
Western Feeds for Beef Production. 
The farming of Western Kansas is little diversified; nearly all 

are wheat growers and very little attention is given to any other 
branch of agriculture. This method necessitates a large force of 
men and horses to do the work during harvest and seeding time, 
and during the other eight months of the year there is little to do 
and many farmers are idle. As all the work thus comes at so 
nearly the same time, the farmer is compelled to pay such high 
wages for help that his net profits are not what they should be. 
Also, the question naturally arises: How long can the farm keep 
on producing crops when nothing goes back to the soil to enrich 
it? In the Eastern States, where the soil a generation ago was 
considered so rich in plant food that it was practically inex- 
haustible, today fertilizer is required to insure best results.
With an abundance of alfalfa hay, which is the best-known rough- 
age, it behooves the western farmer so to manage his affairs that a
part of each crop, at least, may be fed on the farm and go back to 
the fields in the form of fertilizer. 

In order to interest the people in a more general system of 
farming, the Fort Hays Branch Experiment Station decided to 
feed eight lots of two-year-old steers and test various rations of 
western-grown feeds. Sixty-four head of grade Shorthorn and 
grade Hereford cattle were secured for this purpose. Of these,
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thirty-two were bought on the Kansas City market, through Far- 
rar-Davis Commission Company, in June, 1904; a part of these 
were natives, but quite a number were branded cattle from the 
South and West. Nineteen head were purchased in the vicinity 
of the Experiment Station, and thirteen were raised on the Station 
farm. The sixty-four head were divided equally according to 
weight, color, and individual characteristics, into eight lots of 
eight steers each, and each lot fed a different ration. They were 
taken directly off good pasture November 19 and, with the excep- 
tion of a little roughage, no preliminary feed was given. On the 
19th and 20th of November each lot was fed 50 pounds of the same 
kind of roughage that it was to get during the experiment, 
and November 21 the experiment proper began. 

The steers were weighed individually on November 19, 20, and 
21, and an average of these three weights taken as the beginning 
weight of each animal. They were very common cattle and showed 
few points of good breeding. The object in securing this medium 
grade of steers was to demonstrate what can be done with cattle 
such as are ordinarily handled by most feeders. All had been de- 
horned as yearlings and a part of them were accustomed to being 
handled, but quite a number were rather wild and difficult to 
weigh the first few times. Some would shy off to the further end 
of the lot while being fed at first, but this was soon overcome by
careful handling. 

FEED. 

The roughage fed in the experiment was grown by the Exper- 
iment Station. The alfalfa hay was mostly of good quality, al- 
though a part of it was slightly stack burnt. The Kafir-corn and 
sorghum hays were cut just before the seed was ripe. They had 
been seeded rather thickly, and would not be called coarse hay, 
while on both sorghum and Kafir-corn there was more or less seed 
and the quality was fair. 

The corn was all native grown and only of fair quality. The
wheat would grade No. 3. The Kafir-corn fed was of good quality. 

YARDS. 

The experiment was conducted under rather unfavorable con-
ditions, no different, however, from those which confront the aver- 
age farmer. The winter being unusually severe, with snow-storms 
and cold blizzards at frequent intervals, it was impossible to secure 
as heavy gains as would be expected under more favorable condi- 
tions. The feed lots were identical in every respect, thus the 
comparison should not in any way be influenced by the unfavor- 
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able circumstances. Each lot was provided with a board shed for
shelter, 16 x 16 feet, open to the south. The size of the enclosure 
is 230 x 70 feet, fenced with woven wire. Salt and water were within 
easy reach of the cattle at all times. 

THE PLAN. 

Three major lines of investigation were conducted. The first
was a test to determine the relative economy of feeding corn-and- 
cob meal, ground Kafir-corn, ground wheat, and a mixed ration, 
for beef production; the second one to determine the comparative 
value of alfalfa hay, Kafir-corn hay, sorghum hay, and mixed hays, 
when fed with the above concentrated feeds; the third, a study of
a wide, a medium, and a narrow nutritive ratio. It  will be seen
that the first is a test of grain rations, the second of roughages
and the third of balancing of rations. 

The several lots of steers were given numbers, and rations ap-
portioned them as follows: 

The object of the experiment was, in brief, to make a thorough 
test with western-grown feeds to determine the most economical 
and practical combination as a beef-producing ration. Further, 
to test very wide, medium and narrow rations with one that has
the proper proportion of protein and carbohydrates in the feed to
approximate the requirements of the feeding standard, even 
though not a balanced ration. Lastly, to interest the people in a
more general system of farming. 

THE FEEDING. 

With all the lots, the roughage was fed whole in the bottom of
the feed troughs and the chopped grain poured over it. The feed- 
ing was done twice daily, at regular hours morning and evening. 
The grain and hay was weighed out to each lot at every feed. 

The advisability of feeding a heavy grain ration is frequently 
questioned by the practical feeder. Especially is this true in the 
West, where corn and other grains are usually scarce and, con- 
sequently, high priced, while, on the other hand, alfalfa and other 
roughage is abundant and low in price. The feeding was done 
with this fact in view. 
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The cattle were started on feed with all the roughage they 
would clean up, which was an average of 15 pounds per head, 
daily, and with a grain ration of 4½ pounds per head, daily. The 
quantity of grain was gradually increased and the roughage cut 
down when it appeared necessary. As no hogs were to follow, 
the question of economy in the feed lot was considered, and all the 
grain was ground in order that the steer might produce the most 
possible pounds of flesh for each bushel of grain fed. At the close 
of the first month they were eating an average of 6½ pounds of 
grain and 16 pounds of roughage per head, daily. At this time it 
was evident that the grain ration of lot III, on account of the 
loosening effect of alfalfa hay and ground wheat, would need to be 
increased very cautiously; and the lots fed ground Kafir-corn 
increased more slowly than those being fed corn-and-cob-meal. 
From the beginning to the close of the experiment it was the 
object to make as much of the gain with the roughage as is 
practicable, and all lots, with the exception of No. III, were given 
all the hay they would clean up readily. At the close of the third 
month, lots I, IV, and VI, fed corn-and-cob-meal as a grain ration, 
were getting 14½ pounds of grain per head, daily, and those fed 
ground Kafir-corn, lots II, V, and VII, were getting 12½ pounds of 
grain per head, daily, while lot III, was being fed but 10 pounds 
of ground wheat per head, daily, and not as much roughage as the 
other lots. 

By the fifth month, the roughage of every lot had been materi- 
ally decreased and all were getting as much grain as they would 
clean up well, which was about 21 pounds daily, except lot III, 
which was getting only 14 pounds per head, daily, because when 
more wheat was fed the cattle would scour. 

The steers were weighed individually once every two weeks 
during the feeding to note the gain of each animal. April 20 to 22,
they were weighed three days in succession, and the experiment
proper closed on April 22.  At this time it was evident that the 
lots getting no alfalfa would not be in a marketable condition soon 
enough, so their rations were gradually changed to corn and al- 
falfa and all the steers fed twenty-eight days longer to prepare 
the poorer lots for market. 

The following tables, Nos. I to VIII, inclusive, give the gains and 
costs of gains for each lot by fourteen day periods, totals for the 
duration of the experiment, 152 days, and other data of interest 
in connection. 
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COMPARISON OF THE RESULTS IN RESPECT TO DIFFERENCES IN 
THE GRAIN RATION. 

In table IX certain of the data have been collected for conven- 
ient comparison of the results obtained from different grains when 
used with the same roughage. Thus lots I, II and III are com- 
parable; also IV and V ,  and VI and VII. Lot VIII is to be com- 
pared with all of the others. 

It  will be observed from the results given in the table that the 
steers fed ground Kafir-corn made nearly as good an average gain 
per animal as those fed corn-and-cob meal, and better than either 
of the other two lots getting ground wheat and the mixed grains, 
respectively. One pound more grain and 56 pounds more alfalfa 
were required to produce 100 pounds gain with the Kafir-corn 
ration than with the corn-and-cob meal ration. On account of the 
constipating effect of the Kafir-corn seed, more alfalfa hay may be 
fed with it than with corn-and-cob meal without any loosening 
effect on the steers. With Kafir-corn at 46 cents per bushel (56
pounds) and corn-and-cob meal at 45 cents per bushel (70 pounds), 
the cost of 100 pounds gain was $3.17 more with the former than 
with the latter. 

As would be expected with lots IV and V, where Kafir-corn 
hay was fed as roughage, there is a much greater showing in favor 
of corn-and-cob meal. Two hundred thirty-two pounds more 
of grain were required to make 100 pounds gain with the Kafir- 
corn ration than with the corn-and-cob meal ration, and the cost 
of gain with the ground Kafir-corn was $4.05 more per 100 pounds. 
So when feeding Kafir-corn hay as a roughage, ground Kafir-corn 
is not equal, pound for pound, to corn-and-cob meal. 

Also, in lots VI and VII with sorghum hay as roughage, 
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ground Kafir-corn does not compare as well with corn-and-cob 
meal as with alfalfa for roughage. Again, one pound of ground 
Kafir-corn is not equal to one pound of corn-and-cob meal, and the 
cost of 100 pounds of gain is $2.68 more per hundred with the 
former. 

It will be noticed that the cattle fed corn-and-cob meal dressed 
a trifle better than those fed ground Kafir-corn. Also, a trifle 
more hay was required to make 100 pounds of gain with the ground 
Kafir-corn. While Kafir-corn seed is not quite equal to corn for 
beef production, still, with alfalfa hay, it makes a very good ration. 
Steers can be finished for the rnarket nearly as well with Kafir- 
corn and alfalfa as with corn and alfalfa, though with the former it 
is necessary to feed more hay. In this section of light rainfall, 
Kafir-corn is a very important crop on account of its ability to 
withstand drouth better than corn; consequently it is a surer crop. 
Alfalfa seems well adapted to both the soil and the climatic condi- 
tions of this so-called “semi-arid” region, and with these feeds at 
hand, cattle can be not only produced in Western Kansas, but also 
finished for the beef market. 

Lot III, fed ground wheat, made the poorest average gain per 
head, and cost the most to make 100 pounds of gain. However, 
the cost of 100 pounds of gain with the ground wheat and alfalfa is 
only 26 cents more than the cost of the same gain with the ground 
Kafir-corn and alfalfa hay. Lots I, II and III dressed nearly the 
same, while lot VIII dressed 3 per cent lower than any of the 
other lots. 

It has long been the opinion of many feeders that a ration made 
up of a variety of feeds gives better results than one of fewer 
feeds. Ordinarily this may be true, though in this case it appears 
that the more nearly the ration approaches corn and alfalfa the 
more economical was the gain on the steers; consequently we 
would conclude that corn and alfalfa of good quality is almost a
perfect ration for beef production, and that ground Kafir-corn 
makes a good substitute for the corn, but not quite its equal, pound 
for pound. 
COMPARISON OF THE RESULTS IN RESPECT TO DIFFERENCES IN THE 

ROUGHAGE RATION. 

In table X a comparison is made of the roughages, alfalfa hay, 
Kafir-corn hay, and sorghum hay, when fed with ground Kafir- 
corn, and also when fed with corn-and-cob meal. 
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Table X shows alfalfa hay to be superior to either Kafir-corn hay 
or sorghum when ground Kafir-corn is fed as concentrate. Also,
Kafir-corn hay is superior to sorghum even when fed with the 
ground Kafir-corn. Again, the cost of 100 pounds of gain varies 
directly as the nutritive ratio, i.e., when the carbohydrate equiva- 
lent is increased after it is already in excess of the require- 
ment for a balanced ration, the pounds of feed to make 100 pounds 
of gain is increased and the cost of 100 pounds of gain is corre- 
spondingly greater. The cost of 100 pounds of gain with sorghum 
hay as roughage was $3.44 more than with the alfalfa hay, and 37 
cents more than with the Kafir-corn hay as roughage. 

SUMMARY OF WEIGHTS, GAINS, AND LOSSES. 

In table XI a summary is presented of weights at the beginning 
and at the end of the experiment, the gains made, feed consumed, 
gain from one bushel of grain, and the profit or loss. 

Corn-and-cob meal. sorghum 5 3 i 1.15 1.63 6.26 I 
Kafir-corn, sorghum hay                        1,010.0           1.48          10.87  13.1    4.77    5
Mixed grain. , , , , , , , ,                                1.87                                      15.0     9.00     0 

... 

*Profit. 
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STUDY OF THE NUTRITVE RATIO. 

“Nutritive ratio” is a common expression with students of 
feeding problems and should be understood by all, since it is a 
great aid in the study of feeding substances. The ratio of the 
amount of energy yielded by the digestible protein of a feed to the 
energy yielded by its digestible fat and carbohydrates is the 
nutritive ratio. Now, one pound of protein yields about as much 
energy to the animal body as one pound of carbohydrates, but a 
pound of fat yields about 2.4 times as much. Therefore, in order 
to compare the energy of the protein with that from the carbo- 
hydrates and fat we must multiply the weight of the fat by 2.4. 
The product is then added to the amount of the carbohydrates. 
The weight of the protein will bear the same ratio to this sum that 
the energy of the protein bears to the energy of the carbohydrates 
plus the fat. This ratio is the nutritive ratio as defined previously. 

To illustrate: Alfalfa contains in 100 pounds of digestible nu- 
trients, 10.6 pounds of protein, 37.3 pounds of carbohydrates, and 
1.4 pounds of fat. Multiplying the 1.4 by 2.4 we get 3.36 as the 
proportional amount of energy that comes from the fat. This 
added to the weight of the carbohydrates gives 40.66 (37.3 + 3.36 = 
40.66); as the weight of the protein is 10.6, the nutritive ratio is 
10.6 : 40.66. However, to facilitate comparison of nutritive ratios 
it is customary to reduce the protein to unity in all cases by divid- 
ing both terms of the ratio by the number for protein. 

the nutritive ratio in another form. For 1:  3.83 as 10.6 : 40.66. 
When the fat is multiplied by 2.4 a number is obtained that ex- 

presses the quantity of carbohydrates that would be equivalent to 
the fat in yielding energy. This product may be called the carbo- 
hydrate equivalent of the fat, and if added to the amount of the 
carbohydrates, the sum may be called the carbohydrate equivalent 
of the non-protein. The addition of these two together is justified 
by the fact that fat and carbohydrates contain the same chemical 
elements, namely, carbon, hydrogen, and oxygen. The separate 
consideration of protein is required because it contains nitrogen 
and sulphur, and to a less extent other elements, in addition to 
carbon, hydrogen, and oxygen. 

When food is not utilized in doing work, it may be stored in the 
body in the form of flesh or fat. When the carbohydrate equiva- 
lent is much in excess, as, for instance, when the nutritive ratio 
is 1:10, the feed has a wide ratio, while on the other hand a nutri- 
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tive ratio of 1 :3 would be called narrow; midway between these two 
would be a medium nutritive ratio. 

A balanced ration is an economical ration having these food con- 
stituents in the proper proportion, or ratio, to each other so that 
the digestive organs of the animal may do their work at their high- 
est efficiency. It is simply a combination of feeds which contains 
the food constituents in such relative quantities, or proportions, as 
long experience has shown to give the best results under certain 
conditions. The ration must be balanced according to the end 
sought: for example, a growing calf  requires the food constituents 
in a different ratio than a fattening steer. 

It is not the purpose to fully discuss the balanced ration in this 
bulletin, as that would require considerable space; but referring 
to the column headed “Nutritive Ratio,” in Tables IX and X, it 
will be noticed that the ration for lot I is given 1 to 6.79. This is 
nearly the desired ratio, or proportion, for fattening steers, which 
Wolff in his “Feeding Standards'' gives as 1:6.5 for the first period 
and 1:6.0 for the finishing period: so there was fed only a fraction 
of a pound of carbohydrates too much for each pound of protein. 
However, this excess would do little injury. With such a com- 
bination of the food constituents, it required only 532 pounds of 
corn-and-cob meal and 667 pounds of hay to produce 100 pounds of 
gain on the steer, the cost of the same being $5.13. But when a 
hay, such as Kafir-corn hay, richer in carbobydrates and contain- 
ing less protein, was substituted for the alfalfa hay, the nutritive 
ratio was considerably changed and for every pound of protein 
given there were 14.98 pounds of caybohydrates fed; consequently 
the carbohydrate equivalent is considerably in excess and the 
ration is not balanced for the intended purpose. With such 
a combination of feed constituents, 901 pounds of corn-and- 
cob meal and 1025 pounds of hay were required to produce 100 
pounds of gain, the cost being $7.32. Sorghum hay, being still 
more highly carbonaceous and containing proportionately less 
protein, gives, when substituted for alfalfa hay, a nutritive ratio 
of 1 to 17.29, which is still more unbalanced than the ration fed 
lot IV. On examination of the column in table IX or X headed 
“Grain per 100 lbs. gain.” we find that instead of 592 pounds of 
corn-and-cob meal, as with lot I, nearly double that amount, or 
1117 pounds, were required and nearly double that amount of hay 
was fed in connection. The cost of 100 pounds of gain with the 
sorghum hay ration, when figuring the value of feeds at about 
local prices, was $3.93 more than with the alfalfa hay ration, or 
$9.06 per 100 pounds gain. 
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“Can we afford to balance our feeding ration in this Western 
country where such carbonaceous feeds as Kafir-corn, sorghum 
and millet are usually plentiful and low in price?” is frequently 
asked by the farmer. In table X, we observe that by substituting 
667 pounds of alfalfa hay for 1261 pounds of sorghum we save 7.5 
bushels of corn-and-cob meal on every 100 pounds the animal 
gained. Why is this? Because in the ration of lot VI the per- 
centage of carbohydrates is in excess, when compared with the 
proteins. Instead of feeding six or seven pounds of carbohydrate 
equivalent with each pound of protein, 17.29 pounds were fed. 
The steer is able to utilize only a certain number of pounds of car- 
bohydrates with each pound of protein, therefore at least one-half 
of the carbohydrates pass off undigested, or at any rate unassimi- 
lated, consequently worse than wasted; for, handling this excess 
becomes somewhat burdensome, as it adds to the labor of the 
organs of the animal. 

It pays the stockman in dollars and cents to study the problem 
of feeding, not saying anything about the increased interest it af- 
fords a man to be more familiar with the details of his work. The 
steers fed the nearly balanced ration not only produced 100 pounds 
of gain at $3.93 less expense, but when they were sold the entire 
weight of the animal was worth 50 cents per hundredweight more. 
In referring to the financial statements, it will be noted that the 
average profit per steer from lot I, after all expenses have been 
deducted, is $8.98, while under the same conditions the steers 
from lot VI, fed a different ration, were fed at a loss of $1.66 per 
head, a difference between the two lots of $10.64 for each steer. 

CHANGING FEED. 

At the end of 152 days, the duration of the experiment proper, 
a change of feed was decided upon to fit the poorer lots for market. 
The rations of lots I and VIII were continued as before, while 
with all the other lots a corn-meal and alfalfa hay ration was grad- 
ually substituted for that originally fed. The steers took readily 
to the new feed, ate heartily, and no bad effects resulted from the 
change. 

There was not so much difference in the quality of the steers in 
the various lots at the time they were sold as when the experiment
closed, on account of the poorer lots making more rapid improve- 
ment after the change of feed than did lots I and VIII. During 
the 28 days this final feeding continued, lot I made an average 
gain of 1.90 pounds, daily, while all other lots made a better daily 
average gain than this, although for the entire feeding period of 
180 days, lot I made an average gain of 2.17 pounds daily. 
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SALE OF THE CATTLE. 

Before shipping, the steers were weighed individually on two 
successive days, and an average of these two weights taken as the 
final weight of the steers at the Experiment Station. Lots I, II,
III and VIII made the best appearance; of these, lots I and II
showed the best finish. The steers of lot I were about the same 
weight as those of lot II, though a little more rounded out, sleeker, 
and smoother. There was a marked difference in quality between 
the alfalfa-hay-fed cattle and those fed other roughage, as the 
Kansas City prices give evidence. 

The number of its lot was cut in the hair of each animal with a 
pair of shears and the eight lots were driven to the railway station 
and shipped collectively. Upon reaching the stock yards at Kan- 
sas City, each lot was put in a pen by itself and sold upon its own 
merits. The steers were bought by the Fowler Packing Company. 
Mr. A. J. Maurer, their head cattle buyer, has had long experi- 
ence in such work and is an excellent judge of cattle. After a care- 
ful examination, without knowing how the steers had been fed, he 
put the following prices on them: 
Lot       I............$5.25 Fed ration of corn-and-cob meal and alfalfa hay. 
Lot      II............ 5.15  Fed ration of Kafir-corn and alfalfa hay. 
Lot     III........... 4.90  Fed ration of wheat and alfalfa hay. 
Lot     IV........... 4.85  Fed ration of corn-and-cob meal and Kafir-corn hay. 
Lot      V........... 4.85  Fed ration of Kafir-corn and Kafir-corn hay. 
Lot     VI........... 4.70  Fed ration of corn-and-cob meal and sorghum hay. 
Lot    VII........... 4.70  Fed ration of Kafir-corn and sorghum hag. 
Lot   VIII........... 5.00  Fed ration of mixed grain and mixed hay 

The foregoing statement shows a range of prices from $4.70 to 
$5.25 per hundredweight, or a difference of 55 cents per hundred- 
weight. These prices are a good measure of the quality of each 
lot when sold. 

SHRINKAGE IN DRIVING AND SHIPPING. 

The steers were driven one mile to the railway station and 
shipped from Hays, Kan., to Kansas City, a distance of nearly 
three hundred miles. They arrived at market a little late on May 
24, and, sale being soon closed, had not taken on much of a fill 
when they were weighed. Table XII gives the last weights at the 
Experiment Station and selling weights at the Kansas City stock
yards, with pounds and percentage of shrink of each lot. 
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The percentage of shrink indicates no great variation among 
the different lots; however, lots II and III shrank a trifle more 
than the average of all, while lots IV, V, VII and VIII shrank a 
little less than the average of all. Each steer stood the trip to 
market well, and no bad scouring was observed. 

THE SLAUGHTER TEST. 

It was necessary to hold the cattle over one day after being 
sold before they could be slaughtered. The Fowler Packing 
Company killed the steers by lots, as they had been fed at the 
Experiment Station, and the results of the butchering were very 
carefully noted. By the courtesy of this company, the accom- 
panying data, table XIII, on the slaughter results of the various 
lots are given. 

*Lot VII had Only seven steers in the slaughter test. each of thee others had eight. 
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The percentage of dressed weight indicates very nearly the 
condition, or ripeness, of the several lots at the time of shipment. 
The price per pound at which the lots sold compares favorably 
with the average dressed weight, with the possible exception of 
lot VIII. The steers of this lot were better finished than those of 
lots IV, V, VI, and VII, and compared well in quality of flesh with 
lots  I, II, and III; thus the low percentage of dressed weight of 
lot VIII seems unaccounted for. 

The packing company designated the grades of the carcasses 
by the terms: Western Good, B. Western Good, Western Choice, 
B. Western Choice, Native Good, B. Native Good, Native Choice, 
and B. Native Choice, By the term B. Western Good was meant 
the bullock grades better than a Western Good, but not quite 
prime enough to be termed Choice. The same applies to B. 
Natives. B. Choice means that the bullock was strictly prime, 
either Western or Native. The grading is given in table XIV. 

THE FINANCIAL SIDE OF THE EXPERIMENT. 

In making up the financial statement for this experiment, there 
is to be considered the original cost of the steers, the value of feed 
consumed, and the expense o marketing. These are fixed condi- 
tions which any feeder must consider, although circumstances 
governing them permit a variation according to locality, and the 
methods by which both feed and cattle are produced, in home pro- 
duction or by purchase. 

In the computation which follows, a separate bill is made out 
for each lot so that the comparison of costs, with profit or loss, can 
be the more readily observed. The 64 head of steers cost the 
Station an average of 3¼ cents per pound. Feed consumed by the 
different lots during the 180 days of feeding was charged as near 
local prices as possible, i. e., corn-and-cob meal 45 cents, Kafir-corn 
46 cents, wheat 78 cents, and oats, 45 cents per bushel, respect- 
ively. Alfalfa $4.00, Kafir-corn hay $3.00, sorghum $3.00, and 
prairie hay $3.00 per ton. Salt $1.60 per barrel. 
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GENERAL CONCLUSIONS. 

For beef production, ground Kafir-corn is about equal, pound 
for pound, to corn-and-cob meal when alfalfa hay is fed with either 
of these concentrates. However, with sorghum hay as roughage, 
it required 57 pounds more of the ground Kafir-corn than of the 
corn-and-cob meal to produce 100 pounds gain. As would natur- 
ally be expected when the Kafir-corn hay constitutes the roughage 
of the ration, 232 pounds more of the ground Kafir-corn than of 
the corn-and-cob meal were required to produce 100 pounds gain. 
Cattle can be well finished for the beef market on a ration of 
ground Kafir-corn and alfalfa hay. 

Ground wheat and alfalfa hay, fed together, is not an economi- 
cal ration for beef, on account of the loosening effect of these feeds 
on the steers and the expensiveness of the wheat. With corn-and- 
cob meal at 45 cents per bushel and wheat at 78 cents per bushel, 
the cost of 100 pounds gain, when both are fed with the alfalfa as 
roughage, is $5.13 with corn-and-cob meal and with the wheat is 
$8.56, or a difference of $3.43 in favor of the former. 

A matter of this experiment of considerable interest, especially 
to the western farmer, is the part that the various roughages play 
in beef production. A ration of alfalfa hay, at $4.00 per ton, with 
corn-and-cob meal produced 100 pounds of gain for $5.13; but 
when Kafir-corn hay at $3.00 per ton was substituted for alfalfa 
hay, the cost of 100 pounds of gain was increased to $7.32, while 
with sorghum hay at $3.00 per ton substituted for the alfalfa hay 
the cost was increased to $9.06. In other words, one bushel of 
corn-and-cob meal fed with alfalfa hay as roughage produced 11.8 
pounds of flesh, while the same amount of corn-andcob meal fed 
with sorghum hay as roughage gave in return. only 6.25 pounds of 
flesh; thus, a difference of 5.5 pounds, or 88 per cent in favor of 
the alfalfa hay ration. 

There is yet much to learn about the most profitable combina- 
tion of western feeds for western conditions, though the evidence 
is certainly good that it pays the stockman in dollars and cents to 
study this feeding problem as far as it is worked out by science 
and wait for further results. It is the opinion of the writer that 
the western feeds grown without irrigation have the chief food 
constituent's in a slightly different proportion from those grown 
under more favorable conditions, though. the nutritive ratio, of the 
rations fed, and the profit per steer have a direct relation to each 
other. For practical work the results would be little changed by 
this difference in composition. 

The nutritive ratio of the corn and alfalfa ration was 1 : 6.79, or 
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practically a balanced ration, and the average profit per steer was 
$8.98; the nutritive ratio of the corn and Kafir-corn hay ration 
was 1 : 14.98, or an unbalanced ration, and the average profit per 
steer was 90½ cents; while the nutritive ratio of the corn and 
sorghum hay ration was 1 : 17.29, or much too low in protein and a 
decidedly unbalanced ration, the average loss per steer being 
$1.66. The difference, then, between feeding a balanced and an 
unbalanced ration was an average profit, per steer, of $8.98 with 
the former and an average loss, per steer, of $1.66 with the latter; 
or $10.64 per steer in favor of the balanced ration. 

The results of the feeding test with 56 calves conducted at the 
Experiment Station the previous year also showed alfalfa hay 
superior for beef production to prairie hay, oats straw, or sor- 
ghum. With alfalfa hay as roughage, 545 pounds of corn were fed 
for each 100 pounds of gain; with prairie hay as roughage, 641 
pounds; with oats straw, 717 pounds, and with sorghum hay as 
roughage, 715 pounds of corn were required to make, in each case, 
100 pounds of gain. From this test it was also demonstrated that 
barley and alfalfa hay make a very good ration for fattening 
calves, though not quite the equal of corn and alfalfa hay. .How- 
ever, with more mature animals, it may not compare so favorably 
with the corn ration. Wheat, at the present price, did not make 
an economical ration with alfalfa as roughage for feeding either 
baby beef or more mature animals. 

By increasing the acreage of alfalfa on the farm, giving more 
study to the proper methods of tillage for the conservation of soil 
moisture, and 'by growing crops best adapted to the soil and cli- 
matic conditions, the feeds necessary for the perfect development 
of the' stock industry can be grown in Western Kansas with a 
marked degree of certainty. The West has long been the home 
of the cattle industry, but only in a crude way; in fact,, the range 
cattle business chiefly, and not with the best grade of stock. 
Cattle were grown to sufficient maturity and shipped to the feed 
lots within the corn belt to be finished for the beef market. Of 
course, beef production has its drawbacks, and it must be done 
in a judicious manner if best results are to be expected; neverthe- 
less, the stock industry must not be neglected if our farms are to 
retain their fertility. Some noted herds of pure-bred cattle are 
already located in the West, and it is hoped that improvement 
along this line will be continued in the future. 
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