition period, 
fourteen days, 0.70 pound. 

Daily production of butter-fat per cow during experiment, thirty 

The reduction of 0.1 pound in the daily production of butter-fat 
is accounted for in the sudden change from succulent pasture to dry 
straw and the increase in the lactation period. After the cows were 
accustomed to the change, the production of milk and butter-fat was 
fairly uniform. 

days, 0.62 pound. 

-4 
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According to experiment reported under “Maintenance Ration,” 
these cows would consume as much or more straw and 360 pounds of 
wheat of the above grain as a maintenance ration. This leaves 230 
pounds of ground wheat and 244.5 pounds of cottonseed-meal to be 
oharged against the butter-fat account. At $1 per 100 pounds for 
wheat and $1.50 per 100 for cottonseed-meal, this would amount to 
$5.96. During this time these three cows produced 56.2 pounds of 
butter-fat. At  17  cents per pound, the financial statement stands as 
follows:

In the above account the skim-milk is to pay for the hauling. 
With good management it will do more than this. 

It will be noticed that this experiment represents an extreme case, 
Nearly every farmer has some corn or Kafir-corn fodder, millet, sor- 
ghum hay, prairie hay, Red clover, alfalfa, oat hay or even oat straw 
that  can be used instead or in place of part of the wheat straw with 
much better results. Any of these rough feeds will ‘enable the dairy- 
man to reduce the amount of grain needed. Where Red clover or 
alfalfa is available, little or no cottonseed-meal is required.

By feeding his milch cows on a milch ration, the farmer will not 
only save more money than he would to winter them on a maintenance 
ration, but he will keep his cows in the habit of giving milk (a  very 
important point) ,  will help to keep his creamery, skimming station 
or cheese factory operating on a paying basis, and will have his cows 
on hand as a paying investment in the spring. If he then desires, he
can dispose of any of his surplus stock at high prices. 

CORN. This grain makes an excellent balanced ration in connec-
tion with alfalfa, This Station fed alfalfa and corn as the dairy ration 
for a considerable length of time, and it was found to give excellent 
results.  Corn is appetizing and is relished by the cows. 

KAFIR-CORN.  We have fed Kafir-corn in comparison with corn, 
and find that we can get very nearly as good results with it as with 
corn, and we have used it in the place of corn in figuring out balanced 
rations. When it comes to yield, the Kafir-corn has the advantage of 
corn.  Eleven years’ experience on an upland farm belonging to the
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Kansas Agricultural College shows that the average yield of corn has 
been 34.5 bushels per acre, while the average yield of Kafir-corn has 
been 46 bushels. Wherever we have fed corn and Kafir-corn mixed 
we have obtained better results than with either one alone. 

Some complaints have reached this Station of the poor flavor 
Kafir-com gives to butter when fed to dairy cows. The Kansas 
Station has fed the grain and fodder of Kafir-corn for months at  a 
time, and has never experienced a particle of trouble in its pro- 
ducing a poor quality of butter. During the months of February 
and March, 1898, the Station herd was fed almost exclusively on 
Kafir-corn meal for a grain ration. At  that time the dairy school 
was in session, and we were making butter from the milk of this herd 
without the addition of any milk from outside sources. The butter 
was tested by competent judges and pronounced excellent in quality. 
Since then the grain and fodder of Kafir-corn have been fed as the 
whole or part of the ration for our dairy cows, and the milk from these 
COWS has been used as starter for ripening cream, and in  no instance 
have we heard a single complaint from the use of College milk on ac- 
count of the Kafir-corn flavor. We have noticed that when the sea- 
son is poor for growing fodder considerable penetrating dust arises 
from the crop when handled at feeding-time. If the feeding is done 
just before or at  milking-time, particles of this dust with the germs 
they carry will undoubtedly find their way to the milk-pail, and will 
undoubtedly cause a poor quality of butter. Usually the complaints 
have come where the Kafir-corn is more or less damaged by rains, and 
where the feed was damaged the most the milk made the poorest 
quality of butter, and indications pointed to a slight decomposition 
of the feed. As hays and fodders of all kinds contain a large number 
of offensive germs, every effort should be made to prevent their en
trance into the milk. 

GROUND WHEAT. When corn is high wheat may be used as an 
economical feed for dairy cows. We have fed it in the place of corn 
and bran and obtained fully as good results from its use. 

BRAN. Bran is frequently cheaper than corn, considering the  
amount of nutrients i t  contains, and is an admirable cow feed. This  
Station has fed it at times as the sole grain ration, and at other times
as one of the main components of a grain mixture, where other grains 
can be had at reasonable prices. We prefer using it i n  a mixture,
and only when other grains are high in comparison do we use it as 
the sole grain. 

SOY BEANS. The soy bean is a plant imported from Japan, and the 
grain from this plant is noted for its high content of protein and oil.
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Experiments at  this Station shown that in most cases soy beans can 
be made to take the place of oil-meal as a feed for dairy cows. Dur- 
ing the summer of 1899 soy beans were raised on the College farm in 
considerable quantities and were produced at a cost of eighteen dol- 
lars per ton. During the following fall oil-meal was sold at twenty- 
eight dollars per ton. This makes a saving of ten dollars per ton to 
the farmer who grows his own oil-meal equivalent on the farm. Soy 
beans are not very heavy yielders. Twelve to fifteen bushels per 
acre is a fair yield, and it is a question as to whether i t  will pay to 
grow them extensively in the alfalfa and clover districts, for the rea- 
son that protein can be furnished in these plants in much larger 
quantities and much cheaper per acre of land employed. 

Soy beans have the quality of producing softness in butter. An 
experiment was made at this Station by making soy beans one-half 
of the grain-ration for the dairy cows, and the butter became so soft 
that it was impossible to work it satisfactorily after i t  was churned. 
Even though it was chilled with ice-water, it was impossible to mix 
the salt with the butter without having large and numerous streaks 
through it. This difficulty is not experienced when soy beans form 
only a small part of the ration, and, as they are very rich, a small 
quantity is usually sufficient to furnish the nutrients required by the 

COTTONSEED-MEAL. The College dairy herd has been fed cotton- 
seed-meal rather extensively, but rather cautiously, with excellent 
results. In feeding it we have been careful to get the cows used to 
it very gradually, beginning with not over one-fourth to one-half 
pound daily per head. This allowance was gradually increased until 
the corns were consuming from three to five pounds daily per head. 
The cottonseed-meal had the opposite effect from the soy-bean meal: 
i t  hardened the butter, and in the winter-time had a tendency to make 
it crumble. With soy beans and cottonseed-meal available, it is
possible for the private dairyman to so regulate the ration of his cows
that he can produce butter of any desirable consistency. 

CONDIMENTAL STOCK FOODS. The Kansas Station has made a
careful trial of the Acme stock food, and the Globe stock food as

cow. 
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feeds for dairy cows. The details of this experiment were published 
in Press Bulletin No. 88. A summary of the results indicates that 
these stock foods are of no special value to dairy cows accustomed to 
a good balanced ration. This experiment has been verified by the 
experiments of other stations, which have tested even larger numbers of 
stock foods. With  financial gain as his object, i t  will pay the dairy 
farmer to confine himself to those feeds that have been thoroughly 
tested and whose merits are known, rather than to pay exorbitant 
prices for feeds which are, to say the least, of doubtful utility. The  
cows used in this test were in good health, and we had no chance to 
test the tonic effect on cows that were not in the best of condition. 

IMPROVEMENT OF FEEDS FOR DAIRY COWS.

I n  the rations and tables that have been presented in  this bulletin 
only average yields and composition have been given. No enterpris- 
ing dairyman can be satisfied with averages. He will endeavor to 
cure his hays in the best possible condition. Alfalfa, for instance, 
that has been exposed to the rain loses almost one-half of its feeding 
value. I t s  composition also varies at the time of cutting. The 
largest amount of nutrients are found in the crop when it is cut about 
the time that one-tenth of the plants are in bloom, and what applies 
to alfalfa applies in the same manner to other forage crops. Con-
siderable interest is being manifested of late in improving the feeding 
qualities of the different feeding stuffs by selection and breeding the 
plants. Much has already been done along this line, and undoubt- 
edly a great deal more is to follow. Much good will come from 
watching these experiments along the line of improvement, and by 
applying this it is possible materially to increase the quality of our 
different feeds. This means that we will get more out of  100  pounds
of feed, and the enterprising dairymen will study these problems so 
as to realize as much as possible by this means, and will always be 
ready to make use of new discoveries as soon as they are known. 

DIGESTIBILITY OF MILK.

Some interesting experiments have been carried on at the Kansas 
Experiment Station in testing the digestibility of milk.   Physicians 
tell us that milk must be coagulated in the stomach before it can be 
digested. The principle that coagulates milk is rennet. About one 
quart of milk was taken from each of several cows, and to each quart 
was added 1c. c. of rennet extract. The time that it took these various 
samples of milk to coagulate was noted, and i t  was found that the milk 
from one cow would coagulate much quicker and in better shape 
than another. For instance, the milk of Zacona (No. 20), the best 
butter cow in  the herd (bringing an income of $70 to $75 per year 
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for dairy products, not including the calf), was almost impossible to 
coagulate, and when i t  did coagulate it was stringy, and not a nice, 
clean curd. The milk of the next best cow, on the other hand, coagu- 
lated quickly and in first-class shape. The other cows fluctuated 
between these two, some coagulating readily and others with great 
difficulty 

If it is true that the milk must be coagulated before it is digested, 
and the milk of some cows coagulates with great difficulty or not at all, 
it stands to reason that an infant or an invalid might starve on the 
milk of some cows and no one would know the reason why.   In de-
livering milk to cities milkmen are frequently asked to bring the milk 
from the same cow each day for infants or invalids. If the cow hap- 
pens to be one like the best butter cow of the College herd, it might 
be very disastrous to the infant or invalid using the milk. Without a 
digestibility test it would be much better to use the milk of a mixed 
herd than from any one cow. 

In carrying on tests to determine the ease with which the milk 
from different cows coagulated with rennet, we found one pure-bred 
Ayrshire cow (Maggie of Woodroffe) whose milk would not coagu- 
late at  all with the ordinary amount of rennet, and it coagulated with 
exceeding difficulty with a large amount of rennet, and when it did
coagulate it was not a normal coagulation. The Station tested the 
feeding of this milk to a half-Guernsey steer calf. This calf was 
gradually changed from skim-milk to the whole milk from Maggie of 
Woodroffe. As soon as it had received as high as five pounds of this 
milk it was found to be scouring very freely, and seemed quite sick. 
As soon as this was discovered the milk from Maggie of Woodroffe 
was taken away from the calf. In three days he had recovered, and 
we again put  him on the milk of Maggie of Woodroffe. H e  showed 
no signs of scouring for two weeks, when for several days he either 
refused to eat his grain or ate i t  very sparingly. Two days after the 
second siege of scouring he was changed to the milk of a pure-bred 
Guernsey cow (Countess Vesta) which coagulated very readily with 
rennet. The calf grew better at once and ate grain heartily. The milk 
from Countess Vesta was continued for two weeks, during which time 
the calf gained nine pounds the first week and twelve pounds the sec- 
ond week. At this time the calf was changed again to the milk of 
Maggie of Woodroffe, but this time it did not seem to affect him. 
The first week after this last change he gained thirteen pounds, and 
the second week he gained thirteen pounds, and appeared hearty and 
vigorous. 
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WATER FOR DAIRY COWS. 

Observations of the College dairy herd show that the cows appre- 
ciate cool water in  summer, and water from which the chill has been 
removed in  winter. Cows will frequently take a drink where the  
water enters the trough, thus getting i t  fresh and cool; in the winter- 
time they are noticed to drink near the tank-heater, where the water 
is warm. As milk is composed of eighty-seven per cent, water, it is
desirable that the cows be given all of this ingredient they need, and 
i t  should be given in such form and at  such times that i t  will enable 
them to have all that they need, and have it in the best possible 
condition for obtaining a good milk yield. 

I n  the creamery patrons’ investigation referred to in the early part 
of this bulletin, there were eighteen patrons, twenty-two per cent. out 
of the eighty-two patrons, that compelled their cows to drink ice-water 
from a creek or pond in  winter. Experience tells us that the dairy 
Cow will not do her best when the water is so cold that it makes her 
teeth chatter to drink it;  furthermore, our experience tells us that it
is no more work to keep tank-heaters running in  water than it is to
break the ice. 

This Station has been using several makes of heaters in the cow- 
yard and feed-lots, and we give herewith our experience in running 
these heaters from December 2, 1900, until April 1, 1901, as given 
in table XXIX. 

Water exposed to the hot sun in summer is not very inviting to  
the sensitive dairy cow. I n  providing water it is well to consult one’s 
own feelings, and provide such as one would be willing to drink 
himself. This would induce a man not to give his cows water from 
stagnant ponds, where a vast amount of impure matter comes from 
the drainage of land which is covered with decomposing matter, and 
brings to their cows an unaccountable number of various injurious 
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germs. Such mater is not fit to smell, much less to taste or drink, 
If it is necessary to have cows get water from a pond, it should be 
drawn off through the means of a pipe to a distance far enough t o  
keep the cattle from standing in i t  and making it muddy and dis- 
agreeable.

COMFORT OF THE COW.

The nervous system of the cow is in close connection with the 
milk-secreting system, and we find that in order to get the best results 
the cow must be surrounded with such conditions as will appeal to 
her maternal instinct. This is helped by providing plenty of ventila- 
tion and sunlight, and i t  is also helped by keeping cows out of dark 
basements, where dust accumulates and germs thrive. 

SHADE. During the summer of 1899 provision was made for a
wood-lot into which our cattle could run when on a hill pasture. It
was noticed that the cows ignored the efforts that we put  forward to 
provide them shade in a ravine near by and went to the top of a hill 
instead. The stiff breezes usually found on this high space had the 
effect of driving away many of the flies, and left the cows free to
manufacture pasture grass into milk. Where it is possible to provide 
a place of this kind with shade-trees it would make an ideal summer 
resort for the dairy cow, for which she would express her thanks in 
the form of an increased yield of butter-fat. 

SCRATCHING-POLES. We have also found it advisable to have 
scratching-poles in the yard. One end of a long pole can be set in 
the ground and the other fastened to an upright post. The pole will 
thus form an incline with the surface of the ground and will present 
various heights, so that any sized cow can get under and scratch her- 
self. Our stock patronize these scratching-poles quite extensively. 
The dairy cow seems to appreciate any attempt that is made to make 
her comfortable, and resents any treatment that tends to produce any 
excitement or disagreeable surroundings. A very noticeable effect 
occurred with our dairy cows immediately after the treatment of some 
pigs in the vicinity of the cow stalls, the squealing of these pigs af- 
fecting both the quality and quantity of the milk produced. 

A WARM BARN. Dairy cows always appreciate a warm barn in 
winter. As they have a thin coat of hair and a thin hide, with a 
rather poor circulation of blood to the outside of the body, they are 
unable to stand the cold breezes that the beef steer can stand and 
thrive under. A barn need not be expensive, but  i t  should be warm 
enough so that the animal heat will keep the manure from freezing. 

FIGHTING FLIES.  Flies are a torment to the dairy cow.  Where 
possible, it is desirable to keep the cows during the day in a cool barn, 
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where the doors and windows are screened to keep out the flies, and 
allow the cows to run on pasture at night. 

Where this arrangement is not possible, we have found by testing 
several fly mixtures, that it is possible to produce a mixture that will 
work reasonably well in keeping flies away, The best mixture that 
we have used, all things considered, seems to be that worked out by 
the Entomological Department of this Station, and is as follows: 
Resin, one and one-half pounds; laundry soap, two cakes; fish-oil, 
one-half pint ;  enough water to make three gallons. Dissolve t h e  
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. The 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 parts not reached by the tail. 
At first it 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. 

A t  the time of milking, we find that it  materially adds to the com- 
fort of the cow and the milker to have material like gunny-sacks that  
will reach the full length of the cow and come down low enough to
hold her tail. This will keep the cow from switching her tail into 
the milk-pail and into the milker’s face. 

LICE. With the best of care, lice will sometimes appear on the 
cattle; they are readily gotten rid of by an application of kerosene 
emulsion or by using some of the dips that are extensively advertised 
and sold on the market. 

IMPORTANCE OF A GOOD HERDSMAN.

The experience of the Kansas Experiment Station includes the 
man factor as well as the cow factor. I n  one instance we had a herds- 
man that was a good man to do what he was told and to draw his
salary, but  there his interest ended. When asked how the recent 
snow-storm or change of feed affected the yield of his cows he did not 
know, although he weighed and recorded each milking. 

Following this man was a herdsman who was a graduate of the Col- 
lege, had taken special work along dairy lines, and was interested in  
every move that he made in caring for the dairy cows and calves. If a 
cow gave a few tenths of a pound more milk to-day than she did yester- 
day he was elated over the fact, and was always figuring how to ac- 
count for it .  On account of this interest he watched the feeding very
closely, and was able to keep the cows in a rigorous condition, 
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and made some excellent records with those he was handling. I n  
the case of calves, the former herdsman had made them gain 1.12 
pounds per day, and the interested herdsman, with the same calves 
and the same feeds, made them gain a t  the rate of 1.8 pounds per 
day, an increase of sixty per cent. From experiences like this i t  will 
be seen that a poor herdsman is an expensive man, and that a good 
herdsman is an economical man, even though he be paid a good sal- 
ary. As increased demands are made on our cows, there is the greater 
necessity for a herdsman to be both skilled and educated, and he 
must be able to direct his own movements as well as those of his 
helpers intelligently, and must produce an atmosphere that will cause 
every one assisting with the cows to be interested in  the results that 
are being obtained. 

VARIATIONS IN THE BUTTER-FAT TEST OF MILK, SKIM-MILK, AND CREAM.

Inquiries are frequently received a t  the Kansas Experiment Sta- 
tion in regard to the variation in the per cent. of butter-fat in milk 
and cream. The Station has been making tests of milk from the 
College herd for the last five and a half years, and the data in this 
bulletin have been gathered largely from this source. 

As many of the inquiries about the test show a lack of knowledge 
about the principles involved in the Babcock test, a short statement 
in regard to some of the leading principles of the test are given before 
taking up  the investigations relative to variations. 

WHY IT IS NECESSARY TO TEST MILK. Any experienced dairy-
man or butter-maker knows that two cows standing side by side may 
vary greatly both in the quantity and quality of the milk produced, 
What is true of individual cows applies with equal force to different 
herds and to different breeds. Where butter is manufactured on the 
farm no injustice is experienced on account of the variation; but where 
the milk of two or more cows or herds belonging to different men is
mixed in a receiving vat, and the butter manufactured from the cream 
obtained from this mixture, it is evidently unjust to pay the man who 
delivers 100 pounds of milk that makes only three or four pounds of 
butter the same as another man whose 100 pounds of milk make five, 
six or even seven pounds of butter. Again, if milk is paid for by the 
hundredweight, a man who is inclined to be dishonest will frequently 
water his milk. 

M ETHODS THAT HAVE BEEN EMPLOYED. No one questions the
accuracy of carefully conducted chemical analysis;  it is the one 
method by which the accuracy of all other methods are compared.
This process, however, requires delicate instruments, much time, and 
the service of a chemist, and consequently would be impracticable in 
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a large creamery. I n  the early days of the factory system cream 
gauges were used, but it was soon found that cream varied in compo- 
sition even more than milk. Specific-gravity tests, test-churns, and 
oil-test churns, together with fifteen or twenty other tests, followed. 
These met with varying successes until 1890, when Dr. S. M. Babcock, 
of the University of Wisconsin, presented to the world a test which, 
on account of its cheapness, simplicity, and accuracy, has thus far 
practically supplanted all others. 

THE BABCOCK TEST.    When milk is allowed to stand, cream (milk 
containing a large number of fat globules) rises to the surface. With 
the Babcock test, sulphuric acid with a specific gravity of about 1.82 
is added to the milk, to hasten and intensify this separation. The acid 
combines with all portions of the milk except the fat. If  the  test
bottle be allowed to stand a few moments, the fat, being lighter than
the rest of the mixture, forms a layer on the surface. If allowed to 
stand long enough, with a favorable temperature, nearly all the fat will 
rise to the surface. To hasten the separation of the fat, the test-bottle 
is placed in  a centrifugal machine and revolved at the rate of 800 to 
900 times per minute for a wheel twenty inches in  diameter. See 
plates 40-43.

After separating the fat, hot water is used to raise it into the neck 
of the test-bottle, to be read. Although test-bottles can be made and 
graduated for any quantity of milk desired, they are usually made to 
test 17.6 cu. cm. (18 grams). Same bulk of acid is used as of milk. 

In reading the column of butter-fat, i t  should be measured from 
the top to the bottom. 

In measuring liquids in a glass tube, a true reading is obtained by
measuring from the bottom of the column to the bottom of the menis- 
cus at the top of the column. I n   testing milk and cream, however, it
is found that a little butter-fat is lost in the process of testing, and 
chemical analysis shows that this loss is practically compensated for 
by reading from bottom to top. 

The accuracy of the glassware used in  the Babcock test is very im- 
portant. Usually the dealers guarantee their glassware to be accurate, 
and there is at  the present time little danger of error from this source. 
A good way for the average operator to test his test-bottle is to make 
a run of the same sample of milk in each of the bottles. If this is 
carefully done, the test ought to be the same in each of the bottles. 
If the entire outfit of bottles were inaccurate and this inaccuracy was 
uniform this method might not disclose the error. 

If a pair of accurate druggist balances are available the test-bottles
may be tested by filling them u p  to the zero mark with pure rain- 
water, preferably distilled water, then balance the bottle, and add 
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enough more water to fill the neck of the bottle to the last calibra- 
t ion.  For every five per cent, marked on the bottle it should hold 
one gram (one cubic centimeter by volume) of water. 

Another method of testing the accuracy of test-bottles is to thor- 
oughly clean and dry them and weigh out 13.69 grams of mercury 
for every five per cent. represented in the neck of the bottle and pour 
into the bottle. Take a piece of dry corn-stalk somewhat larger than 
the opening into the neck of the bottle, carefully peel off the outer 
hard coating, leaving the soft pith as round as possible. Press this 
pith sufficiently so i t  will fit snugly in the neck of the bottle, care 
being taken to have the end cut square across. Press this pith in 
until it reaches top graduation in neck of the bottle, tip the bottle 
upside down, and if the mercury completely fills the graduations in 
the neck of the bottle i t  is accurate. If it more than fills the gradua-
tions in  the neck of the bottle, the latter will cause the milk or cream 
to test too high; if  i t  does not fill the graduations in the neck of the
bottle, it will cause the milk or cream to test too low.
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Pipettes can be tested by a comparative test of the same sample of 
milk with a pipette and bottle of known accuracy. They can also be 
tested by weighing the amount of water they hold, allowing one gram 
for every five per cent. represented in the pipette. If an accurate bu- 
rette, graduated in cubic centimeters, is available, the capacity of the 
pipette may be measured by emptying the pipette into the burette. 
The  sulphuric acid ( oil of vitriol) used in the Babcock test should 
have a specific gravity of 1.82 to 1.83. In handling the acid care 
should be taken not to expose it to the air, as i t  readily absorbs mois- 
ture, which will weaken it. If for any reason the acid being used is 
found to be too weak, larger quantities should be used. 

The temperature of the milk influences the action of the acid. In
a test made at this Station, i t  was found that with milk ranging from 
55 to 60 deg. F. the butter-fat was nearly white, and the reading was 
from 0.1 to 0.2 lower than the same milk tested at a higher tempera- 
ture. The  acid and the milk should be thoroughly mixed together 
as soon as possible after the acid is added. I n  allowing it to stand 
without mixing, the acid in immediate contact with the milk is liable 
to char the fat and produce black spots, which make the reading 
difficult. 

As butter-fat is found in milk in the form of drops (not  solution, 
like sugar,) i t  i s  important that the milk should be thoroughly stirred 
before sampling. This is best done by pouring the milk from one 
vessel to another two or three times, and where the cream has risen 
for any length of time it may be necessary to increase the number of 
pourings. 

IMPORTANCE OF KEEPING BOTTLES HOT IN HAND TESTERS. If the 
testing is done with a hand tester, i t  is very important that the bottles 
containing the mixture of acid and milk be kept hot;  otherwise there 
will not be a complete separation of the fat. The following test 
(table XXX) of ten different samples of milk in a room where the 
temperature was between 64 and 70 deg. shows the possible variation, 
The water used in filling these bottles was 170 deg. F.:
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Besides the average variation of 0.2 of 1 per cent., it was found that 
the tests made without hot water had considerable froth at the top of 
the fat column, which interfered greatly with correct reading. In
steam-turbine testers the steam keeps the bottles sufficiently warm, and 
sometimes too warm, in which case the bottles should be allowed to
cool to about 140 deg. F. before the reading is made. 

IMPORTANCE OF HAVING MILK IN AN UNCHURNED CONDITION FOR
TESTING. 

In testing i t  is very desirable to have the milk or cream in an un- 
churned condition. Churned milk can be tested by the addition of 
ether or heating the sample, but both of these methods are cumber- 
some and unsatisfactory, and in the case of ether the results must 
be corrected according to the amount of ether used. When the 
samples have to be transported any distance, they should be placed in 
bottles small enough so that the sample will completely fill them. In
sending a sample by mail, for instance, take a bottle with a wide cork 
and make a hole in the latter, thoroughly stir the sample of the milk 
to be tested and fill the bottle full;  push in the cork, which will then 
cause a little of the milk to flow out of the opening. The cork can 
then be plugged up with a toothpick or match. The milk will then 
so completely fill the bottle that churning is impossible. 

It should also be noted that when creamery patrons deliver churned 
milk to the creamery or skimming station the butter is usually caught 
by the strainer and the patron really gets a test that is lower in pro- 
portion to the amount of butter formed. It is a loss to both the 
patron and creamery, and is undoubtedly one of the causes of low
tests. 

Churned milk is apt to occur in summer, especially when the cans 
are not full. The need of keeping milk cool during the process of 
hauling is shown in the following summary of temperatures taken by 
the Kansas Experiment Station when the milk was delivered a t  the 
creamery by the patrons and haulers: 
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From this table it will be seen that the temperature varied from 
71 degrees to 97 degrees, and many were so high that churning in a 
partially filled can would take place very readily. 

TESTING SOUR MILK. Sour milk contains as much butter-fat as 
the same sample did while i t  was sweet, and, if tested before clabber-
ing, will cause no difficulty in testing. After i t  has become clabbered, 
i t  is almost impossible to test sour milk, because of the difficulty of 
mixing the fat uniformly throughout the sample; furthermore, the 
clabbered milk is liable to clog up the pipette. Soda is sometimes 
added to break up the curd, but in tests made a t  the Kansas Experi- 
ment Station this method was found tedious as well as unsatisfactory 
in creamery practice. 

TESTING FROZEN MILK. Frozen milk cannot be tested until all 
the frozen particles have been melted. The  liquid portion of frozen 
milk contains a very large proportion of the milk solids, while the 
frozen-milk crystals are composed largely of water. 

The effect of freezing milk was tested by two of our painstaking 
students i n  February, 1902. Duplicate tests of a fresh sample of 
milk showed 3.7 per cent. butter-fat. After this milk was frozen three 
days and four nights, it was thawed and tested again, with exactly 
the same result as before freezing. Another sample was tested in the 
same way with the same results. 

COMPOSITE TESTING. Daily testing of individual cows, or even of 
a herd, involves much labor, but where it is desired to get only an 
average test, recourse is had to what is known as a composite test.
This means that, each time a cow is milked during the test period, a 
small, uniform or proportionate amount is put into the sample jar in 
which is some preservative to keep it from souring- corrosive-sub- 
limate tablets being commonly used for this purpose. The accuracy 
of the composite samples is shown in the following test made at this 
Station. 

A composite sample of eight milkings just before the 1st and 15th 
of each month is made, which forms a part of the regular herd rec- 
ord. On May 10, 1899, a large herd of cows was put  on green feed, and 
individual testing was done for seven days previous and for a number 
of days after the changing of the feed. This special test ran through 
the time of the regular test, and the comparison shown in the follow- 
ing table is between the average of the individual tests and the com- 
posite tests for the same milkings. The samples were taken by the 
milkers with no thought of the comparison being made. In taking 
the sample the milk was poured from the milking-pail into another 
pail, and a portion dipped out for the composite sample, using a dip. 
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per that held about two ounces. The  milk was again poured back 
into the milk-pail, and again into the sample pail, and about a pint 
was poured out into a bottle for the individual tests. The results of
the comparison are clearly shown in table XXXII.

tion that we had. For  practical purposes, the composite sampling 
is not only accurate but saves a great deal of time. 

VARIATIONS IN A SINGLE MILKING. A test was made at this Sta- 
tion with five cows that were giving a fair quantity of milk, their 
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milk being collected into half-pint bottles, each teat contributing its 
share to every bottle. These different samples were tested for butter- 
fat, and the variation from the first to the last of the milking is shown 
in table XXXII I .  I t  will be noticed in this table that the first milk
drawn contains a very low per cent. of butter-fat-only 0.2 of one per 
cent. for cow No. 10-and that there is a gradual, although not en- 
tirely uniform, increase from the first to the last of the milking. The 
last sample drawn is exceptionally rich in butter-fat, and stands in
marked contrast to the first, or even the average, of the whole milking. 

A summary of the averages, showing the per cent. of fat in  the 
different portions of the milking, is given for each individual cow, as
follows:

TABLE XXXIV. -Summary of butter-fat averages of single milkings.

Cow No. 6. 
First half of milking, averaged 1.63% ; second half, 3.33%; increase, 104%. 
First third of milking, averaged 1.31   ; last third,   3.81  ; increase, 190 
First fifth of milking, averaged 0.97   ; last fifth,   4.85  ; increase, 400 
First bottle of milking, averaged 0.60   ; last bottle,  7.20  ; increase, 1100

Cow No. 10. 
First half of milking, averaged 2.30%; second half, 4.37% ; increase, 90%.
First third of milking, averaged 1.83 ; last third, 4.80 ; increase, 162
First fifth of milking, averaged 1.44 ; last fifth, 5.28 ; increase, 266
First bottle of milking, averaged 0.20 ; last bottle, 6.60 ; increase, 3200 

Cow No. 14. 
First half of milking, averaged 3.01% ; second half, 4.03% ; inorease, 33%. 
First third of milking, averaged 2.89  ; last third,   4.28   ; increase, 48 
First fifth of milking, averaged 2.68  ; last fifth,   4.57   ; increase, 70 
First bottle of milking, averaged 1.60  ; last bottle,  5.80   ; increase, 262 

Cow No. 15. 
First half of milking, averaged 3.61% ; second half, 5.19% ; increase, 43%. 
First third of milking, averaged 3.22   ; last third,   5.48   ; increase, 70 
First fifth of miiking, averaged 2.74   ; last fifth,   5.72   ; increase, 108 
First bottle of milking, averaged 1.50  ; last bottle,  6.80   ; increase, 353 

Cow No. 20.
First half of milking, averaged 2.71%; second half, 4.26% ; increase, 57%. 
First third of milking, averaged 2.44 ; last third,   4.40   ; increase, 80 
First fifth of milking, averaged 2.14 ; last fifth,   4.47   ; increase, 108 
First bottle of milking averaged 0.80 ; last bottle,  7.80   ; increase, 875 

An average of the results indicates that the last quarter of a pint 
is worth from three-fourths   to one and one-half pints of the milk first 
drawn from the udder. This test shows that when the calf gets the 
last of the milk it gets the richest portion.  In the case of high-test-
ing cow this would not only be a detriment to the calf (as too rich
milk is liable to cause scours), but  i t  also shows that the milker gets
comparatively poor quality  for his own use;  furthermore,  this  test 
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shows that it pays to milk the cow clean;  that when the cow is not 
milked clean the richest portion of the milk is left in the udder. This 
is not only a direct loss of fat but  it also has a tendency to dry up the 

To further show the variation in the same milking, and to empha- 
size the importance of clean milking, a test with six cows, covering 
three days, was made by weighing and sampling the milk before the 
cow was milked entirely clean. The milker then finished stripping 
the cows, and a sample of the entire milking was taken. These 
samples were tested for butter-fat with the following results: 

cow. 
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From the above table, it will be seen that it is not fair to take the 
test of a single milking, or even a single day, as representative of what 
a cow will test on an average. 

VARIATIONS IN THE TEST OF HERDS. Variations also take place 
from day to day in the herd;  usually, however, the herd variation is 
much less marked than that of the individual cows. The reason for
this is that a variation upward in one cow is often offset by a variation 
in  the opposite direction in another cow. 

The test of the milk from the herd will also vary from month to 
month;  this is also shown in table XXXVII. 

VARIATION UNDER REGULAR TREATMENT. A large number of the 
cows on the College farm have been tested for a number of consecu- 
tive milkings, and we invariably find more or less variations, not 
only in the test, but in the quantity of milk and butter-fat. Table 
XXXVIII, giving our experience with two of our cows, will suffice 
to show the extent  of this variation. 

Student Student
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VARIATIONS DURING LACTATION PERIOD. After the first few weeks 
there is a gradual increase in the per cent. of butter-fat as the lacta- 
tion period advances. This is not always uniform, as will be seen 
from table XXXIX. 

VARIATIONS IN COLOSTRUM. The first milk drawn after the calf is
born is called colostrum. It seems to be especiaily adapted to the 
young calf. It varies from the ordinary milk in that it contains less 
water and fat and a larger per cent. of albuminous matter, including 
broken-down cells and cell-walls of the udder. Very few tests have 
been made at  this Station of colostrum milk, but  the following ex- 
ample indicates the possible scope of the variation. The third- 
best cow in the herd calved in the afternoon, and that night her 
milk tested 4 per cent. butter-fat, and the next day 2.9 per cent. for
each milking. On the evening of the third day the test had run 
up to 4.9 per cent., but decreased to 4.2 per cent. the next day. The 
fifth day i t  tested 4.7 per cent. in the morning and only 3 per cent. in 
the evening. On the sixth day the test took a sudden jump to 6.6 
per cent. in the morning and 8.7 per cent. in the evening. On the 
morning of the seventh day it fell to 4.4 per cent., and in the evening 
to 2.2 per cent. It returned to and remained normal on and after the 
eighth day. In this case the highest test, 8.7 per cent., occurred on 
the thirteenth milking, and the lowest, 2.2 per cent. on the fifteenth 
milking. The greatest difference (4.3 per cent.) between two suc- 
cessive milkings occurred between the thirteenth and fourteenth 
milkings. Although there was this great fluctuation in fat the milk 
seemed to be perfectly wholesome, and was used after the ninth 
milking. 

VARIATIONS DUE TO FEED. Much dispute has arisen in regard to 
the effect of feed upon the per cent. of butter-fat. On account of the 
fluctuations due to other causes, some of which have been mentioned 
above, i t  is very easy to attribute any variation that may happen to 
occur at the time of changing feed to the feed. The tables above 
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show that it is possible for a large variation to take place without any 
change of feed, Where accurate records have been kept, it has been
found that there is very little if any change in the percent. of bu t te r  
fat  due to feed. A few recent experiments at other stations indicate 
that feed may influence in a small degree the per cent. of fat  in the 
milk, but this influence is so small that it is hardly worth while for the 
average farmer or dairyman to pay any attention to it. The test of 
the richness of the milk seems to be the individual characteristic of 
the cow, that cannot be changed permanently by the will of man, and 
if we wish to increase the per cent. of fat in the milk, we must do i t  by 
breeding rather than by feeding. A change of feed may cause a tem- 
porary change in the per cent. of butter-fat;  i n  fact, any change from 
the regular routine will cause the cow to fluctuate both in yield and
the quality of her milk. 

The question has been asked if a whole year of good feeding would 
in any way affect the cow, so that she would give richer milk the sec- 
ond year. 

In January, 1898, the College purchased a herd of common cows
from Lincoln county. These cows were in  a rather poor, thin condi- 
tion upon their arrival at  the College. Of course, we had no record 
of their tests previous to their arrival, but we commenced testing 
them at  once. A number of the cows in the herd, being rather poor
individuals, were sold before their second year’s record was completed;
but  there were ten of the number purchased from which we could 
draw a comparison. Table XL gives the results of these ten cows for 
the corresponding portion of the lactation period. 

The above figures show that four cows gained in the per cent. of
butter-fat, one cow remained exactly the same, and five lost in the 
per cent. of butter-fat. The average result shows a loss of 0.075 of one
per cent. Of these ten cows, there were four that calved about the 
same month of each year; two of these gained in  the percentage of
butter-fat, the other two lost, the average showing neither loss nor
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gain. Five of the cows began their lactation period from three to six 
months later in the second year than the first. Two of the five gained 
in the percentage of butter-fat and three lost.

While the average percentage of butter-fat for these ten cows de- 
creased 0.075 of one per cent.,  our records show that the yield of but- 
ter-fat increased over thirty per cent. From this it will be seen that 
the year’s feeding had very little to do in changing the percentage of
butter-fat, but it  did have a very marked influence on the yield of 
butter-fat. Experiments have been tried elsewhere to increase the 
amount of butter-fat in the milk by increasing the amount of fat in 
the feed, but all such efforts have resulted in failures. 

The  question is frequently asked if cows do not decrease in test 
when turned on pasture in the spring. On May 10, 1899, the Col- 
lege herd of common cows was divided into two lots, one half being 
put  on pasture and the other half put  on soiling crops. For  one  week 
(fourteen milkings) previous, and for one week after this date a 
butter-fat test was made of each milking of each cow. The follow-
ing table gives a two weeks’ sumrnary of the cows on pasture: 

1 
1 
1 

2 

2 
2 

2 

a 

a 

In all cases the test for the week is obtained by dividing the total 
yield of fat by the total weight of the milk. It will be noticed 
that seven cows gained in the yield of milk while four lost, the aver- 
age being a weekly gain of 3.16 pounds per cow. Eight cows out of 
eleven gained in the per cent, of butter-fat, the average being a gain 
of 0.18 of 1  per cent. It is also interesting to note that one cow 
lost both in yield and test, while three others lost in yield but gained 
in test. I n  the latter case, the higher test caused each of the three 
cows to yield more butter-fat the second week than the first. Two
cows gained in  yield but  lost in test, the increase in yield being suf- 
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ficient to cause an increase in the yield of butter-fat. There were five 
cows that gained both in yield and in test. 

During the same period we carried on a similar experiment with 
the soiling cows, the results of which are shown in the following 
table:

From this table it will be seen that the soiling cows did not yield 
as well as those on pasture. This is what might be expected in early 
spring, while the grass is  green and succulent. Only three cows out 
of the ten gained in yield of milk, the average result being a weekly 
loss of 4.2 pounds per cow. Seven cows gained in the per cent. of
butter-fat, the average result being a gain of 0.09) of 1 per cent. As in 
the pasture lot, one cow lost both in yield and test;  six lost in yield 
and gained in test. Of the latter, two gained in the yield of butter- 
fat while four lost. Of the three that gained in  yield, one gained in 
test while two lost, but  all gained a little in butter-fat. 

It should be noted that the cows in this experiment were all well 
fed during the winter, and the increase of yield from turning on pas- 
ture was very small, and in the case of soiling cows the yield was 
actually decreased. The results of the experiment indicate that, when 
cows are kept under good winter conditions, there is no increase in
test due to pasture. 

When cows come out of winter quarters in rather poor, thin con- 
dition, and their yield of milk has been decreased from lack of proper 
nourishment during the winter months, the fresh grass has a wonder- 
ful  invigorating effect on their system and the yield of milk will un- 
doubtedly be increased. But  as the quantity of milk increases the 
test frequently decreases. This decrease of test can hardly be ascribed 
to the feed directly, although it  does influence it indirectly by increas- 
ing the quantity of  milk. The poor treatment that the cows received 
during the winter months resulted in partially drying them up, and 
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of course, as the cows dry up the test increases. The turning them 
on pasture would be partially restoring them to their normal condition. 

EFFECTS OF CONDIMENTAL FEEDS ON THE TEST.  Manufacturers of 
condimental stock foods sometimes claim that their foods will mate- 
rially increaee the percentage of butter-fat. The Kansas Experiment 
Station tested two of these feeds for milch cows during the fall and 
winter of 1900-’01, Accurate account of the yield and teat of the 
milk was kept, and in no case were we able to find any material in. 
crease in the percentage of fat that could be attributed to the stock 
food. 

VARIATIONS IN TEST DUE TO EXCITEMENT. In  April, 1898, the Ag-
ricultural College bought twelve head of cows from Lincoln county. 
They were loaded on the cars in the afternoon and arrived at  Man- 
hattan, a distance of 100 miles, in the night, and were unloaded in the 
stock-yards. The next morning at four o’clock they were driven to
the College and milked. An accurate record was kept of the weight 
and test of each cow for each milking for a period of about two weeks. 
The tests of five of these cows are presented in a table given below.

Cow No. 23 showed a difference of 4.2 per cent. between milkings. 
Cow No. 24 started out with a test of 1 per cent., decreased to 0.9 

per cent. the second milking, raised to 1.2 for the third milking, and 
then jumped to 4.5 an increase of 3.3 per cent. from previous milk- 
ing. 

Cow No. 26 began with a test of 1.5 per cent., and gradually in-
creased until the third day, when she suddenly jumped to 7.2, and 
then to 11.1 per cent., a remarkably high test. The greatest differ, 
ence between consecutive milkings is 5.7 per cent. She  then gradu- 
ally decreased, until the test became normal a t  her ninth milking. 

No. 29 made a remarkably high test at  her fourth milking, an in- 
crease of 7.2 per cent. over the previous milking, the greatest differ-
ence yet noted. She continued to fluctuate until her ninth milking.
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No. 32 shows the greatest fluctuation between the second and third 
milkings, a difference of 3.9 per cent. While this cow reached her 
normal test at  the seventh milking, she continued to fluctuate as
much as 1 to 1.5 per cent. until April 24, the nineteenth milking. 

During January, February, and March, 1902, the Agricultural Col- 
lege received nine cows from as many different dairymen in various 
portions of the state. As these cows came from various distances, 
and were on the road different lengths of time, the variation in their 
test is  interesting. This variation is shown in  the following table:

. . . . . . . . . . . . . 

From this table it will be seen that Clover Leaf started with a 4.2
per cent. test the first milking, raised to 6 per cent, the second, drop
ping to 2.8 the fifth milking. 

Daisy Belle started with a test of 5.4, which was raised to 13.2 the
second milking, then gradually fell until she became normal, about 
6.4 per cent. Here is a difference of 7.85 between two consecutive 
milkings. It is interesting to know also in  this connection that the 
amount of milk varied from 11.2 pounds the first milking to 1.4 
pounds the second milking. 

Rose of Industry started with a test of 4.7, which was raised to 8.2 
at the second milking, after which it fell, and finally became normal 
at about the eighth milking. This cow was shipped more than twice 
as far as any of the others, was on the road five times as long, and yet 
she did not vary as much as did Daisy Belle, who was on the road 
only twelve hours. 

VARIATIONS FROM Cows BEING IN HEAT. Two cows from the 
College herd came into heat on the same day. Their yield and test 
of milk is as follows (pee table XLV): 

IET n/a




During the f irst  half of June,  cow No. 62 gave nearly thirty 
pounds of milk per day, with an average test of 3.2 per cent, No. 67 
gave twenty pounds of milk per day, with an average test of 4 per 
cent. Cow No. 67 shows a greater variation both in yield and test 
than cow No. 62. A peculiar variation is shown on the morning of 
the first day, in the very low yield and at  the same time a very low test. 

OTHER INFLUENCES THAT MAY AFFECT THE TEST. Any excite- 
ment or rough treatment, like the chasing by dogs, the squealing of 
pigs near the cows, driving cows long distances, flies, dehorning, or 
even a sudden change of feed or weather, a change of milkers, time 
of milking, length of intervals between milkings, rapidity of milking, 
a change in milking one teat at  a time, the use of milking tubes, sick- 
ness or feverish condition of the system, or sympathetic feeling for 
other cows in distress, may cause temporary changes in both the quan- 
tity and quality of the milk. 

Changes in the weather are liable to cause a change in the per- 
centage of butter-fat. On Feburary 3, 1899, the Manhattan cream- 
ery received milk which according to usual calculations mould make 
288 pounds of butter, but when the cream was separated it yielded 
only 227 pounds, or nearly twenty-one per cent. less than the usual 
run. The cause was ascribed to the cold weather and two days of snow. 

These various experiences show that there are a variety of influ- 
ences that may affect the test, and doubtless all the influences are 
not yet known. We find cows varying in test when there is no ap- 
parent reason, and the man who has not studied these problems will 
feel that there are reasons aside from the cow that caused a variation 
in this test. 

VARIATIONS DUE TO SKIMMING CREAM. Not infrequently the 
breakfast table makes demands upon the cream which has risen to 
the top of the milk-can which has been set aside for the creamery or 
skimming station, and many think that a small quantity taken from 
these cans will make no difference in their test at the end of the month. 
A pint or even a quart from a can just once might not change the 
test very much, but  when the practice is kept up  each day the effect 
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is bound to be apparent. A careful test along this line was made by 
this Station. For five evenings the milk was taken; one-half pint, 
one pint and one quart was taken from as many forty-quart cans, by 
skimming with a quart cup. The cream was taken in the morning, 
after the milk had set in  cold water all night, the test of the whole 
milk having been taken the evening before. Table XLVI gives the 
results obtained in this test.

The table shows that there is a considerable reduction in the 
average test of the milk by the taking of the cream. The taking of 
the cream from the top of the can means that we get the very richest 
portion, one-third of which is usually pure butter-fat. 

PER CENT. OF BUTTER-BAT vs. PROFIT. Dairymen, and especially 
creamery patrons, are often carried away with the idea of a high test, 
and not infrequently they class the highest-testing cow as the best in 
the herd. It should be borne in mind that the test is only one factor 
in the element of profit. Frequently more depends upon the pounds 
of milk than upon the test. This is shown in tables XLVII-XLIX, 
which give the results of some of our low-, medium- and high-testing 
cows.
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It will be noticed that cow No. 20, with a test of 4.2, produced 383 
pounds of butter-fat, and that cow No. 11, with a test of 5.1, produced 
only 178 pounds of butter-fat, a difference of 205 pounds in  favor of 
the medium-testing cow. Figuring butter-fat at  creamery prices, No. 
20 brings an income of $40.37 over cost of feed, while No. 11 brings 
$7.60 over cost of feed. The experience of the Kansas Experiment 
Station, together with that of dairymen who have kept individual 
records, lead us to the conclusion that i t  is not always the highest- nor 
the lowest-testing cows that give the most profit. The medium-test- 
ing cow that gives a large flow of milk may be classed among the 
most profitable. 

THE TEST OF WHOLE MILK DELIVERED TO VARIOUS CREAMERY 

SYSTEMS OF THE STATE. While experimenting with dairy cows and 
studying some of the causes of variation in the quality of milk, the 
Station has also been collecting data as to the tests of milk delivered 
to creameries in various parts of the state. These data, submitted in 
tables L-LIV, are both interesting and instructive in showing the 
variations that take place in the different months of the year and in 
different sections of the state. 
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With the rapid increase of hand separators the subject of accu- 
rately testing cream becomes a very important one. It is impossible 
to test cream correctly in the same way you test milk. The  reason of
this is, that the cream may vary in its content of butter-fat from twelve 
or fifteen per cent. to as high as fifty or sixty per cent. On account 
of this variation, the weight of a given volume varies considerably.
As the Babcock test is based on weight rather than volume, i t  stands 
t o  reason that this variation would produce inaccuracy in  results where 
cream is measured. With  milk the per cent. of fat is much more uni- 
form, and samples can be measured that will weigh so closely  to the 
amount required that it answers all practical purposes. Furthermore, 
in  handling cream a large number of air bubbles are liable to be in- 
corporated in it; this will also give us considerable variation in a 
given volume. In measuring the column of butter-fat i n  cream, spe-
cial attention must be paid to the temperature; for best results this 
should be 140 deg. F. If it varies much above or below this there will 
be considerable contraction or expansion of the fat, which will pro- 
duce inaccurate results. 

VARIATIONS IN THE TESTS OF CREAM. At first thought one might 
expect that, with the same separator, the same speed, and no change 
in the cream screw, the test of cream would be uniform. Experience 
shows that this is not the case. The amount of water used in flush- 
ing the bowl will vary enough to give a variation to the cream. The
speed of the machine may not always be the same, even with the same 
man running it. The faster the machine is turned the thicker the 
cream. The rate of feed will cause variation; if the milk is fed 
slower the cream will be thicker. The  temperature of the milk may 
not  always be the same, the warm milk usually producing richer cream.
Where the milk is from the same cows and the conditions as to sepa- 
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ration are practically uniform, there ought to he, and doubtless will 
be, much more uniformity in the richness of the cream, especially if 
the proportion of the milk and cream remain uniform. 

During the past winter the dairy department made a test of the  
different hand separators, and although in this test every effort was 
made to have the conditions just as uniform as possible, it was still 
noted that the variation of the per cent. of cream was considerable in 
all the machines that were tested. 

Results with two of these machines have been taken, from figures 
furnished by one of our senior students, Mr. E. W. McCrone, who did 
considerable work along these lines for his graduating thesis. T h e  
results obtained with all the machines show practically the same va- 
riations as the illustrations given in table LV. 

No. 1 the temperature of the milk was not exactly the same; the per  
cent, of butter-fat was only 0.1 per cent. different, while the per cent
of cream varied 5 per cent. In trials 4 and 6 it will be seen that the 
temperature was exactly the same, but the test varied from 3.2 to 4.1;
when it came to cream, the low-testing milk produced the highest- 
testing cream. 

With hand separator No. 2 the temperatures varied somewhat, but  
where the test is the same the high-temperature milk does not seem 
to produce as rich cream as the low-testing milk. However, the dif- 
ference in  temperature of three degrees would make comparatively 
little difference. I n  trials 1 and 2, it will be seen that there is a varia- 

These great variations in the per cent. of cream with milk at the
same temperature, with practically the same per cent. of butter-fat, 
hardly seems creditable, and yet this is true with every machine we 
have tested. Just why there should be this great variation we are
unable to explain. 

It will be noticed that in trials 2 and 3 under hand separator 

tion of 10 per cent. in the richness of the cream. 

Student Student
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VARIATIONS IN TEST OF SKIM-MILK. As cream and skim-milk are 
so intimately associated, and as we do not have one without the other, 
it is interesting to note the variations that take place in the skim-milk. 
In the following table we have arranged the different hand separators 
according to numbers, rather than by names, for the reason that if we 
give the names one might draw comparisons between the different 
machines that would be unfair, for the reason that there are other 
considerations to be taken into account. 

The tests of this skim-milk were taken at  the same time as the tests
of cream mentioned above. It will be seen that, although there is a
great variation in the per cent. of cream, practically none of this va- 
riation is due to an increase of butter-fat in the skim-milk. 

EFFECT OF LOW SPEED UPON THE TEST OF SKIM-MILK.   With 
two of the machines a test was made of running the milk through 
the machine at about three-fourths of the listed speed. The  results 
are shown, as follows:

In this test it will be seen that the amount of butter-fat in the 
skim-milk is materially increased by lowering the speed. 

EFFECT OF COLD MILK ON THE TEST OF SKIM-MILK. A temper- 
ature of 90 deg. F. is usually regarded as the most favorable for
separating milk. To ascertain the effect of separating milk at a lower 
temperature, four machines were used in separating milk at a tem.,
perature of about 75 deg. F. The results are shown as follows: 
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It will be noticed that the cold milk did not have as much effect on 
the test of the skim-milk as the slow speed; nevertheless, there is
considerably more loss than where the separators are run at their 
listed speed. 

TEST OF SKIM-MILK FROM AQUATIC, HYDRAULIC OR DILUTION 

SEPARATORS. During the last few years a large number of so-called 
separators that have passed under the names of “Aquatic,” “Hy-  
draulic,” “Dilution,” etc., have been extensively advertised and sold 
a t  from eight to fifteen dollars apiece, the agents claiming that they 
would do the work of a high-priced separator. Prof. Ed. H. Web- 
ster, formerly dairyman a t  this Station, made a thorough test of one 
of these machines. Out of 184 pounds of whole milk testing 3.2 per 
cent. butter-fat put  into this machine, he drew off 168 pounds of skim- 
milk and 16 pounds of cream, The cream tested 11.1  per cent. and 
the skim-milk 1  per cent., or a loss of 1.68 pounds of butter-fat in 168 
pounds of skim-milk. 

Another example that came under our observation was that of a 
man that lived a t  Kinsley, Kan. H i s  so-called separator held ten 
gallons of milk, which at the time of the test contained four per cent. 
of butter-fat. After standing for five hours only three gallons of the 
thinnest skim-milk was drawn from the bottom and found to con- 
tain 1.2 per cent. fat. If all  the skim-milk had been drawn it would
have undoubtedly tested higher. In  both of the above tests no water 
was added to the milk. 

In Bulletin 151 of Cornell University, two tests are given where 
as much water as milk was added to the milk. In each test six trials 
were made. In the first one the skim-milk tested 0.76  per cent. to
1.2 per cent., with an average of 0.94 butter-fat. In the second the 
skim-milk tested from 0.66 to 1.4, with an average of 1.01 per cent. 
butter-fat. A test of the skim-milk from a Cooley creamer, made 
a t  the same time, varied from 0.9 to 1.2, with an  average of 1 per 
cent. butter-fat. 

These tests indicate very plainly that a large amount of butter-fat 
is left in the skim-milk of these so-called separators, and, as far as 
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the test of skim-milk is concerned, they are about as efficient as any 
ordinary tin can of the same size.

TEST OF SKIM-MILK UNDER THE GRAVITY SYSTEM. Milk that has 
had the cream removed by hand, in the old basin, pan or crock sys- 
tem, contains much more butter-fat than separator milk. An illustra- 
tion of this is furnished in a sample tested by an advanced student 
in  the dairy course, where he found that the whole milk tested 4.4
per cent, butter-fat, and the skim-milk left by hand skimming 1.7 per 
cent. With a cow that produces 6000 pounds of milk per annum, 
this would mean a loss of 102 pounds of butter-fat during the year, 
The loss of fat by hand-skimming will vary a great deal by the way 
the milk is handled. 

SUMMARY. In the portion of this bulletin devoted to testing the 
aim has been to show some of the causes of the variations in  the 
tests of milk, cream, and skim-milk, and also to show the range 
of variations that may take place under varying conditions. The 
reader will observe that there is a large number of variations 
for which we are unable to give any adequate reason, but they 
nevertheless do occur, and we should know the fact, and later may 
be able to discover the cause. On account of these variations 
more or less friction is liable to occur between the creamery man 
and the patron. Neither party can afford to have any friction of 
this kind, because each is dependent upon the other for busi- 
ness success, and both should know that variations do take place, 
and both should also be willing to investigate, and, if possible, find 
out where the variation comes in, and not  feel that the other is trying 
to cheat  him. The more we know about tests the less positive we are 
that we can tell just what will take  place, and the more we know 
about it the more lenient we ought to become. 

Successful dairying involves considerable testing, both of individual 
cows and of milk and cream sent to the creamery or skimming station. 
No dairyman can afford to continue to milk cows unless he knows 
what they are doing, and he is unable to know this without weighing 
the milk and testing it from time to time for its butter-fat content.
For this reason it behooves every dairyman to have a hand tester, at  
least; i t  will soon pay for itself from a monetary standpoint, besides 
adding much interest and satisfaction to the owner who is milking the 
cows. It will enable him to know which cows are his money-makers 
and what cows are his debt-contractors, 

The feeding and handling of cows and cow products is a business 
proposition, the same as handling dry-goods or groceries, and should 
be done on business principles. The Babcock tester and the milk- 
scales will show where the leaks come in and in which direction the 
efforts should be directed to remedy the trouble. 
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