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FEEDING EXPERIMENTS.
I.

Kaffir=Corn, Corn= and Soy=Bean Meal for Pigs.

An experiment with 12 pigs, divided into four lots of three pigs
each, was carried out during the winter of 1895-’96. The object of
the experiment was to test the value of Kaffir-corn meal and of soybean meal as food for hogs in comparison with corn-meal.
Character of the Pigs: Eight pure-bred Berkshire barrows were
used in this experiment and four pure-bred Poland-China gilts.
They were nearly of the same age; six of the Berkshires were farrowed May 21 and were of the same litter; two of the Berkshires
were a little younger, being farrowed June 17. Three of the PolandChinas were of one litter, farrowed May 24, and one PolandChina was farrowed May 3. The average weight of the pigs when
the experiment began was 63 pounds, the lightest being the two
Berkshires farrowed June 17, which weighed 52 and 54 pounds respectively, and the heaviest being two of the Poland-Chinas, which
weighed 75 and 77 pounds, respectively, and the others falling between these extremes.
Piggery and Conditions of the Experiment: The piggery where the
experiment was carried out does not present the most favorable con(147)
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ditions. It is a small stone structure which forms a wing to the
main barn, and lighted by a skylight on the north side of the roof.
The pens are 7x9 feet, provided with cement floor, but there is no
yard attached to them. The pigs were, therefore, confined to the
pens. Each pig was given a separate pen and fed individually
throughout the experiment. Record was kept of the feed eaten by
each pig, and the gain determined by weekly weighings.
The Feed: As stated, the feed consisted of Kaffir-corn, corn and
soy-beans. The Kaffir-corn was of the red variety. All three feeds
were ground and soaked before they were fed, the feed for the next
day being put to soak in the evening when the last feed was given.
They were fed three times daily, namely, at 6.30 a.m., 12 m., and at
5 p. m. Part of the feed was thus soaked only 13 to 14 hours while part
of it was soaked from 6 to 12 hours longer. In addition to the feed,
each pig was furnished with a box of wood ashes and salt, and some
fine soft coal was put in the pens occasionally.
The experiment began November 7 and continued until March 12.
The plan was to feed lot I exclusively on Kaffir-corn meal and lot III
exclusively on corn-meal, and this plan was followed from November
7 until January 23. By that time it was found that the gains of
these two lots continued so light that it seemed well-nigh impossible
to fatten them on this diet, and the feed was, therefore, changed
from pure Kaffir-corn and corn-meal, respectively, to two-thirds of
these grains and one-third of shorts. This change improved the
gain some, but not to any marked extent. Lot II was fed all through
the experiment on two-thirds Kaffir-corn meal and one-third soybean meal, and lot IV was in like manner fed on two-thirds corn-meal
and one-third soy-bean meal. The results of this treatment are set
forth in the following
Tables: Tables I to IV show the weight of each pig in the respective lots at the beginning of the experiment, and the gain from week to
week, and finally the total gain, and the average daily gain of each pig,
as well as the total and average of the lot as a whole. They, further,
show the weight and cost of feed from week to week, with the totals
of these items at the end of the experiment; and finally, the five last
columns in each of these tables show the number of pounds of grain
eaten for each pound of gain, the increase in gain of the lot from
week to week from November 7, the average daily gain of the lot
from November 7, the average daily gain per head from November 7,
and the cost per pound of gain from November 7. At the bottom of
the table there is also a summary of these items, which will show the
main points at a glance.
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Attention is called to the fact that the soy-bean meal is valued
at $2 per hundred pounds, while shorts have but a value of 80 cents
a hundred. Kaffir-corn meal and corn-meal are valued alike at 35
cents per hundred pounds. The soy-bean meal has no market value.
The beans were raised on the College farm, and the estimate put on
the meal is doubtless too high in comparison with other feed stuffs.
This, of course, increases the cost of the gain of the lots in which soybean meal forms part of the ration. As may be seen from the tables,
the average cost per pound of gain at the close of the experiment of
lot II was 3.56 cents, and of lot IV it was 3.32 cents. If the price of the
soy-bean meal were reduced to $1 per hundred pounds, the cost of the
gain of lot II would be 2.24 cents per pound, and of lot IV 2.09 cents
per pound, which would perhaps be more equitable.
But the cost of the gain is not the most important feature of the
present experiment, but rather to see how the gains of the several
lots compare on the rations furnished. In this respect there is a
very marked difference. Thus, lot I, fed on Kaffir-corn meal, and,
part of the time, shorts, gained a total of 191 pounds in 126 days, or
an average of just one-half a pound per day per head in that period.
Lot II, also fed on Kaffir-corn meal, but with the addition of onethird by weight of soy-bean meal, made a total gain of 547 pounds,
or an average daily gain of 1.44 pounds per head. But it should
further be noted in this connection, that lot I, fed on Kaffir-corn meal,
required 6.21 pounds grain to make a pound of gain, while lot II
made a pound of gain on 3.96 pounds of the mixture of Kaffir-corn and
soy-bean meal. When we compare the total grain eaten by the two
lots, the story is a different one. Lot I ate 1,187.81 pounds grain,
while lot II ate 2,166.42 pounds—not quite twice as much as lot I.
This shows that lot II relished their food better, and, therefore, ate
more, and consequently gained faster.
Nearly the same relation exists between lot III, fed on corn-meal
and shorts, and lot IV, fed on two-thirds corn-meal and one-third soybean meal. Lot III made a total gain of 306 pounds in the 126 days,
while lot IV gained 554 pounds, a difference in favor of the soy-bean
meal of 248 pounds. Lot III required 4.82 pounds of grain to make
a pound of gain, while lot IV required only 3.69 pounds. But when
we compare the total grain eaten, we find that, as in the former case,
the soy-bean meal had a stimulating effect on the appetite, so that
while lot III ate a total of only 1,476.66 pounds corn-meal and shorts,
lot IV ate a total of 2,047.57 pounds of corn-meal and soy-bean meal.
It is doubtless true that, while the greater amount of feed consumed
by lot IV is largely responsible for the increased gain of this lot, the
credit of the gain is not due solely to the quantity, but to the quality
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as well. In the case of lot III, which was fed on corn-meal exclusively during 11 weeks and two-thirds corn-meal and one-third shorts
for seven weeks, it had required at the close of the experiment 4.82
pounds feed to make a pound of gain. If the same ratio between
gain and feed were applied to lot IV, this lot should have eaten 2,670
pounds feed to account for the gain it made, on the supposition that
the better gain is due solely to the greater quantity of feed; or, if
you look at it another way, lot IV gained 248 pounds more than lot
III, but it ate only 571 pounds more than lot III. This would make
the ration in excess of feed and gain of lot IV over lot III stand as
2.3 pounds feed is to 1 pound of gain, whereas the figures show that
that lot required 3.69 pounds feed for each pound of gain. The difference in these ratios represents, so to speak, the better quality of
the feed as compared with the feed of lot III.
The same holds true of lots I and II. Lot II ate 978 pounds feed
more than lot I but it gained 356 pounds more than lot I. The ratio
of gain to feed in this excess over lot I, is as 1 is to 2.7—not greatly
different from that in the excess of gain and feed of lot IV over lot
III; but lot II required 3.96 pounds feed to make a pound of gain,
which is 1.25 pounds more than the ratio in the excess gain; in
other words, one-third of the gain may be ascribed to the difference
in quality of the feed and two-thirds to the difference in quantity.
If we next compare the effect of Kaffir-corn meal with the cornmeal, as fed to lots I and III, respectively, we find that the corn-meal
produced the best gain. Up to January 23 neither lot was fed any
shorts (see tables I and III), but on that date lot III had gained 74
pounds more than lot I, and it had also eaten 232 pounds grain more
than lot I. Up to that date it had required lot III 4.88 pounds corn
meal to make a pound of gain, while it had required 6.5 pounds Kaffir-corn meal to make a pound of gain. With the addition of the
shorts to the rations of both lots in equal proportions, after January
23, the gains improved slightly, but they were not satisfactory in
either case. Before the shorts were added, it required 1.62 pounds
more of Kaffir-corn to make a pound of gain than of corn, and at the
close of the experiment it had required 1.39 pounds feed more for lot
I than for lot III to make a pound of gain.
On the basis of the gains of these two lots, red Kaffir-corn proved
to be decidedly inferior to corn as a pork producer. But, as we shall
see presently, the very poor gains of these pigs were due, at least in
part, to the individuality of some of the pigs.
Lot II was fed on a ration consisting of two-thirds Kaffir-corn
meal and one-third soy-bean meal, and lot IV was fed on a ration of
two-thirds corn-meal and one-third soy-bean meal. These rations
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remained constant throughout the experiment. In both cases the
pigs made excellent gains, and, remarkably enough, the two lots
came within seven pounds of making equal gains. Lot II gained 547
pounds and lot IV 554 pounds, but lot II ate 118 pounds more than
lot IV; so that in this case also the Kaffir-corn was not quite equal
to corn, although the soy-bean meal almost obliterated the difference.
All lots were alike in that they made the most rapid gains, and
gained more in proportion to the feed eaten, at the beginning of the
experiment, and as the feeding progressed it gradually required
more and more feed to make a pound of gain. It has been pointed
out in preceding bulletins that the same law also governs the gains
of steers.
Turning now to tables V, VI, VII, and VIII, we will briefly note
the effect of the treatment on individual pigs. It has already been
stated that each lot was made up of two Berkshire barrows and one
Poland-China sow. All the lots were, therefore, alike in composition. Moreover, the pigs were nearly alike in age and weight when
the experiment began. The differences which developed under similar treatment may, therefore, fairly be ascribed to differences in individuality. The most noted difference occurs in lot I. table V. It is
there shown that the two Berkshire barrows, Nos. 15 and 18, gained
respectively but 23 and 18 pounds, while the Poland-China sow No.
34, under the same treatment, gained 150 pounds. I can offer no
explanation for this, except it be that the Berkshires were inferior
feeders to the Poland-Chinas. It is usually supposed, and in fact is
ordinarily true, that open sows do not gain as well as barrows. I n
this case the sow made a fairly good gain while the barrows made
very inferior gains. The supposition that the Berkshires were inferior feeders in this case is borne out also by the results of lots II and
III, in which the Poland-China sows in like manner made better
gains than the Berkshire barrows, and in case of lot IV the sow fell
but little behind the barrows. Now, if the Kaffir-corn could produce
a gain of 150 pounds in a Poland-China sow, with a consumption of
but 4.47 pounds grain for each pound of gain, the question arises
whether it is fair to blame the Kaffir-corn for the poor gains of the
Berkshires and of the lot as a whole. If it possessed qualities which
would make one hog gain well, the meal fed to the other hogs must
have possessed the same qualities, but the hogs did not possess the
qualities necessary to utilize the nutrition the feed contained.
The individuals in lot II (see table VI), which were fed on a
mixture of two-thirds Kaffir-corn meal and one-third soy-bean meal,
made on the whole satisfactory gains, as already noted, and the two
Berkshire barrows, Nos. 14 and 17, gained respectively only 181 and
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161 pounds, while the Poland-China sow gained 205 pounds. They
ate also less, however, than the sow did. No. 14 made a pound of
gain on 3.8 pounds of the mixed feed, and No. 17 made a pound of gain
on 4 pounds of feed, while the Poland-China sow required slightly
more than 4 pounds for each pound of gain. In this case, then, the
better gain of the sow pig was due to the fact that she had a better
appetite than the barrows had, and, indeed, the same holds true in
lot I, where No. 34 ate considerably more than twice as much as
either No. 13 or 18.
Lot No. III (see table VII) shows the same phenomena. The two
Berkshire barrows, Nos. 10 and 13, gained respectively but 75 and 48
pounds, while the Poland-China sow gained 183 pounds. This is
again due to the delicate appetite of the Berkshires as compared
with the Poland-China. No. 10 ate 368 pounds of feed and made one
pound of gain for each 4.91 pounds of meal. No. 13 ate 341 pounds
of feed, and made a pound of gain on 7.11 pounds of meal; while No.
39 ate 766 pounds of feed—more than twice as much as any of the
others—and made a pound of gain for every 4.19 pounds of meal
eaten. The Poland-China sow here made a normal gain. A pound
of gain on four pounds of corn for any considerable period is a good
gain. That the Berkshires did not do so well, must be ascribed to
the fact that they did not eat as much.
The individuals in lot No. IV, as already noted (see table VIII),
made almost equal gains, and they consumed also nearly equal quantities of feed. In this case the two Berkshire barrows, Nos. 11 and
12, gained respectively 13 and 16 pounds more than the PolandChina sow, while they ate but 25 and 2 pounds respectively more
than she did. The mixture of two-thirds corn-meal and one-third
soy-bean meal seemed to have suited the Berkshires exactly, and the
gains of the barrows compared with the sow are more in accordance
with common experience.
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Kaffir=Corn and Corn=Meal as Fattening Feeds for Aberdeen=
Angus Heifers.

During the same period which covers the experiment with hogs
just detailed, we also fed three Aberdeen-Angus heifers for market.
Having a little red Kaffir-corn on hand, it was concluded to feed one
of them on Kaffir-corn meal and the other two on corn-meal, and compare results. The animals, however, are too few to afford any reliable conclusions, and the results are given here simply for what
they are worth.
The heifer in lot I was a year and six months old, and the heifers
in lot II were two years and four months old, both being about the
same age. All three were pure-bred. The experiment began November 6 and continued until February 26, 112 days. The feed
consisted of Kaffir-corn meal and cut corn-fodder for the heifer in
lot I, and of corn-meal and cut corn-fodder for lot II, from November
6 until December 18. But the gains on these rations were not altogether satisfactory; so the feed was changed as follows: Lot I got
a mixture of Kaffir-corn meal 17 parts and oil-meal 1 part, and the
fodder was changed from cut corn-fodder to alfalfa hay; the same
ration was given lot II, with the exception that corn-meal took the
place of Kaffir-corn meal. A week later, December 25, the meal for
both lots was reduced to 16 parts and the oil-meal was increased to
two parts. This continued until January 22, when the feed was
again changed for both lots to 16 parts of the meal with three parts
oil-meal.
Although these heifers had been reared in the College herd and
had been tied up before, they were wild and nervous, as is the character of the breed, and it took some time before they overcame this
nervousness. Each animal was given all it would eat, and with
some slight variations in appetite they ate fairly regular quantities
throughout the experiment.
Table I gives the weekly weights and gains of the three heifers
from beginning to end. It will be noticed that the heifer in lot I
gained 154 pounds, or an average of 1.37 pounds daily; those in lot
II averaged 190 pounds, or 1.7 pounds daily. The larger gains of lot
II might be expected from the fact that they were older and larger.
Table II shows the amount and cost of the feed eaten weekly by
the heifer in lot I, also the number of pounds of grain and roughness
eaten per pound of gain weekly throughout the period. It further
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shows the average daily gain and the cost per pound of gain from
November 6. It will be noticed that the first week this heifer lost
57 pounds and that it took nearly two weeks more to make up
this loss; so, at the end of three weeks, she was but a few pounds
heavier than she was when the experiment began. The total grain
eaten was 1,693 pounds, of which the oil-meal weighed 129 pounds
and the Kaffir-corn meal 1,564 pounds. She ate 74.5 pounds cornfodder and 193 pounds of alfalfa. On this she gained 154 pounds.
She made a pound of gain on 10.99 pounds grain and 1.73 pounds
roughness. This ratio of feed to gain is somewhat higher than the
steers fed heretofore on an equally nutritive ration have required.
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Table III gives similar details concerning heifer No. 91, in lot II.
She made 1 pound of gain on 9.96 pounds grain and 2.17 pounds
roughness. Heifer No. 92, whose record is given in the table IV, required more feed to make a pound of gain than either of the others,
consuming 11.12 pounds grain for each pound of gain.
Table V gives the the average of the two heifers in lot II, with a summary of the results at the bottom of the table. If it may be assumed
that the heifer in lot I made a normal gain for the feed consumed,
and that the average of the two heifers in lot II likewise represents
a normal animal, then we find that the corn-meal ration was slightly
more effective than the Kaffir-corn ration in the production of beef.
Yet the difference is but small. The cost of a pound of gain in lot I
was 4.61 cents, and the cost of a pound of gain in lot II was 4.49 cents,
Kaffir-corn and corn being valued alike at 35 cents per hundredweight. The results certainly show that Kaffir-corn can be used as
a substitute for corn in a fattening ration when oil-meal forms part
of that ration.
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Summary of Results in Pig=Feeding.
1. Red Kaffir-corn meal did not prove to be quite equal to cornmeal as a fattening food for hogs. The poor gains of the Berkshires
in lots I and III are, however, in the main due to inferior feeding
qualities. The Poland-China gilt in lot I, fed on Kaffir-corn, made a
fairly good gain on this feed.
2. A mixture of two-thirds Kaffir-corn meal and one-third soybean meal produced excellent gains. The soy-bean meal apparently
supplemented the defects of the Kaffir-corn meal in such a way as to
make the mixture a desirable feed.
3. The pigs in lot III, fed at first on corn-meal and later on cornmeal and shorts, made better gains than the pigs in lot I, but in this
case also the Berkshires in the lot did not prove to be as good feeders
as the Poland-China gilt.
4. A mixture of two-thirds corn-meal and one-third soy-bean meal
gave slightly better results than Kaffir-corn meal and soy-bean
meal. The conclusion to be drawn from this experiment is, that red
Kaffir-corn meal is not as good a feed for hogs as corn-meal, but that
when either Kaffir-corn meal or corn-meal is mixed with soy-bean
meal the results are highly satisfactory.

Summary for Cattle=Feeding.
While the experiment with cattle here recorded cannot have
great weight, owing to the small number in the test, as well as the
age and condition of the animals, it would, as far as it goes, in like
manner indicate that red Kaffir-corn meal is not quite equal to cornmeal for fattening cattle, though the difference in favor of the corn is
less marked than in the case of the hogs.

