
EXPERIMENT STATION

OF   THE

KANSAS STATE AGRICULTURAL COLLEGE,
M A N H A T T A N .

BULLETIN NO. 47—AUGUST, 1894.

FARM  DEPARTMENT.

C. C. GEORGESON, M. Sc.,
Professor of Agriculture and Superintendent of Farm.

F. C. BURTIS, M. Sc., Assistant.
D. H. OTIS, B. Sc., Assistant.

EXPERIMENTS WITH WHEAT.

T HERE is but little to record in the line of wheat experiments this year.
The wheat crop was almost a complete failure here, as in some other parts of
the state. The injury was caused by a week of cold weather in the latter part
of March, following some two or three weeks of unusually mild weather,
with the thermometer frequently ranging from 70 to upwards of 80 degrees
in the shade. This stimulated the wheat into a growth which was unusual
for the season, and the severe cold weather which followed cut this growth
entirely to the ground, putting back and almost destroying the wheat that
was not killed at once.

The meteorological record of the College for March shows that the mini-
mum temperature from the 22d to the 29th was daily much below freezing,
and on the 25th, 26th and 29th there were 20, 24 and 23 degrees of frost,
respectively. This was too much for the wheat, which had previously been
forced unduly ahead by the warm weather, as noted, and it succumbed to
such a degree that most of the experiments were worth nothing. Add to
this a freeze on the 20th of May, at a time when much of the wheat which
survived was in bloom, which made the destruction well-nigh complete.
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When it was discovered that a large percentage of the heads did not fill,
owing to the destruction of the bloom, we decided to cut the wheat for hay,
such as it was; and the few plats which, besides those noted hereafter, re-
mained until harvest, turned out so poorly, and represented the experi-
ments under way so incompletely, as to make publication of their yields ill
advised.

As the readers of these bulletins know, the Currell has for several years
been the leading variety of wheat at this Station, and all our experiments,
except the variety tests noted below, were sown in this variety. It is an
early maturing wheat, which starts growth early in the spring, and probably
this may have been the reason why it suffered so badly. The yield of the
experimental acre and the rotation plats, all of which were in Currell, are
the only ones recorded here besides the variety test.

The acre which has been continuously in wheat without manure since
1880 was seeded September 19, 1893, with one and one-fourth bushels of
Currell. The drill used was the Champion shoe press drill. The wheat
made a good growth in the fall, and stood the weather well until the latter
part of March, as noted. What was not then killed was further retarded
by dry weather during April, in which month there was a total rainfall of
only one and one-third inches, precipitated in nine light showers. The re-
sult was that only 6.05 bushels wheat and 496 pounds of straw were har-
vested. The record of the acre, up to date, stands as follows:
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W HEAT IN R O T A T I O N  P L A T S.

Bulletins Nos. 20 and 33 detail, at some length, the rotations followed
on 50 one-tenth-acre plats set aside for experiment in this line. Ten rota-
tions are experimented with on these plats and wheat is one of the leading
crops. The first half of the series, plats 1 to 25 inclusive, was begun in 1890,
and the second half, plats 26 to 50 inclusive, was started the following
year. The accompanying table gives the yield of wheat and the crops taken
from each of these plats during this period, with the exception of 1893. The

first half of the series was in that year so badly winterkilled that the plats
were plowed up and, all alike, planted to red Kaffir corn.
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The experiment has not yet progressed far enough to show any conclu-
sive proofs in favor of any of the rotations adopted.

TEST OF VARI E T I E S .

Fifty-one varieties were grown last year, most of which have been grown
here for four years. The table following presents the list, arranged in al-
phabetical order, and gives the yield of each and the average yield for the
time grown here. The yields for the present year are based on averages of
two plats, except when otherwise noted.
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It will be noticed that the yield for this year is very low for all of them.
This is owing to the winterkilling, as already explained. The Turkey stood
the March freeze better than any other variety, it being somewhat tardy in
its growth, and, in consequence, it shows the best yield, an average of eight
plats giving a yield of nearly 27½ bushels to the acre. This variety is held
in high esteem in many parts of the state, and it may properly be classed
with our most productive wheats. This year’s yield has reduced the aver-
ages of all varieties from the figures published in bulletin 40. Although
the Currell suffered badly, we still consider this our best wheat, and shall
continue to give it the leading place on the farm.

EXPERIMENTS ABANDONED.

The following are the experiments which were abandoned owing to the
failure of the crop:

Hot-water treatment for stinking smut, methods of seeding, seeding at
different dates, early and late plowing for wheat, influence of the quality
of seed wheat on the yield, effects of compacting the seed bed, amount of
seed wheat per acre, and effects of pasturing wheat.
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STEER-FEEDING EXPERIMENT , III.

O UR third steer-feeding experiment was carried out the past winter. It
was devised with a view to ascertain if there is any merit in the practice of
soaking corn for fattening steers as against feeding it dry. Many of our best
feeders claim to be able to produce more beef with a given amount of corn
when it is soaked than when it is fed dry; and if so simple a process as
soaking it in water can enhance the feeding value of corn, it is worth while
to give the matter a careful study. For this purpose, 10 grade Shorthorn
steers, 2½ years old, were bought and brought to the Station on October 30,
1893. As shown by the weights given hereafter, they were a remarkably
even lot, thrifty and well grown for their age. All had been dehorned as
yearlings. They were raised on Kansas farms here in the neighborhood,
and had been collected by a farmer who intended to feed them for market.
The cost price was $3.60 per hundred weight.

These steers were fed outdoors, in two lots, separated only by a wire
fence, each lot having access to a shed erected on the north side of the lot,
open to the south but closed on the other three sides. Both lots were fed
on shelled corn—that for lot I being soaked until it began to soften be-
fore it was fed, while that for lot II was fed dry. The corn for lot I
was, of course, weighed before it was put to soak. In addition, they were
fed roughness to the amount indicated in the table, consisting first of corn
fodder and then successively Kaffir corn fodder, oat straw, millet hay, and
prairie hay, both lots having the same kind of fodder at the same time.

To avoid the freezing of the soaked corn, which might interfere with
their appetite and consequently with their gain, they were fed frequently
and but little at a time, so that the wet corn could be eaten up before it
would freeze; and although this precaution would not have been necessary
except in cold weather, it was thought best to follow a uniform practice
throughout the experiment. The grain feed of both lots was, therefore, fed
five times daily—at 7 A . M., 9:30 A. M., 12 M ., 3 P . M., and 6 P.M ., one-fifth
of the weight of the feed for that day being given each time. If any was
left uneaten when the time came for the next feed, it was weighed and de-
ducted on the record tables from the amount fed. To get an exact estimate
of the weight of the soaked corn which thus ought to be deducted, given
weights of corn were soaked for different periods and then weighed. W e
thus ascertained the weight of the water absorbed, which proved to be nearly
uniform for the same length of time. The figures thus obtained enabled us
to estimate what per cent. of the weight of the uneaten soaked corn should
be deducted from the amount charged to the lot. It was not often, however,
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that any of the grain fed remained uneaten, as we studiously sought to give
them just what they would eat and no more. Beginning with the weight of
50 pounds of dry corn for each lot, this was gradually increased until a
weight of 135 pounds was reached as the daily feed for each lot; but this
proved to be too much, and was, therefore, soon reduced to 125 pounds,
which they ate up clean without impairing their appetite, and yet they were
fully satisfied. One hundred and twenty-five pounds, dry weight, was the
daily feed per lot until February 16. It then became apparent that they
could no longer eat this amount, and the weight was gradually reduced to
suit their appetite. There was one exception made to this rate of feed, dur-
ing the first half of January. We were trying to ascertain how much of
the corn passed through each lot undigested, and during this period of 15
days the feed was reduced to 100 pounds dry corn for each lot, in order to
see if the per cent. of undigested corn remained the same when less was fed
than was necessary to satisfy the appetite. The result is shown in the tables
which follow.

But although these features of the experiment are interesting and useful,
the practical bearings of the experiment could not be fully brought out un-
less account was also taken of the value of the droppings for the production
of pork, and for this purpose eight shoats, of an average weight of 88 pounds
per head, were placed after each lot, and their gains noted. At first, when
the steers were fed 125 pounds of dry corn per lot, the hogs found about all
they could eat in the droppings; but as the steers ripened up, and hence ate
less, and the hogs grew larger and demanded more, it became necessary to
feed them some corn in addition, each lot receiving the same quantity, with
a record of the weight. Steers and hogs alike had access to fresh water
at their pleasure. No record could therefore be kept of the water drunk, as
has been our custom when feeding in the barn, nor could we ascertain the
amount eaten by each separate steer, as they all fed together. But a record
was kept of the individual gains, both of steers and hogs. The steers were
weighed every Tuesday morning before they were fed, and the hogs were
weighed once a fortnight. Finally, a balance has been struck between the
actual cost of the feed consumed by each lot and the value of the beef and
pork produced by each lot.

With this general statement of the manner in which the experiment was
conducted, we may pass on to the details as exhibited in the tables following.
As stated, the 10 steers arrived at the Station October 30. They had been
fed on pasture up to that time, and during the latter half of October they
had in addition been fed a little corn. All 10 steers ran together in the
yard for one week, during which time they collectively ate 575 pounds ear
corn and 750 pounds corn fodder. On October 31, November 2, and No-
vember 4, each steer was weighed, and, based on the average of those three
weights, they were divided into two lots of almost exactly like weights. O n
November 7 the experiment began, when they were again weighed, and the
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weights of that date taken as the starting point. The hogs were not put
after them until a week later, November 16, when they were in like manner
weighed and divided into two lots. Table No. 1 gives the weight of each
animal on the dates mentioned.

Table No. 2 shows the weekly weight and gain of each steer and also the
total gain and average daily gain for each steer for the whole period, 150
days.
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Total gain of lot, 1,632 pounds.

Average daily gain, 10.88 pounds.

Average daily gain per head, 2.176 pounds.
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Total  gain  of  lo t ,  1 ,468 pounds
Average daily gain,  9.78 pounds.

Average daily gain per head, 1.957 pounds.
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As will be noticed, the steers made very good gains and most of them
with considerable regularity. On February 11 a very severe snowstorm set
in, which was followed by excessively cold weather for several days. This
storm made the steers feel very uncomfortable, and for two weeks after
they did not show satisfactory gains. Exposure to cold and wet not only
affects the animals for the time being, but its effects are felt for days and,
sometimes, weeks after the storm is over and pleasant weather has again
set in. This was the severest storm of the season, and the only one which
had any decided effects on the steers. A cold wave from the 21st to the
27th of January, when, for several days the temperature was below zero,
did not affect them in the least, but the weather was dry and clear.

Table No. 3 shows the amount and value of feed eaten by each lot weekly,
the gain made from this feed, and the cost of the gain. It will be seen
from this table that, although lot II ate 457 pounds of corn and 213 pounds
of fodder more than lot I, they, nevertheless, gained 164 pounds less than lot
I, and the gain they did make cost three-fourths of a cent per pound more
than the gain of lot I. This difference, I think, can fairly be ascribed to
the soaking of the corn fed to lot I.
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Total food eaten (shelled corn, 15,787.5; corn fodder, 2,558; Kaffir corn
fodder, 3,840; oat straw, 273; millet, 661; prairie hay, 1,008), 24,127.5
pounds. Average food eaten per head (shelled corn, 3,1575.; corn fodder,
511.6; Kaffir corn fodder, 768; oat straw, 54.6; millet, 132.2; prairie hay,
201.6), 4,825.5 pounds.

Total gain, 150 days, 1,632 pounds.
Average gain per head, 326.4 pounds.
Average daily gain of lot, 10.88 pounds.
Average daily gain per head, 2.176 pounds.
Total cost of feed, $90.613.
Average cost of feed per head, $18.122.
Average cost per pound of gain, 5.55 cents.
Food eaten per pound of gain, 14.78 pounds.
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Total food eaten (shelled corn, 16,244.5; corn fodder, 2,567; Kaffir corn
fodder, 3,667; oat straw, 273; millet, 660; prairie hay, 960), 24,371.5
pounds. Average food eaten per head (shelled corn, 3,248.9; corn fodder,
513.4; Kaffir corn fodder, 733.4; oat straw, 54.6; millet, 132; prairie hay,
192), 4,874.3 pounds.

Total gain, 150 days, 1,468 pounds.
Average gain per head, 293.6 pounds.
Average daily gain of lot, 9.78 pounds.
Average daily gain per head, 1.957 pounds.
Total cost of feed, $92.57.
Average cost of feed per head, $18.51.
Average cost per pound of gain, 6.30 cents.
Food eaten per pound of gain, 16.60 pounds.
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These two lots of hogs present an interesting contrast. All were thrifty

young hogs. The two lots weighed alike within one pound on November 16,
when they were put behind the steers, and they were placed under exactly
the same conditions; yet the hogs following lot II gained 112 pounds more
than those following lot I in 141 days. Since they were fed exactly the same
amount of extra corn, this difference must be ascribed to the difference in
feed of the two lots of steers, and the following figures afford an interesting
explanation:
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It will be seen from table 5 that lot II passed more corn in the droppings
than lot I. In other words, the steers fed on soaked corn digested more of
their feed and discharged a smaller per cent. of corn undigested in the
droppings than did lot II, fed on dry corn. During the 28 days indicated
in the table, from December 23 to January 19, the droppings were gathered
from both lots of steers, and the corn they contained was carefully washed
out and weighed. This revealed the fact that the steers in lot I discharged
339 pounds of corn out of the 3,045 pounds which they consumed in that
period, or 11 per cent. of the amount they ate. On the other hand, lot II
discharged 486 pounds of the 3,060 pounds of corn they consumed in the
same time, or nearly 16 per cent. (15.8 per cent.) of the corn fed. Now,
applying these ratios for the entire period, we find that the hogs following
lot II ate 890 pounds more corn than lot I, which is amply sufficient to ac-
count for the gain of 112 pounds more than the gain of lot I.

The table shows the daily records of the corn fed the steers, the weight
of the droppings, and the weight of the wet corn after it had been washed
and the water drained off. It was impracticable to dry all the corn in order
to obtain the dry weight. We, therefore, dried several samples, and, from
the average amount of water these contained, the dry weight of the corn
washed from the droppings has been estimated. These weights show that
the corn washed from the droppings from lot I contained an average of 59.15
per cent. of water, while the washed corn from lot II contained 55.35 per
cent. of water. This difference in the per cent. of moisture is due to the
soaking.

W ATER ABSORBED BY C ORN IN SOAKING..

Table 6 shows the amount of water absorbed by the corn in different
periods of time. Thus, 100 pounds of air-dried corn, in a bag immersed in
water for a moment and then taken out and allowed to drain thoroughly,
weighed 106.25 pounds. After soaking for the number of hours here given,
the weight increased gradually until it absorbed nearly 50 per cent. of its
weight.

It was further found, by soaking the corn washed from the droppings,
that corn from lot I did not increase in weight from soaking, whereas the
corn from lot II increased perceptibly by soaking, showing that the kernels
had not been fully saturated by their passage through the alimentary canal,
and hence the difference in the amount of water the two samples lost by
drying. They were simply air dried by exposure to the sun.
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 How   LONG   D OES   IT   TAKE   C ORN   TO   PASS   THROUGH   A   STEER ?

In connection with this subject, it is of interest to know how long it takes
a feed of corn to pass through the alimentary canal. To this end, each lot
was fed with 50 pounds of red corn during the three last feeds of January
15, namely, at 12 M ., 3 P .M ., and 6 P .M . Previous to this, and also im-
mediately after, they were fed exclusively upon white corn. By 9 A. M. o n
the 16th it was found that the red kernels, fed the day before, began to ap-
pear in the manure. They appeared in increasing numbers until the maxi-
mum was apparently reached on the afternoon of the 17th. They then
began to decrease, until on the 19th only a few kernels of the red corn were
found in the washings from each lot.

S ALE OF S TEERS AND H O G S

Both steers and hogs were sold April 7 to Swift & Co., of Kansas City.
Steers in lot I shrank in shipment an average of 45 pounds a head, and the
hogs following this lot shrank an average of 6 pounds a head. The steers
in lot II shrank an average of 49.5 pounds per head, while the hogs of that
lot shrank only 5.3 pounds per head.

The two lots were sold on their merits, W. A. Seely, buyer for Swift &
Co., being the purchaser. He is an experienced buyer and noticed the
slightest difference in the stock before him. He priced the five steers of
lot I at 4 cents per pound, while lot II he judged to be worth 3.75 cents a
pound. These prices, it will be noticed, are entirely too low to yield any
profit to the feeder. The profit in this case is, however, a side issue. The
main fact to note is, how the two lots compare in the market as a result of
the feed given them. As has been pointed out in the foregoing tables, lot
I gained a total of 1,632 pounds, while lot II gained but 1,468 pounds,
making a difference of 164 pounds in favor of lot I. This put lot I in some-
what better condition than lot II, and, as noted, these steers brought a quar-
ter of a cent more per pound than those in lot II.

As already noted, the hogs in lot II gained, on the other hand, 112
pounds more than those following lot I. This gain, however, was not suffi-
cient to make any appreciable difference in their appearance, and they all
sold for the same price, $4.65 per hundred weight.

Both steers and hogs were bought at too high figures for profitable feed-
ing, but we were obliged to pay these prices in order to get an even lot,
which was an essential feature of the experiment. On the other hand, the
market was very low when the experiment closed. Every feeder knows
that it is next to impossible to make money at feeding when fat cattle are
worth only 4 cents, or less, a pound. As a result, both lots came out on the
wrong side of the ledger. The total loss on steers and hogs in lot I was
$24.30, while the total loss on lot II was $44.30. This leaves a difference
in favor of soaking corn of $20. It will be noticed that the hogs following
lot I made a loss of $4.70, whereas the hogs following lot II covered ex-
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penses, with 80 cents to spare. The difference is due to the better gain made
by the hogs following lot II, the cause of which has already been explained.
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W ILL IT P AY TO S O A K  C O R N?

Whether the answer to this question will be a yes or a no will depend
upon circumstances. The foregoing facts prove that steers get more out of
soaked corn than they do of dry corn, and that the reverse is true of the
hogs which follow. It will not pay to soak corn whenever it is necessary to
take the precaution against freezing that we were obliged to take in this ex-
periment, nor is it likely to pay if it involves more extra labor than can be
done by the regular force in charge of the cattle. But when a feeder is so
situated that the corn can be soaked at slight expense, this experiment
would indicate that it is a profitable practice, at least during mild weather.

In conclusion, the facts brought to light by this experiment may be sum-
marized as follows:

1. The five steers fed on soaked shelled corn gained a total of 1,632
pounds in 150 days on 282 bushels of corn, while the five steers fed on dry
corn gained a total of only 1,468 pounds on 290 bushels of corn.

2. The steers fed on soaked corn, owing to their better condition, brought
a higher price in the market than the steers fed on dry corn. Balancing
both cost of feed and market value of the two lots, there is a difference of
$25.50 in the favor of the soaking of the corn.

3. The hogs following the steers fed on soaked corn made a total gain of
635 pounds, while the hogs following the dry-corn steers made a total gain
of 747 pounds. This makes a difference of 112 pounds gain in favor of the
dry corn, and the market value showed a difference of $5.58 in favor of the
hogs following the dry-corn steers.

4. Based on the foregoing figures, it will pay to soak corn if it can be
soaked for 6 cents, or less, a bushel.
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