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EXPERIMENTS IN FEEDING STEERS.—II.

We have, during the winter of 1892-’93, again fed several lots of steers, 
the records of which are given in detail in what follows. The steers were
bought November 26, at the Kansas City stock yards. Many attempts were
made to obtain a suitable lot of steers in Kansas, but without success. Feed-
ers who had steers of suitable age and size refused to sell them at anything
like a reasonable price, and we were therefore compelled to go to the yards
for them. The aim was to get a fair grade of native steers, which could repre-
sent the character of the majority of steers which are raised and fed in the
West. The lot fed the year previous were grade Shorthorns, and as it was
contemplated to follow the same line of feeding which was adopted with
them, it was desirable that these also should be grade Shorthorns. Suitable
steers were not plentiful at the yards. We succeeded, however, in finding
a lot which had been raised near Knobnoster, Mo., and which were of
fairly equal quality, a condition which is essential in a comparative test.
They were fall calves, as was learned from a man who knew their history,
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and were about three years old at the time they were sold to us. They were
thus about six months younger than the steers fed the previous year, and re-
ported upon in Bulletin No. 34. They were also proportionally lighter.
The previous year’s lot averaged 1,200 pounds at the time they were pur-
chased, and these averaged only 1,038 pounds when purchased in the yards.

The lot, when purchased, consisted of 20 steers, but, owing to a disease
in one of them, which necessitated a surgical operation, it became imprac-
ticable to retain him in the experiment. He was therefore rejected a few
weeks after the experiment began, and as he could not be replaced the experi-
ment went forward with only 19 steers, and in the account of cost, com-
mission, feed, etc., which follows, the cost of the rejected steer has been
subtracted from the cost of the original lot of 20. All of them had been
dehorned as yearlings.

FIRST C OST OF THE S T E E R S.

The expense account of the 19 steers, up to the time they were laid down
at the Station, stands as follows:
19 head—weight 19,718 lbs.—@ $3.45 per cwt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $680 .27
Commission. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . 9 .50
Exchange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1  .05
Freight to Manhattan  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 .06

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . $709 .88

Average cost per head laid down at the Experiment Station, $37.36.

P LAN OF THE E X P E R I M E N T.

With but slight alterations, the plan was similar to that followed during
the previous year’s feeding, and reported in Bulletin No. 34.

The object was twofold: First, to compare outdoor with indoor feeding,
in order to ascertain what influence shelter has upon feeding; second, to
compare results from the feeds given the indoor steers. For this purpose
these cattle were divided into five lots, four lots of which were tied up in
the barn, and one lot fed in the yard, where they were afforded the shelter of
a shed, open to the south but closed on the other three sides. The lots were
numbered from I to V.

Lot I consisted of three steers, Nos. 3, 11, and 15. This lot was fed on the
so-called balanced ration, consisting of a mixture of corn meal, shorts, bran,
and oil meal, in the proportion of 10 pounds corn meal, 5 pounds shorts,
2 pounds bran, and 2 pounds oil meal. March 1 the oil meal was increased
to 4 pounds in this mixture. For roughness, tame hay, consisting of or-
chard grass with a very slight sprinkling of clover.

Lot II consisted of three steers, Nos. 13, 14, and 16. This lot was fed on
corn meal and molasses and corn stover.

Lot III consisted of three steers, Nos. 1, 7, and 9, and their feed consisted
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exclusively of linseed-oil cake and orchard-grass hay, with the exception of
a little corn meal the first two weeks.

Lot IV consisted of five steers, Nos. 4, 5, 6, 10, and 12, and their feed
consisted of ear corn and corn stover. These four lots were tied in the barn,
under exactly the same conditions as far as shelter and confinement are con-
cerned.

Lot V consisted of five steers, Nos. 2, 8, 17, 18, and 20, and were fed like
lot IV, on ear corn and corn stover; but instead of being placed in the barn
they were fed out of doors, in a small lot furnished with an open shed, as
already mentioned.

The daily routine in the feeding was as follows: They all got their morn-
ing meal between 6 and 7 o’clock, the grain being fed first, and when this
was eaten the coarse fodder was given them, and about the middle of the
forenoon, when this was consumed, they were watered. The feed, both grain
and coarse fodder, was weighed to each steer separately. No attempt was
made to make them eat a fixed amount. The appetite for the last meal was
a guide to the quantity fed at the next meal. The grain was fed each steer
in loose box placed in his manger, and whatever was left uneaten was
weighed back and deducted from the amount given, so that each was charged
with no more than was actually consumed. The coarse feed was in like
manner weighed out, and what remained in the manger when the next time
to feed arrived was weighed back. An account was also kept of the water
they drank, each steer being watered by himself from a bucket placed in
front of him, and a record kept of the number of pounds of water drunk each
time. At noon the steers in the barn were turned out in the yard for ex-
ercise for a couple of hours daily, when the weather permitted, the stable
being cleaned in the interval. When returned to their stalls they were first
offered water, then fed their grain, and lastly, about 6 o’clock in the evening,
they got their coarse feed.

Lot V, which were fed in the yard, could not be given individual atten-
tion in the manner it was given to those in the barn. They had access to
water at all times, and their grain was weighed out to them all as a whole,
the ears being broken into small enough pieces to chew them up conveniently,
and the coarse fodder was in like manner weighed to all as a whole, and
what remained was weighed back.

A record was kept of the temperature, both in the barn and in the yard,
a summary of which is given in what follows.

C OST OF FE E D.

As was the case last year, the average price of the corn fed cost 33 cents
per bushel of 70 pounds ear corn. For the sake of convenience, the prices
have been calculated per 100 pounds, as follows:

Ear corn, 47 cents per 100 pounds.
Corn meal, 55 cents per 100 pounds.
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Shorts. 54 cents per 100 pounds.
Bran, 54 cents per 100 pounds.
Tame hay, 25 cents per 100 pounds.
Cornstalks, 12½ cents per 100 pounds.
Oil meal, $1.37 per 100 pounds.
Molasses, $1.32 per 100 pounds.

These prices include the freight, and therefore represent the actual cost
laid down at the Experiment Station. In the case of the molasses, which
was bought at Medicine Lodge, in southern Kansas, the price comes alto-
gether too high for the value of the feed, the freight amounting to nearly
as much as the cost of the molasses at the factory.

PRELIMINARY FEEDING .

The steers arrived at the Station November 27. From their arrival un-
til November 30, they all remained together in the yard and were fed alike
on ear corn and corn fodder, in order to accustom them to the place. On
November 30 they were divided into lots, as already described. The lots
consisting of the same numbers of steers were as nearly alike in weight as it
was possible to make them. The weights on which their division was based
were the average of three daily weighings, which were made on November
28, 29, and 30. The average results of these weights are as follows:

The average weight per head in lot III falls a little below the others, as
it now appears, for the reason that steer No. 19 was originally put in this
lot. He was the heaviest steer in the lot, and when it became necessary to
remove him from the experiment the three remaining steers averaged some-
what lighter than the other lots.

As soon as the division was made, lot V was turned into the yard and the
other four lots tied up in the barn. The steers had not been accustomed to
be confined and although they were not viciously obstreperous, still they
fretted under the confinement to such a degree that for several days they
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fell off in weight. During the first two weeks all were fed alike on ear
corn and corn fodder, the intention being that they should be thoroughly
accustomed to their confinement before the experiment began. During the
third week the feed of lots I, II, and III was gradually modified until, by
December 20, when the experiment began, each lot was fed in accordance
with the schedule plan.

THE EXPERIMENTS B E G U N.

By December 20, the indoor steers had so far acquiesced in the confine-
ment of the barn that the experiments could begin, although they continued
to show some uneasiness for two or three weeks longer, which was, doubtless,
detrimental to the best results; but as those in the barn were to be compared
with each other and they were all under exactly the same conditions, there
could be no vital difference in the results due to any cause except the feed.

In the tables which follow, the results of the daily record have been con-
densed so that only the amount of feed and water consumed by each steer
during each week is given, together with his weight and gain or loss during
the week; and, for the sake of more easily comparing these results, the rec-
ords have again been condensed for periods of four weeks each, showing, be-
sides the amounts and cost of each kind of feed, the total cost of the feed for
the period, and the cost per pound of gain.
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Total food consumed, 4,437 pounds.
Gain in 129 days, 339 pounds.
Average daily gain, 2.62 pounds.
Total cost of feed, $25.222.
Cost per pound of gain, 7.44 cents.
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Total food consumed, 3,770.99 pounds.
Gain in 129 days, 290 pounds.
Average daily gain, 2.24 pounds.
Total cost of feed, $21.326.
Cost per pound of gain, 7.35 cents.
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Total food consumed, 3,295.01 pounds.
Gain in 129 days, 298 pounds.
Average daily gain, 2.31 pounds.
Total cost of feed, $18.925.
Cost per pound of gain, 6.35 cents.
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S U M M A R Y  O F  R E S U L T S  F O R  E A C H  L O T.

LOT I.

Total food consumed, 11,503 pounds.
Average food eaten per head (grain 2,965, hay 869), 3,834 pounds.
Total gain in 129 days, 927 pounds.
Average gain per head, 309 pounds.
Average daily gain of the lot, 7.19 pounds.
Average daily gain per head, 2.39 pounds.
Total cost of feed for the lot, $65.473.
Average cost of food per head, $21.824.
Average cost per pound of gain, 7.06 cents.
Food eaten for each pound of gain, 11.33 pounds.

It is of interest to compare these results with the results obtained with
lot I last year, fed in exactly the same way. The figures which follow are
for 140 days, instead of 129 days for the lot above.

The results with lot I last year were:
Average food eaten per head in 140 days (grain 3,309, hay 1,135), 4,444 pounds.
Average cost of food per head in 140 days, $23.47.
Average gain per head in 140 days, 360.6 pounds.
Average daily gain per head in 140 days, 2.57 pounds.
Average cost per pound of gain, 6.5 cents.
Food eaten per pound of gain, 12.33 pounds.

L O T  I I .

Total feed eaten (molasses 3,355.59, corn meal 4,526.82, corn fodder 3.957), 11,-
839.41 pounds.

Average feed eaten per head (molasses 1,118.53, corn meal 1,508.94, corn fodder
1,319), 3,946.47 pounds.

Total gain in 129 days, 561 pounds.
Average gain per head, 187 pounds.
Average daily gain of lot, 4.34 pounds.
Average daily gain per head, 1.44 pounds.
Total cost of feed for lot, $74.06.
Average cost of feed per head, $24.68.
Average cost per pound of gain, 13.2 cents.
Food eaten per pound of gain, 23.65 pounds.

LOT III.

Total feed eaten (oil cake 4,916 pounds, hay 5,465 pounds), 10,381 pounds.
Average food eaten per head (oil cake 1,638.6, hay 1,821.6 pounds), 3,460.2 pounds.
Total gain in 129 days, 671 pounds.
Average gain per head, 223.6 pounds.
Average daily gain of lot, 5.2 pounds.
Average daily gain per head, 1.73 pounds.
Total cost of feed, $78.33.
Average cost of feed per head, $26.11.
Average cost of feed per pound of gain, 11.6 cents.
Feed eaten per pound of gain, 15.4 pounds.
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LOT IV.

Total food eaten (ear corn 13,616.5, corn fodder 6,070.5), 19,687 pounds.
Average food eaten per head (ear corn 2,723.3, corn fodder 1,214.1), 3,937.4 pounds.
Total gain in 129 days, 1,369 pounds.
Average gain per head in 129 days, 273.8 pounds.
Average daily gain of the lot, 10.61 pounds.
Average daily gain per head, 2.12 pounds.
Total cost of feed for the lot, $71.50.
Average cost of feed per head, $14.30.
Average cost per pound of gain, 5.22 cents.
Food eaten for each pound of gain, 14.38 pounds.

Comparison with lot III of last year, fed in the same manner, but for
140 days:

Average food eaten per head, 140 days (ear corn 3,113.5, corn fodder 1,135.7),
4,249.2 pounds.

Average cost of food eaten per head 140 days, $16.192.
Average gain per head in 140 days, 227.2 pounds.
Average daily gain per head in 140 days, 1.62 pounds.
Average cost per pound of gain, 7.12 cents.
Food eaten per pound of gain, 18.70 pounds.

LOT V.

Total food eaten (ear corn 15,792, corn fodder 7,221), 23,013 pounds.
Average food eaten per head (corn 3,158.4, fodder 1,444.2), 4,602.6 pounds.
Total gain, 129 days 1,378 pounds.
Average gain per head, 275.6 pounds.
Average daily gain of lot, 10.68 pounds.
Average daily gain per head, 2.13 pounds.
Total cost of feed, $83.231.
Average cost of feed per head, $16.646
Average cost per pound of gain, 6.03 cents.
Food eaten per pound of gain, 16.7 pounds.

Comparison with Lot IV of last year, fed in the same manner, but for
140 days:

Average food eaten per head in 140 days, (corn 3,746.5, fodder 1,295.8), 5,042.3
pounds.

Average cost of food per head in 140 days, $19.418.
Average gain per head in 140 days, 231 pounds.
Average daily gain per head, 1.65 pounds.
Average cost per pound of gain, 8.4 cents.
Food eaten per pound of gain, 21.8 pounds.
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D AILY M E A N  T EMPERATURE IN THE Y ARD AND IN B A R N  D U R I N G

FEEDING P E R I O D.

The readings were taken twice daily, at 7 A. M. and 6 P.M. The figures
show the mean of the two readings in yard and in the barn. This was noted
in order to see if any relation could be traced between low temperature and
light gains. Although such relation seems to exist in some cases, no uni-
formity can be established. More data will be needed on this point before
any definite conclusion can be arrived at.
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R ELATION OF FEED AND W ATER TO G A I N.

The following table shows, in a condensed form, the amount and kind of
feed eaten by each steer, and the amount of water drunk by each during
the experiment, and the relation that these bear to the gain, and to each
other:
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S ALE OF THE C A T T L E.

The cattle were sold to Swift & Co., of Kansas City, on April 29, 1893, in
the Kansas City stock yards. Mr. A. W. Seely, the buyer for this packing
house, put the prices given below on the several lots, without knowing how
the cattle had been fed. Mr Seely is an excellent judge of cattle, having
had long experience as a buyer. Each lot was put in a pen by itself and
sold upon its merits. After a careful examination, he put the following
prices on them:

The condition of the cattle and the market on that day fully justified
these prices.

The prices are a measure of the quality of each lot.
Lot I made by far the best appearance. They were round, sleek, and
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smooth, though not as fleshy as they might have been made had the feeding
continued longer.

Lot II, the corn meal and molasses lot, was the poorest of them all.
They were not in first-class market condition, though perhaps they might
be said to average fairly with most of the steers sent to market.

Lot III, fed on oil cake, was somewhat better than lot II.
Lot IV, fed on ear corn in the barn, was in fair market condition.
Lot V, fed on ear corn outdoors, was in good market condition and made

a better appearance than the indoor lot fed the same way.
The preceding tables show that lot V, while making practically the same

gain as lot IV during the experiment, ate during the 129 days 2,172
pounds corn and 1,150 pounds fodder more than lot IV.

This amount of feed, then, represents what is required to meet the vicissi-
tudes of cold weather under outdoor management. But the weights show
that the outdoor lot was heavier and sold for 5 cents more per 100 pounds than
the indoor lot. The explanation of this lies in the fact that during the pre-
liminary feeding, while the indoor steers were being accustomed to the sta-
ble, this lot gained 423 pounds more than the indoor lot, on practically the
same amount of feed, and they kept this advantage to the end, although af-
ter the experiment began the two lots gained at about the same rate. This
explains why lot V was heavier than lot IV when sold, and, being heavier,
they brought a slightly higher price.

IN C OMPARING THE LO T S,

It will be seen that the steers fed outdoors show the most profit, although
the difference between them and the indoor corn-fed lot is but $2.20. This
difference would still be greater if the cost of labor in tending the indoor
steers was taken into the account, which, of course, it must be in practice
on the ranch. The question would stand a little differently if the indoor
steers had been accustomed to confinement. As stated above, they gained
at the same rate as the outdoor lot on less feed. At the cost of feed here
given, the 2,172 lbs. of corn which they ate less than the others would amount
to $10.20, and the 1,150 lbs. of fodder to $1.43, total, $11.63, which may be
presumed to be saved by the shelter. If, now, they had not needed to go
through the training and worry incidental to confinement when unac-
customed to it, the preliminary feeding would have been unnecessary, and the
presumption is that the outdoor lot would not then have gotten the start which
put them ahead at the sale. The value of the feed saved, $11.63, would
then have shown in favor of the indoor lot; but it would, on the other hand,
in part be offset by the greater labor of tending them.

It should be noted in this connection, that on the whole last winter was
favorable to outdoor feeding; and further, that the shed provided for lot V
afforded perhaps more shelter than farmers usually give their steers.
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It follows from this as a natural corollary that good shelter is a decided
advantage in feeding; but it should be provided in such a way that the steers
are not put under restraints to which they are unaccustomed.

Now, comparing the four indoor lots with each other, the profit-and-loss
account tells the tale. The three steers in lot I make a profit of $31.13, or
$10.37 per head. The five steers in lot IV made a profit of $62.08, or $12.41
per head. This leaves a difference of $2.07 per head in favor of the corn-fed
lot. But lot I gained the most, made the best beef, and brought the highest
price in the market. The difference, then, in favor of the corn-fed lot lies
wholly in the price of the feed. The feed eaten by lot I cost $21.82 per head
and the feed eaten by lot IV cost only $14.30 per head. Here is a differ-
ence of $7.52 per head that the corn cost less than the mixed feed. But the
gains made and prices realized show the merit of the mixed feed in compari-
son with corn, and whenever the conditions are such that corn costs more or
oil cake less than here estimated, the difference would likely be in favor of
the mixed feed. If the corn had cost 38 cents a bushel instead of 33 cents,
the profits on the two lots would have been alike.

Lot II, fed on molasses and corn meal, was fed at a loss of $12.85, or
$4.28 per head. It proves decidedly that molasses is neither a good feed
nor in the line of economy.

Lot III, fed on oil cake, was fed at a loss of $10.91, or $3.63 per head.
It shows that at the ordinary price of oil cake it cannot be used as an exclu-
sive feed with profit.

S HRINKAGE IN S HIPPING.

On being weighed when sold in Kansas City, it was found that the several
lots had shrunk during transit as follows:

SLAUGHTER TEST.

The cattle were slaughtered at Swift & Co.’s packing house. At no little
trouble and expense to this firm, we have secured the details which follow
of the slaughtering. The firm made no charge for the trouble they were put
to in the matter, although the floor was cleared and no other cattle were
slaughtered while these 19 steers were put through and all the details secured.
The accompanying table gives these details of the slaughter test. Each
steer was weighed just before he was slaughtered, in order that the shrinkage
might be more accurately ascertained.

Attention is called to the weight of the fat in each lot. It will be seen
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that lot III shows less fat than any of the others. This bears out the theory
that a highly nitrogenous feed is not a fat producer. The average weight
of fat per head in each lot is as follows:
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ILLUSTRATIONS.

After the carcasses had been in the cooler for 72 hours, a photograph was
taken of the rib roast of each carcass; two of these are reproduced from each
of lots I, II, and III. The object was to see if there was any difference in
the marbling that might be assigned to the feed. This is, however, a diffi-
cult matter to determine, because of the variation in this respect between
steers of the same lot. Six cuts are reproduced, in order to show how the
marbling appeared. It is a well-known fact that the quality of the meat de-
pends more upon individual characteristics than upon any other factor. We
know also that in the case of pork the feed may influence its quality; but
in the case of beef, the extent to which feed may influence the marbling and
other qualities is as yet an unsettled point.

SUMMARY OF RESULTS.

1. The steers fed on the balanced ration gained more rapidly than any
of the others, they were in better market condition and brought a higher
price than any of the others, and they consumed less food per pound of
gain than the others, all of which confirms the results of last year. But
these factors do not necessarily imply the most profit, as the account proves.

2. A mixture of molasses and corn meal proved to be a very inferior fat-
tening material.

3. The exclusive diet of oil cake did not yield as good results as either
the balanced ration or corn. The animal organism appears to be unable to
make use of so highly concentrated nitrogenous feed to good advantage.

4. Ear corn fed in the barn did not produce as good gains as did the bal-
anced ration fed under the same conditions, but, being a cheaper feed, it
proved to be slightly more profitable.

5. The steers fed ear corn out of doors gained at practically the same
rate during the experiment as those fed ear corn ndoors, but they ate 2
pounds corn and 1.5 pounds fodder more per pound of gain than did the in-
door steers. This confirms the results of last year.

6. Steers which are tied up in the barn, if not accustomed to this method
of handling, will fret under the restraint for several weeks, during which
time the gain is but light for the feed eaten. From this we conclude that
good shelter is favorable to economical feeding, but it should not put the
steers under restraints to which they are unaccustomed.
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