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EXPERIMENTS IN FEEDING STEERS.
Kansas farmers own upwards of a million and a half of beef cattle. The
value of the beeves which they yearly fatten and market amounts to more
than thirty-three million dollars ($33,000,000). These are stupendous figures, yet they fall below rather than go above the actual estimates. Is this
enormous sum handled in a manner to bring the best returns? That is, are
the beeves which annually bring this sum fattened in the most economical
way, or could they bring larger returns from the food consumed? When so
large amounts are involved, even a slight waste will in the aggregate foot up
large figures. A saving of only 10 per cent. would amount to $3,300,000
annually for Kansas alone. That is, if the feed which now produces $10
worth of beef could be made to produce $11 worth, Kansas feeders would
clear the above sum yearly; and if the calculations were extended to all
the corn-growing and corn-feeding States, the aggregate gain would at least
equal the total market value of Kansas beeves.
Corn is the most important crop in the Western States, and it very properly forms the basis of all fattening operations. But is the exclusive corn
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diet, which is well-nigh universal in these States, the cheapest way of finishing beeves for market? Is there anything gained by sheltering fattening
beeves? Do we get better returns from corn meal than from whole corn?
These are some of the questions which suggested themselves to the writer
while the experiment was under contemplation. And while there are many
other questions of equal interest in connection with beef production, these
involve at least some of the fundamental principles in the handling of steers
here in the West. The problems suggested were presented to the steers themselves for solution, in the following
P LAN

OF THE

E XPERIMENTS.

It was decided to procure 20 average steers, and divide them into four
lots of five steers each, the lots to be as nearly equal in weight and quality
as possible. One lot was to be fed in the open yard, as nearly as possible
according to the method followed by a majority of Kansas feeders. They
were to be confined in a suitable lot in which a shed was erected, open to
the south, but boarded up on the north, east, and west, under which they
could seek shelter from storms at their pleasure. They were to be fed in a
trough in the open, and the feed to consist of all the ear corn, corn fodder
and prairie hay that they would eat, with free access to good water—this
lot to be the standard with which the others were to be compared.
The other three lots were all to be tied up in the barn; one of them to
be fed exactly like the lot in the yard, the only difference being that their
shelter was compulsory, whereas the out-door lot had the freedom of the
yard, the open air, and the sunshine. The object was to see if there was any
merit in the shelter of the barn under these conditions.
A third lot was to be similarly tied up in the barn; but instead of being
fed on ear corn exclusively, as in the previous case, this lot was to be fed on
corn meal, all they would eat, with what they would consume of corn stalks
and prairie hay, as in the other cases. They were to be compared with the
other lots, but especially with the lot tied alongside of them and fed on ear
corn, in order to ascertain the beef-producing value of corn meal.
Finally, a fourth lot of five steers was also to be tied up and fed in the
barn; but instead of an exclusive corn diet, this lot was to have a judicious
mixture of corn meal, oil meal, bran, and shorts, the proportion of albuminoids and carbohydrates in the feed to approximate the requirements of
the “feeding standards;” and in addition to this mixture to have what corn
fodder and hay they would eat.
All the feed, both grain and fodder, was to be weighed out to each steer
separately at each meal, and in like manner all the water drank was to be
weighed to each, for the lots in the barn. A record of the temperature in
the yard and in the barn was also to be kept.
This program was adhered to strictly in all its details through the entire
feeding period of six months, and, as is self-evident, it involved a vast amount
of most careful work.
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The 20 steers used in these experiments were grade short-horns.
They were bought of Judge W. B. Sutton, of Russell, Kas., who had raised
some of them on his own ranch, and a few of them had been raised on
neighboring ranches. They were procured from this locality largely because, being in the heart of the vast stock-raising region of western Kansas,
it was thought they would be fair representatives of the large class of native
ranch cattle handled by our farmers and feeders throughout the State.
They were three-year-olds past, and all had been dehorned, some of them a
year or more, and others only a few weeks previous to the purchase. They
were drafted from a herd of nearly 200 head, with the points in view that
they should represent the average of the herd in size and quality, and be as
nearly uniform in shape and apparent feeding qualities as they could be
picked by the eye, in order that all might start in the test with equal
advantages. It is believed that these points were secured. They were purchased in the middle of November, and, in common with the rest of the
herd, they had at that time been in the feed lot about two weeks, where
they had been fed on whole ear corn and cane fodder. These are, briefly
stated, the leading facts in their history previous to their arrival here at the
Station.
F IRST C OST.
They were bought at an average price of $39.50 a head, or $790 for the
20 head. Their weight was estimated to average 1,200 pounds, and
this estimate was subsequently proved to be correct. Their cost on the
ranch was therefore equal to $3.29 per hundred, live weight. But to this
should be added a freight bill of $35, for transportation to Manhattan,
which brings the total up to $825 for the lot laid down at the Experiment
Station, or a trifle over $3.41 per hundred weight. This was as reasonable
a price as similar steers could at that time be procured for from any quarter. The heavy corn crop of 1891 increased the demand for feeders, and
stock men everywhere had rosy visions of large profits to be realized on
feeding. None know better than they how poorly these expectations were
fulfilled.
IN I T I A L W O R K .
The steers arrived at the barn November 16, and were at once numbered from 1 to 20, by means of ear-marks, and weighed, with the following
result:
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Total weight, 23,890 pounds; average per head, 1,194.5 pounds. It is
to be noticed that these are the weights as they came off the car and before
they had opportunity to fill up on feed. The weights on which their division into lots was subsequently based were taken a few days later. All ran
together in the barn-yard to accustom them to the place until November
19, during which time they ate 1,850 pounds ear corn, with corn stalks
ad libitum. On that date a preliminary division was made and 15 of them
were tied up in the barn and five put in the yard provided for the out-door
feeding. It was found to be no easy task. Although they were dehorned,
as already noted, and they were not in any sense vicious, they had never
been handled before, and offered serious resistance. Each one had to be
lassoed and hauled to his stall by main force and tied in place. As a
natural consequence they were exceedingly restless, and refused to eat or
drink until starved to it. Of necessity the experiment could not begin until they quieted down. November 23 they were again weighed individually, and it was found that the total weights of the lots now differed
considerably. This necessitated a readjustment by changes from one lot to
another, which was accordingly made. This division remained permanent
and resulted as follows:

Lots I, II, and III, which were tied up in the barn, continued restless,
and did not feed well. They were therefore all fed alike for another week,
namely, on ear corn and corn fodder. An account was kept of what they
consumed, but it does not enter into the experiment proper.
T HE E X P E R I M E N T S B EGIN.
On Monday, November 30, the three lots in the barn had so far become accustomed to their confinement that it was practicable to begin the
work. On that day the feed of lots I and II was changed in accordance
with the plan to a ration of corn meal, oil meal, shorts and bran for lot I,
and to corn meal for lot II, while the feed of lots III and IV remained
the same, namely, whole ear corn, husked. The supply of coarse feed con-
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sisted of corn stalks, cut up when the corn was ripe, for all four lots, each
animal being fed what he would eat; but in the case of lots I and II the
corn fodder was run through the fodder cutter and chopped into inch
lengths, and on and after December 7 lot I received tame hay, consisting of a mixture of clover and orchard grass, about equal parts, in the evening, and the cut corn fodder in the morning. The weights November 30,
the starting-point of the experiment, were as follows:

Having by this time learned something of the individuality of each steer,
the feed given to each was adjusted to his appetite, the aim being to give
only as much as would be eaten moderately clean. The amount fed was
therefore not fixed in any case to a particular weight; but the appetite
shown in the consumption of the last meal was a guide for the amount to
be fed at the next. In the case of lot I the amounts of oil meal and
shorts were added gradually until the desired ratio was reached, when the
mixture remained unchanged for weeks at a time. From December 7
until February 29 the proportion consisted of 10 pounds corn meal, five
pounds shorts, two pounds bran, and two pounds oil meal. Enough of these
materials to last a week or more was placed in a heap on the floor in the
proportion named, and thoroughly mixed by repeated shovelings. When
entirely uniform, this prepared feed was stored in bins, from which it was
weighed out to each steer in the lot at feeding time. They were fed twice
daily: in the morning, between 6 and 7 o’clock, and in the evening, between
5 and 6. The grain was given first, in a loose box, which was placed in the
manger in front of the steer, and half an hour later the corn fodder or hay
was put in. Whatever was left of either was weighed back and deducted
from the amount fed. They were also watered twice daily, from buckets in
the stalls; the water was weighed and the amount drunk recorded.
A table was hung in front of each lot, on which each steer was charged
with the amount of grain, fodder and water given him at each meal, and at
the next meal he was credited with whatever grain and fodder he had left.
The leavings were never offered him a second time.
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After the first couple of weeks the three lots tied up in the barn were let
out in the yard for exercise, for about two hours at noon every pleasant day.
Of course, they had access to neither food nor water on these outings.
This was the treatment accorded to all steers in the barn.
The five
steers constituting lot IV could not be fed separately, as they all ran together in the yard. Their corn was weighed to the lot as a whole, and
placed in a suitable box, where they fed at pleasure, and the same was the
case with the corn stalks and hay. What corn there might be left on the
cob was weighed, and deducted from the amount fed.
All the steers were weighed every Monday morning, after they had eaten
their feed, but before they were watered, as far as those in the barn were
concerned. Lot IV, having access to water at all times, could not be restricted in the same manner. A bullock scale, placed at a convenient point
at the end of a narrow passage, received each steer in turn, and the man at
the beam recorded his weight.
C OST

OF

FE E D .

The average price of the corn fed was 33 cents per bushel of 70 pounds
ear corn. Reducing it to the price per hundred pounds, for the sake of
greater ease in calculating the cost of the feed consumed, the figures stand
as follows:
Ear corn, 47 cents per hundred.
Corn meal, 55 cents per hundred.
Shorts, 54 cents per hundred.
Bran, 40 cents per hundred.
Oil meal, $1.35 per hundred.
Tame hay, 25 cents per hundred.
Corn stalks, 12½. cents per hundred.
Prairie hay, 17½ cents per hundred.
THE TABLES
which follow have been condensed from the daily records. Although it is
desirable to give the fullest details in bulletins of experimental work, to enable the reader to trace the work in all minor points from beginning to end,
still, in this case, the daily records are so voluminous that it is impracticable to reproduce them in full. Nothing has been omitted from the tables
which follow, but the facts and figures have been condensed into weeks, and
periods of four weeks each, in order to facilitate comparison of results as
the experiment progressed, and to render them more intelligible.
The first five tables refer to lot I, and show the amount of feed and
water consumed by each steer during each week, together with his weight
and gain, or loss, cost of feed and cost of gain per pound.
It is to be noticed in this connection that the supply of corn stalks did not
hold out, so that by the 22d of February it became necessary to substitute
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prairie hay for the corn fodder. The fact is noted in the tables by a star
and foot-note. On the 7th of March the oil-meal ration was doubled, two
pounds being added to the mixture, so that the oil meal constituted four
parts out of 21 parts, instead of two parts in 19, as previous to that date.
On May 6 the five parts of shorts were left out and five parts of corn meal
added instead. And on the 14th of May two parts oil meal were withdrawn
from the ration.
As regards the individual steers in the lot, it will be noticed that they
made their gains very irregularly, some weeks losing several pounds, indicated by the minus (—) sign in front of the figure, and again suddenly
making heavy gains. This fluctuation is due to the varying amount of food
in the stomach, and, for periods of only a few days, it is no proof of the actual gain, or loss, in flesh made.
On January 18 steer No. 1 ruptured an artery in the nose, from which
he bled profusely for some hours, so much as to weaken him perceptibly
and cause him to lose 20 pounds in weight. He recovered, however, and
in two days’ time had regained both his appetite and his weight.
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The foregoing tables have been condensed into periods of four weeks
each, and in that form are given in the five tables which follow, together
with the rate of gain, cost of feed and cost per pound of gain in each period.
They afford material for careful study. One of the facts they show is, that
the best gain is made during the early periods of feeding. All five steers
show a heavier gain during the first 12 weeks than they do in the last
14 weeks, some of them falling much behind in the last half, and the cost
of the gain is correspondingly greater in the later periods. If these steers
had been sold some time in March at the same prices they finally realized,
they would have brought a profit.
The feeding was purposely extended to a full six months in order to illustrate this fact. And the gains made during April and part of March
would not have been as large as they are except for the addition of more
oil meal to the ration.
Another fact to be noticed in these tables is, that the amount of feed consumed remains practically the same from one period to another. T h e
falling-off in gain is not due to a falling-off in the amount eaten. In fact,
Nos. 9 and 13 made their best gains, during the first three months, on less
feed than they ate during the last three months.
Still another point to which attention is called is the marked individuality in the steers, as shown in the amount of feed consumed and gain made.
While all did well, some gained much faster than others, and it is this
ability to lay on flesh rapidly and economically which, when the market is
low and the margin of profit narrow, often determines whether the feeding
is to result in a gain or in a loss.
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Total cost of feed, $28.345.
Gain in 182 days, 378 pounds.
Daily gain during 182 days, 2.07 pounds.
Cost per pound of gain, 7.49 cents.

[B ULLETIN 34
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Total cost of feed, $30.85.
Gain during 182 days, 416 pounds.
Average daily gain, 2.28 pounds.
Cost per pound of gain, 7.43 cents.
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Total cost of feed, $28.729.
Gain in 182 days, 386 pounds.
Daily gain during 182 days, 2.12 pounds.
Cost per pound of gain, 7.44 cents.

[B ULLETIN 34
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Total cost of feed, $33.49.
Total gain, 486 pounds.
Daily gain during 182 days, 2.67 pounds.
Cost per pound of gain, 6.89 cents.

67

ument
cal Doc
tion
Histori ural Experiment Sta

Kansas

68

Agricult

F ARM D E P A R T M E N T.

Total cost of feed, $33.467.
Total gain, 512 pounds.
Daily gain during 182 days, 2.81 pounds.
Cost per pound of gain, 6.53 cents.
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The tables for lots II and III, which follow, are also compiled on the plan
followed with lot I. The weekly summary shows how much each steer has
consumed of feed and water each week, his weight, and his gain or loss. T h e
first weight given in each case, under date of November 30, is the weight of
the steer when the experiment began, and the last weight in the column is
his weight the day he was sent to the shambles. The difference between
the two is his gain. It is noticeable that the gain as indicated by the difference in weight from week to week is in nearly all cases very spasmodic.
One week will show a heavy gain, while often one or two succeeding weeks
will show a loss. This is a common characteristic.
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Total cost of feed, $16.333.
Gain in 182 days, 148 pounds.
Average daily gain during 182 days, .81 pound.
Cost per pound of gain, 11.03 cents.
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Total cost of feed, $23.03.
Gain in 182 days, 271 pounds.
Average daily gain during 182 days, 1.49 pounds.
Cost per pound of gain, 8.50 cents.
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Total cost of feed, $21.518.
Gain in 182 days, 293 pounds.
Average daily gain during 182 days, 1.61 pounds.
Cost per pound of gain, 7.34 cents.
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Total cost of feed, $21.847.
Gain in 182 days, 301 pounds.
Average daily gain during 182 days, 1.65 pounds.
Cost per pound of gain, 7.24 cents.

75

ument
cal Doc
tion
Histori ural Experiment Sta

Kansas

76

Agricult

F ARM D EPARTMENT .

Total cost of feed, $22.788.
Gain in 182 days, 327 pounds.
Average daily gain during 182 days, 1.79 pounds.
Cost per pound of gain, 6.96 cents.
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Total cost of feed, $20.743.
Gain in 182 days, 210 pounds.
Average daily gain during 182 days, 1.15 pounds.
Cost per pound of gain, 9.88 cents.
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Total cost of feed, $20.20.
Gain in 182 days, 324 pounds.
Average daily gain during 182 days, 1.78 pounds.
Cost per pound of gain, 6.23 cents.
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Total cost of feed, $16.882.
Gain in 182 days, 274 pounds.
Average daily gain, 1.50 pounds.
Cost per pound of gain, 6.16 cents.
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Total cost of feed, $23.447.
Gain in 182 days, 309 pounds.
Average daily gain, 1.7 pounds.
Cost per pound of gain, 7.58 cents.
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Total cost of feed, $22.901.
Gain in 182 days, 304 pounds.
Average daily gain, 1.67 pounds.
Cost per pound of gain, 7.53 cents.
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The tables for lot IV are the same as the foregoing in plan, but differ
from them in that the feed was weighed out to the lot as a whole, and
a separate account with each steer could be kept only in the case of the
weight.
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Total cost of feed, $126.01.
Total gain of lot in 182 days, 1,564 pounds.
Average gain per head, 312.8 pounds.
Average daily gain, 1.71 pounds.
Cost per pound of gain, 8.05 cents.
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The temperature was noted in order to ascertain what influence cold
weather had on the feeding of cattle in the open. One thermometer was
hung in the barn and another under the shed in the yard where lot IV was
fed.
The readings were taken twice daily, at 7 A . M . and at 6 P . M . But this
was not begun until December 7; consequently we have no record for the
week ending that date. The figures show the mean temperature in the
yard and barn, respectively, for the week ending on the date given in each
case. It will be noticed that there is no small difference in favor of the
barn, during the coldest weather. This difference was presumably of no
little advantage to the steers in the barn.
T H E IL L U S T R A T I O N S .
The illustrations (facing p. 98) are intended to convey some idea of the
type of the steers, and their condition at the time they were marketed.
They have been engraved from photographs taken a few days before they
were sold, and hence the plates show them at their best. Each lot is represented by two steers, the lightest and the heaviest having been drawn in
each case. They therefore represent the extremes of condition, the poorest
and the best in each lot, from which the reader can readily form an idea of
the lot as a whole. From the mere appearance of the steers in these
illustrations, without reference to weights given elsewhere, it is easy to see
that those in lot I, the lot which was fed on the balanced ration, are in
prime condition and far exceed the others in the amount of flesh and fat
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they have taken on. On the other hand, there is but little to choose between the other three lots.
T H E R ELATION

OF

FEED

AND

W

ATER TO

GAIN

is shown in a condensed form in the following tables. The total amounts
of grain, fodder and water consumed by each steer during the six months
and the gain made are given, and from these the number of pounds of grain,
fodder and water that have been required to produce a pound of gain are
calculated, and finally the average requirements are shown.
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O N T H E B L O C K.
The steers were sold to the Armour Packing Company, of Kansas City,
and by their courtesy we were enabled to obtain the statistics as to dressed
weight and intestinal fat given in the accompanying table. The showing
on the block was decidedly in favor of lot I. Several good judges of meat,
who examined and compared the carcasses after slaughtering, had no great
difficulty in picking out the best fed lot. Aside from being the heaviest,
the meat was thicker, the fat more abundant, and better distributed. The
carcasses of the other three lots did not differ in appearance to any marked
degree, but the figures show some difference in favor of those fed in-doors.
The table tells its own tale.
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F INANCIAL D A T A.
As was to be expected, all four lots were fed at a loss, as is shown in the
detailed accounts below. This does not, however, detract anything from
the value of the experiment. If the market had been better, some, or all
of them, would have shown a profit; or in the case of lot I, fed on more
nutricious feed than the others, and ready for market earlier, if they
had been sold as soon as marketable, that lot would have brought a profit,
as I shall show. The experiment was purposely prolonged more than necessary to render them marketable in order to show that the gain decreased
as the feeding progressed, and that it is the last pounds of gain which cost
the most money. This is especially true of lot I, and is shown in the preceding tables. The three corn-fed lots were not so ripe, and the decrease in
gain is not so marked.
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In this account the expense of feeding is not taken into consideration.
We could not do so with so small a number and reach conclusions that
would approximate the actual expense of tending to a large herd. Nor
have we, on the other hand, given any credit for the manure, either as a
fertilizer or its value for hogs to work over. It was not practicable to keep
the manure from the stabled steers separate from the manure of the rest of
the herd or of the lots from each other; and even if this could have been
done, and hogs given access to each lot, the amount of manure was too small
to afford anything like a fair test of its value for hogs to work over. A few
hogs followed the steers in the yard, but they were not entirely supported
by their pickings, and no accurate estimate could be made of their gain from
that source; so it had better be omitted. Besides, stock men have already
pretty correct notions of the amount of pork that can be made by letting
hogs follow corn-fed steers. The point that it would be desirable to investigate is, how corn meal and the “balanced ration,” and ground feed generally compare with whole-corn feed for that purpose. But for the above
reasons this could not be made part of the experiment.
Unfortunately Western feeders do not yet consider the fertilizing value
of the manure. If they would save the manure and apply it to their farm
lands, many of the losses now sustained in feeding would be canceled by the
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increased profits on the crops. In the present case, if the value of the
manure were credited to the steers it would go far toward throwing the balance on the credit side of the account.
THE N

UTRIENTS IN THE

FE E D S U

S E D.

According to the available analyses, and estimated digestibility of the
feeds used, they contain the amounts of digestible nutrients given in the
table below. All the feed stuffs were of good average quality, and may
fairly be taken to represent similar feeds everywhere in the West. No digestion experiments with prairie hay have as yet been undertaken and the
results published; the value of this feed is therefore estimated to be equal to
that of mixed meadow grasses, and the digestible nutrients assigned to them
have been used in the calculation.
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This table is of interest, in that it shows the amount of nutrients consumed by the steers under each of the several conditions of feeding,
and it also shows the difference between a wide and a narrow “nutritive
ratio” in the production in beef. The nutritive ratio is the ratio existing
between the digestible protein and the digestible carbohydrates. In an
arithmetical expression of this relation the protein is always represented by
the figure 1, and the ratio shows how many pounds of carbohydrates there
are in the feed to one pound of protein. The ratio is calculated by multiplying the fat by 2.5, and adding the product to the carbohydrates, and then
dividing the sum of the two by the protein. Thus, in the feed of lot I, from
November 30 to February 22, there was one pound of protein to 6.27
pounds of carbohydrates, or, as technically expressed, the ratio was 1:6.27.
During February it was noticed that the gains fell off rapidly, as may be
seen by reference to the preceding tables, and to keep up the rate of gain the
amount of protein in the ration was increased by the addition of more oil
meal to the feed. This change took place February 22. It had the effect
of maintaining the general average of the gains. During the last two weeks
the ratio was widened by the withdrawal of the shorts and a portion of the
oil meal, and, with one exception, there was also a falling-off in the gains.
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OINT.

This table of total nutrients shows another point of absorbing interest
and one which may prove to be of much practical utility. It is the fact that
the gain depends upon the available protein in the feed, and, within certain
limits, regardless of the amount of carbohydrates in the feed.
Up to February 22, lot I gained 1,213 pounds, and consumed l,173.20
pounds protein, 6,421.34 pounds carbohydrates, and 373.69 pounds fat.
This requires, for each pound of gain, .968 pound protein, 5.29 pounds carbohydrates, and .31 pound fat; or, combining the fat and carbohydrates as
in the calculation of the nutritive ratio, .968 pound protein to 6.0 pounds
carbohydrates.
From February 22 to May 30 the gain was 965 pounds, and the relation
of protein and carbohydrates to each pound of gain was 1.57 of the former
and 9.33 of the latter. There is here an increase in both the protein and
the carbohydrates, which is accounted for by the fact that, as the animals
ripened, it required more and more nourishment for each pound of gain.
This fact is well known to feeders. The increase of feed to the gain, in
this case, during the successive stages in the fattening, will be shown presently. First, let us notice the relation of protein to gain in the other three
lots. The feed of these three lots remained unchanged during the 182 days
they were fed. The calculation of the nutritive ratios is therefore not divided into periods. Lot II gained 1,340 pounds. They consumed a total
of 1,262.31 pounds protein, 12,596.33 pounds carbohydrates, and 597.60
pounds fat, the ratio being 1:11.16. This gives .941 pound protein and
10 51 pounds carbohydrates to each pound of gain. Lot III gained 1,421
pounds, and consumed 1,291.78 pounds protein, 14,109.56 pounds carbohydrates, and 588.04 pounds fat. This gives .909 pound protein and 10.51
pounds carbohydrates to each pound of gain. Lot IV gained 1,564 pounds,
and consumed 1,460.89 pounds protein, 17,021.97 pounds carbohydrates,
and 711.82 pounds fat, which gives .934 pound protein and 12.02 pounds
carbohydrates to each pound of gain. Putting it in tabular form, it appears as follows:

With the exception of the second period in lot I, which is accounted for
there is here a remarkable uniformity in the amount of protein required to
make a pound of gain, regardless alike of the difference in gain and the
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difference in carbohydrates. I have nowhere in works on feeding seen
this relation of protein to gain pointed out, and I venture to call attention
to it here because it may be of much practical importance. It suggests that
the feeder should base his valuation of any feed almost exclusively on the
amount of digestible protein it contains, and, instead of buying it by the
bushel or by the hundred weight, he should buy it at so much per pound of
digestible protein, precisely as artificial fertilizers are bought for the amount
of nitrogen, potash and phosphoric acid they contain. It is a confirmation of the practical value of the “feeding standards” as a guide in feeding, and is in fact simply a presentation of the same principle in a different
form. That the amount of protein required for a pound of gain increases
as the animal ripens, is proven by the diminished gain for the feed consumed. In this connection, the following figures which are deduced from
the tables of lot I will be of interest:

This simply confirms what is known to every feeder, that it costs more to
finish a steer off than it does to give him the main portion of his weight. I t
shows that the greatest profit is likely to be made if the cattle are marketed
as soon as in fairly good condition, other conditions being equal. This
being the case, there is but little encouragement for feeders to bring highly
finished cattle on the market. The packers do not pay enough more for
that class of cattle to pay for the extra feed it requires to put them in condition, and leave the same margin of profit to the feeder that he can realize
on an animal in only moderate flesh.
Lot I, fed on the balanced ration, were extra-fine cattle, as the reader can
learn from the preceding table of gains and per cent. of dressed weight. Y e t
they brought but ten (10) cents more per hundred pounds than the corn-fed
cattle, which dressed from 2 to 4 per cent. less. When the feeders fully
realize what it costs to raise a steer from a medium to a high condition of
flesh, there will be but few extra-fine cattle offered on the market, until the
packers are willing to pay a just premium on their condition.
C OMPARISON

OF

R E S U L T S.

The reader should study the foregoing tables from two points of view:
First, as regards the gain made for the feed consumed by each lot under
the conditions named, regardless of the cost of feed and the price of beef;
second, they should be studied in the light of profit and loss. As regards
the lessons which can be drawn from them, the first point is of vastly greater
importance than the second. The cost of feed and the price of beef on
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the market are fluctuating factors, and cannot form the basis of any conclusion as regards the merit of a particular method of treatment. A man
may feed this year at a loss, and next year, with exactly the same treatment of the stock, he may make a profit, owing to a better market when he
sells, or to a cheapening of the feed. The fact, then, that all of these experimental cattle were fed at a loss does not militate against the success of
the experiment. This is pointed out to guard the casual reader against
drawing unwarrantable conclusions.
Let us first compare the two lots fed on whole ear corn, corn stalks, and
prairie hay. At the last weighing at the barn, May 30, the lot fed in the yard
showed a total gain of 1,564 pounds, whereas the lot in the barn gained but
1,421 pounds. Here, apparently, the out-door lot has the advantage; but
on being weighed at Kansas City, the two lots, by a remarkable coincidence,
weighed exactly alike to a pound; each lot tipped the beam at 7,330 pounds,
and this was the weight they were sold at. This equalization was caused
by the lot in the yard shrinking more during transportation than the lot in
the barn did. The out-door lot was not accustomed to be handled, and the
enforced confinement on the train probably excited them more than it did
the others. The difference in gain is then more apparent than real. There
is a marked difference in the amount of feed eaten by the two lots.
Lot IV, fed in the yard, ate 24,354 pounds ear corn, 4,536 pounds corn
fodder, and 3,364 pounds prairie hay. This gives 15.5 pounds ear corn, 2.9
pounds corn fodder and 2.1 pounds hay to each pound of gain. Or, putting
it in another way, the average consumption of each steer was 4,871 pounds
of corn, 907 pounds corn stalks, and 673 pounds prairie hay, from which he
produced a gain of 313 pounds.
Lot III, fed the same way in the barn, ate 20,132 pounds ear corn, 4,160
pounds corn stalks, and 2,544 pounds prairie hay, and gained 1,421 pounds.
This gives 14.1 pounds ear corn, 2.9 pounds corn fodder and 1.7 pounds hay
to each pound of gain. Or, putting it as above, the average consumption by
each steer in the lot was 4,027 pounds ear corn, 832 pounds corn fodder, and
509 pounds hay. On balancing results, we find that each steer in the yard
ate 844 pounds corn more than the steers similarly fed in the barn, and also
somewhat more of the rough feed. The gain, as we have seen, was practically
the same. This is 12 bushels of corn, at 33 cents a bushel, or $4.00 that it
cost more per head in feed to feed out-doors than it did in the barn. W h e t h e r
it is more profitable to pay this tribute to cold weather under out-door management than to invest it in shelter, each feeder must decide for himself. I t
should be noted in this connection that, on the whole, the season was very
favorable to out-door feeding. The fall and early winter were dry and clear,
and the low temperature in January was not of long duration. Under less
favorable conditions the out-door lot might therefore not have done so well.
It will also be seen, on comparing the table giving the weekly feed and gain
of lot IV with temperature in the shed, that the gain was very light during
the oldest weather.
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Turning now to a comparison of lot II, fed on corn meal and chopped
corn fodder, and lot III, fed as just described, on whole ear corn, both tied
alongside each other in the barn, we find that lot II gained only 1,340
pounds, or 81 pounds less than the lot fed on whole corn. Thus it appears
from the last weighing at the barn, May 30. But on arrival at Kansas
City this lot weighed 7,300 pounds, and the other 7,330 pounds, showing
that lot II shrank less during transportation, and that in reality it was only
30 pounds behind lot III. However, on the basis of a gain of only 1,340
pounds, lot II ate 13.3 pounds corn meal, 1.4 pounds corn fodder (chopped),
and 2.2 pounds prairie hay for each pound of gain. Allowing the rough
fodders to balance each other, which, however, they do not quite do, this
shows that it required only .8 pound ear corn more than corn meal to
each pound of gain, or only 80 pounds—but little over a bushel on 100
pounds of gain. This is not a very favorable showing for the corn meal;
and I confess that the result is contrary to my expectations. A considerable percentage of the whole corn passes through the animal undigested,
and it would seem that the digestive juices could act to better advantage
on the fine corn meal than on the partially-masticated grains of corn, and
extract more nourishment from it. But apparently this is not the case.
The test can, however, not be considered conclusive. The steers were not
accustomed to corn meal, and for some time after the experiment began
they did not eat enough to maintain their weight, as may be seen by reference to the tables. Had they eaten better from the start, the result might
have been different.
Lot I, fed on the “balanced ration” in the barn, as described elsewhere,
stands out conspicuously in comparison with the others. They laid on flesh
much more rapidly and on a much less weight of feed for the gain made.
I have already, on page 94, indicated the amount of the mixed-grain feed it
required at successive stages in the feeding to make a pound of gain. They
ate well; they seemed to relish the feed. They did not suffer from indigestion or scours, as was the case with a few of the others for brief periods.
Their corn fodder was chopped as in the case of lot II, but the hay was
fed whole. The feed was not moistened nor seasoned with any relishes except occasionally a pinch of salt, which was given to the others in like
manner. On February 22, 12 weeks from the beginning of the experiment, this lot had gained 1,213 pounds, 243 pounds per head, or an average daily gain of more than 2.8 pounds per head. Lot II averaged at
that date 1.7 pounds; lot III, 1.8 pounds, and lot IV, 2 pounds per day
per head. The tables show details as to character of feed and amount
eaten.
This result simply confirms the fact established long ago, that the rate of
gain depends upon the character of the feed. The elements which go to
make meat and fat must come from the feed, and if the feed does not contain them in sufficient quantity or of the quality needed, the gain is necessarily slow.
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The feeding of this lot proves another point, namely, that the balanced
ration will fit cattle for market much more rapidly than corn, and that it is
unprofitable to continue the feeding much beyond the period of rapid gain.
While they gained 1,213 pounds during the first 12 weeks, they gained only
965 pounds during the last 14 weeks, and that, too, on a considerably richer
feed.
The financial comparison has already been given in the account rendered.
All were fed at a loss, which accords with the experience of the majority of
feeders the past season. It is to be noticed, however, that the loss would
have been less had they been sold earlier, even at the same price. The
three corn-fed lots were ready for market by the end of April, and as the
gain during the last month was not great, the loss could have been diminished by the value of the feed eaten during that time. On the other hand,
they would at no time have yielded much profit on the same market.
From the stand-point of profit, lot I should have been sold not later than
the end of February. The following figures show the decrease in profit
from that date; assuming that they then would have brought $4.10, the
price obtained for the corn-fed lots, the account would stand as follows:

From this date on, the balance appears on the wrong side. It points
two lessons: First, that as a rule, it is not profitable to feed cattle after
they are in fair marketable condition; and, second, that the feeder should
be able to tell, on any day, just how much his cattle have eaten and the
cost of the feed. Knowing this, he can, in connection with a stock scale,
tell when he reaches the turning-point in the profit. When this point is
reached, it is time to sell.
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