APRIL 10, 1891.]

THE FEEDING OF FOWLS.!

ON July 2, 1889, ten Plymouth Rock hens, one year old; and
as nearly as possible of uniform size, were selected from a flock of
thirty-five. At the same time ten chickens, hatched from the
same hens mated with a Plymouth Rock cock, were similarly
chosen. The chickens were about six weeks old, healthy and
vigorous, and of nearly the same size. Up to the time of pur-
chase, both hens and chickens had full run of the farm. The
hens foraged for themselves, and were given no food. The
chickens had been fed corn-meal dough, sour milk, and table-
scraps.

A preliminary feeding-trial was continued for twenty-five days,
during which time both hens and chickens were confined all to-
gether in a fairly well lighted and ventilated room, and fed a
great variety of food, in order that all should go into the feeding-
trial as nearly as possible in the same condition. During this
preliminary feeding, both hens and chickens increased in live
weight, — the ten hens from a total of 44 pounds 12 ounces to 47
pounds 1.5 ounces, or 3.75 ounces each, laying 93 eggs; the chick-
ens, from a total of 9 pounds 15 ounces to 18 pounds, or 12.9
ounces each.

Food, shells, and water were kept constantly before the fowls.
Basins which contained the food and water were kept within a
box constructed of lath, so arranged that the fowls could reach
between the slats and procure food and drink without wasting or
soiling.

July 26 the hens and chickens were each separated into two
lots of five each, as follows: hens, nitrogenous ration, weighed 23
pounds 8.5 ounces; hens, carbonaceous ration, weighed 28 pounds
9 ounces; chickens, nitrogenous ration, weighed 8 pounds 15
ounces; chickens, carbonaceous ration, weighed 9 pounds 1
ounce.

The four lots were placed in separate pens, where they re-
mained during the entire experiment, which lasted one hundred
and twenty-five days. They were fed and watered once daily,
and an account kept of the food eaten and water drank. At
each feeding the food and water remaining was weighed back,
and deducted from the amount charged at the previous feeding.

The hens and chickens fed a nitrogenous ration were given
daily all they would eat of the following mixture, — one-third
part wheat-bran, one third part wheat-shorts, one-third part cot-
tonseed-meal, two parts skimmed milk, —and will be designated
Lot I.

The hens and chickens fed a carbonaceous ration were given
daily all they would eat of a ration of cracked maize and maize
dough, and will be designated Lot II. ‘

Both groups were given a small amount of green clover as long
as it lasted, and afterward cabbage.

For convenience the experiment was divided into five periods
of twenty-tive days.

During the first period all the fowls seemed in good health ex-
cept the carbonaceous fed chicks. They, during this as in all
succeeding periods, were restless and peevish, always moping or
hunting for something to eat, though their trough was filled.
When fed, they would greedily take a few mouthfuls, and then,
with their hunger still unappeased, would leave the dish. They
always ate ravenously the green food which was given them, as
did the hens and chickens of Lot I. The hens of Lot II., on the
contrary, seemed quite willing to squat about the pen and subsist
on the maize diet, and, strangely enough, cared little for green
food. The clear maize diet was accompanied by such ill effects,
that the chickens of each lot, after the first period, were given
daily each one-fourth ounce of wheat, and the hens each one
ounce. The wheat was increased during the fourth and fifth pe-
riods, in the case of the chickens, to one ounce each. During the
second period, one of the chickens fed nitrogenous food, and
during the third period another of the same lot, were taken ill
and removed from the experiment. Both seemed to be suffering
from impacted crops, as the stomach and gizzard in each case
were found to be empty.

1 Condensed from a thesis prepared for the cdegree of bachelor of science in

agriculture, by James Edward Rice, a graduate of the class of 1890 of the Col-
lege of Agriculture of Cornell University.
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The fact that the sick cbickens disliked the nitrogenous ration,
and that since the first period the amount of food eaten by the
hens and chickens of Lot I. had continually decreased, led to the
belief that their food might be too nitrogenous; and as, during
the last days of the third period, one of the hens in Lot I. was
also ill, it was decided to discontinue the use of cottonseed-meal,
and to use linseed-meal instead. The hen recovered soon after
the change in food.

The supply of skim-milk running short in the last two periods,
water was used instead in mixing the ration of the lots fed nitro-
genous food.

At the beginning of the fifth period one-half of the linseed-
meal in the ration of Lot I. was removed, and cottonseed-meal
substituted. This combination seemed a happy one, for on this
ration both hens and chickens made large gains.

At the end of the experiment little difference could be seen in
the, hens of the two groups; but the two lots of chickens were
in striking contrast. While the chickens fed on nitrogenous
food were large, plump, healthy, active, and well feathered,
the chickens fed on a carbonaceous ration were in general
much smaller, sickly, and in several cases almost destitute
of feathers. Two of them had perfectly bare backs, and so
ravenous were they for flesh and blood that they began eating
one another. .

The inability of the chickens fed on a carbonaceous diet to
throw out new feathers, and the ability of the chickens fed on a
nitrogenous diet to grow an enormous coat of teathers, is a splen-
did illustration of the effect of the composition of the food in
supplying certain requirements of animal growth. It was plain
to see that maize, even when assisted by a small amount of wheat
and green clover, could not supply sufficient nitrogen for the
growth of feathers.

While both lots of hens lost weight during the experiment, the
loss was slightly greater with those fed mnitrogenous food, but
these produced by far the most eggs.

The chickens fed on nitrogenous food just about doubled in
weight, while those fed on carbonaceous food only added about
one-third to their weight.

During the first week the carbonaceous fed hens laid three
eggs, while the others laid two. The two groups were therefore
practically evenly divided at the start as to the condition of the
laying stage. At the end of the first period the nitrogenous fed
hens had laid forty-three eggs, and the carbonaceous fed hens
had laid twenty. During the next twenty-five days the former
laid thirty, and the latter six. During the third period the for-
mer laid six, and the latter not any. From this time on, no eggs
were received from either group. The decline in egg-production
was probably due in large part to the fact that the hens began to
moult during the second period, and continued to do so during
the rest of the experiment.

The eggs laid by the nitrogenous fed hens were of small size,
having a disagreeable flavor and smell, watery albumen, an espe-
cially small, dark-colored yolk with a tender vitelline membrane,
which turned black after being kept several weeks; while the
eggs of the carbonaceous fed hens were large, of fine flavor, of
natural smell, large normal albumen, an especially large rich
yellow yolk, with strong vitelline membrane, which was perfectly
preserved after being kept for weeks in the same brine with the
other eggs.

Samples of the eggs from each lot of fowls were privately
marked, and sold to a boarding-house where the cook did not
know that the eggs were undergoing a test. On meeting the cook
several days later, the following words were heard: ‘ Do you
expect me to cook such eggs as these? About every other one is
spoiled.”

On examination of the ovaries after slaughtering, it was found
that in the case of one of the carbonaceous fed hens the ovules
were in a more advanced stage, but, on the whole, the nitrogenous
fed hens were much nearer the laying period. With this single
exception, the cluster of ovules in the carbonaceous fed hens were
uniformly small. Neither group would have laid under any
probability for several weeks. It would seem from these facts,
together with the fact that during the experiment the nitroge-
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nous fed hens laid more than three times as many eggs, that a
nitrogenous ration stimulates egg-production.

On Nov. 27 the fowls were slaughtered. Each fowl was
weighed, wrapped in a bag to prevent floundering, and killed by
severing an artery in the roof of the mouth. The blood was
caught in a glass jar. The fowls were then picked and the
feathers weighed, after which the body was laid open longitudi-
nally by cutting alongside the sternum and through the back-
bone. When all had been thus prepared, they were hung up in
groups to be photographed, but the photographs were quite un-
satisfactory so far as showing the relative proportions of fat and
lean.

One half of each fowl was tested by cooking for flavor, succu-
lence, and tenderness: the other half was carefully prepared for
chemical analysis by separating the meat from the bones. The
flesh was thoroughly mixed and run through a sausage-cutter,
mixed again, and the process repeated three times. From differ-
ent parts of this mixture a large sample was taken, from which
the chemist took his samples for analysis. The right tibia of each
fowl was tested for strength by placing it across two parallel bars
and suspending a wire on its centre on which were placed small
weights until the bone gave way.
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Dressed weight, pounds............ .o coovuuenn .....| 14.86] 15.09| 12.01| 8.89
Dressed weight per hundredweight, pounds........| 69 70| 68.60/| 67.10] 70.50
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~ The breaking strain of the right tibia was as follows for the
hens and chickens of the various lots: —

Average, hens, Nitrogenous .......oeveeiveeirn vevenerens cove 48.16
Average, I'ens, CarbOnaCOOUS. . ... v.vevierrrrriirarerssnaanens 51.74
Average, chickens, Ditrogenous.....cooveeiieeiiie e veneennns 46.64
Average, chickens, carbonaceOUsS.. .....ovvvrteenirnsvrnnoninn. 31.18

There was little difference in the strength of the bones of the
hens, undoubtedly because the bones were mature before the
feeding began, and were little affected by the feeding. We find,
however, that the bones of the chickens fed on nitrogenous food
were almost fifly per cent (49.6) stronger than those fed carbona-
ceous food.

The flesh of each group was submitted to a number of persons
for a cooking test, and the almost unanimous verdict was that
the flesh of the fowls fed a nitrogenous ration was darker colored,
more succulent, more tender, and better flavored, though on thls
last there was some difference of opinion.

So far as it is warrantable to draw any conclusions from a sin-
gle experiment of this kind, it would seem that chickens fed on
an exclusive corn diet will not make a satisfactory development,
particularly of feathers; that the bones of chickens fed upon a
nitrogenous ration are fifty per cent stronger than those fed upon
a carbonaceous ration; that hens fed on a nitrogenous ration lay
many more eggs, but of smaller size and poorer quality, than
those fed exclusively on corn; that hens fed on corn, while not
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suffering in general health, become sluggish. deposit large masses
of fat on the internal organs, and lay a few eggs of large size and
excellent quality; and that the flesh of nitrogenous fed fowls con-
tains more albuminoids and less fat than those fed on a carbona-
ceous ration, and is darker colored, juicier, and tenderer.

FEEDING STEERS OF DIFFERENT BREEDS.

IN Bulletin No. 69 of the Michigan Agricultural Experiment
Station Mr. Eugene Davenport, agriculturist of the station, re-
marks that it has long been known that other influences than food
operated decidedly to affect the gains of a feeding animal. The
individual variation is great, often if not always easy to foresee,
but impossible to estimate, hence the benefit of selection; and
every feeder knows that. as much depends upon the selection of
the bunch of feeders as upon their after-care.

The question has arisen in the minds of men, whether or not,
by the various standards of selection employed in the establish-
ment of breeds, any important differences have resulted; and
whether or not, properly speaking, there are such things as breed. .
differences aside from form, color, etc.; and, if so, what are their
character and extent? Are they sufficient to distinguish one breed
above another? ‘

This question was made the basis of two extended feeding ex-
periments by the Michigan Station with steers of different breeds.
The first is reported in full in Bulletin No. 44, and the second
forms the subject of Bulletin No. 69.

Though primarily conducted as an experiment between the
breeds, Mr. Davenport prefers to present the records and data in-
dependent of that question, — to discuss it in other bearings as
well, and discover, if possible, what other circumstances may have
exerted influences upon the gains, retaining till the close of the
discussicn the question of the breeds.

The influence of different kinds of feed-stuffs has not entered
into this experiment. The idea has been to feed them alike, using'
a mixed grain diet, and giving some variety both in grain and
coarse fodder, and to adjust the amount of both at all times to
the appetite of the individual animal. The rations of all the steers
have been at all times precisely alike, except as' to amount and
some slight variations which they established themselves between
grain and coarse fodder.

Every opportunity possible has been afforded, regardless of ex-
pense, for individual differences and breed peculiarities to ap-
pear.

Neither this nor any similar experiment is absoutely just to all
the breeds. The conditions have been made alike for all, except
as to the amount of food each chose to take. But like conditions
cannot be taken as being equally favorable to all. The framing
of an experiment which should afford each its best conditions
would include those so dissimilar as to make the results not capable
of comparison. Likely this is as well as could be done though it
certainly affords conditions more nearly natural to some than to
others. There is no doubt, that if they had been kept in open
yards, with a higher proportion of coarse fodder. the results would
have been greatly different, both absolutely and relatively. The
whole experiment may be taken as one employing a heavy grain
ration, for the bunch consumed as many pounds of grain as of
coarse fodder if the latter had been equally dry.

The plan was to secure as nearly typical specimuens of the breeds
as possible, There were originally two each of the five breeds,
Galloway, Holstein, Hereford, Short-Horn. and Devon, but acci-
dents deprived the stauon of one of the Short Horns and one of
the Devons.

It is not thought that either breed suffered in the loss. It is to
be regretted, but it is not always possible to carry ten animals for
two years and a half and all remain in every way normal. This
is mentioned lest the experiment be criticised for furnishing only
one specimen of these two breeds. This loss is to be regretted, for
even the two is too small a number to estimate their personal
equation ; and not till after that is done can any difference in breeds
be fully established. )

The grain ration was made up of corn and oats (either whole or



