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amounts to about 60 per cent of the ration that she is given. In the
case of a heavier-producing animal, for example, one producing one pound
to one and three-fourths pounds butter fat per day, this ration of mainte-
nance amounts to about one-half the total feed of the animal. It should
be clear that, after going to the expense of giving the animal the neces-
sary amount to keep her alive, it is the poorest economy to refuse to fur-
nish the other 40 or 50 per cent which she would utilize exclusively
for milk production. On the average farm this is one of the most com-
mon mistakes made. The importance of liberal feeding for economical
production can be easily understood from the following illustration: .

COWS OF HIGH PRODUCTION CAPACITY LIABLE TO BE UNDERFED,

Full Ration.
Ration of maintenance. Used for milk production,
a b e
Three-quarters Ration.
Available for milk
Ration of maintenance. production.
d e r
Half Ration.
Ration of maintenance.
L h

The first illustrates the proper feeding of a heavy-producing ecow,"
which is the one usually underfed. The line a to ¢ represents the total
capacity of the animal for food, or a full ration. The first half, from
a to b, represents the amount of food required to maintain the animal’s
body, or the ration of maintenance. The second half, that portion from
b to ¢, represents the proportion of the food used for the production of
milk. In this case there is no fat being produced on the animal’s body,
and the cow is supposed to be of such dairy quality that all the feed she
ganutinexmotthutmuiredfor maintenance is used for milk pro-

luction.

The line below represents what would happen if the feed of this
animal is reduced one-fourth. The ration of maintenance remains prac-
tically the same as in the first case. The amount represented by the line
d to e is the amount required to maintain the animal’s body, which is the
same as in the first case. However, the cut of one-fourth in the ration
will be seen to come entirely on that available for milk production and
reduces that amount one-half.

Suppose the ration of such a cow be still further reduced to one-half
of the full ration, or that required for maintenance alone, as represented
by the third line. In this case the cutting down of the ration one-half
would remove all available feed for milk production. However, the ani-
mal would not cease producing milk at once. This is a point of great
importance in feeding cows, and a lack of such knowledge leads to serious.
errors in feeding, The milk-producing function is so strong that the cow
will continue to produce milk for some time, even when the feed is in-
sufficient, utilizing the reserve material which has been accumulated in
the body in the past. This always happens in the case of a heavy-milk-
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ingcowduﬂngtheﬂrst!ewweekuafhrthnbirﬂ:ofthoulf. At this
timeitlsmtgmm]lypmue,mdnotdodmblo,mtofﬂu
condition of the animal, to give her a sufficient quantity of feed to supply
the nutrients necessary to produce the milk, and even if the feed was
offered thoappeﬂtehnotumuynmmghhumﬂwmry
amount_offeadtobehkentopmentthhloninwdﬂk As a rule,
all heavy-milking cows decline in weight for the first two or three weeks,
andmdouﬂyfurhnm.uﬁerulﬂu.whlehwthnnﬂlkpm-

maintenance, W‘henthefoedhinuuu,thembegiutomma
material on her body. If the amount of milk produced by a cow varied
directly with the feed, and she did not store up nutrients at one time and
draw on reserve material at another, it would simplify the problem of
taodingverymnehandmltinmreawmmiu]leediuatnﬂﬁm

How to Avoid Overfeeding.—While the statement and illustration
given apply to one class of dairy cows, there is another class to which it
does not apply, and with which it would lead to a serious mistake in feed-
ing from an economical standpoint. This group includes those of lower
productive capacity, which are liable to be overfed, especially when they
are in the herds of dairymen who realize the necessity of liberal feeding.
Thepmmtoedingof&ismntaqimﬂaunmmhema&ehmr

by the following illustration:
cowormmmnumoan&mmmmniovmm
Full Ration.
Used for milk ;
Ration of maintenance, production. Used for body fat.
a ] e d
Used for milk
Ration of maintenanee, production.

| f i

The line @ to d represents the amount of feed that an animal of this
- class will consume; a to b represents the ration of maintenance as before.
In this case, however, the capacity for milk production is not equal to the
mpadtyo!theanimdforuﬂﬁzingfeodinmdthtmuirdh
maintain the body. The amount which the animal is capable of utilizing
tormi]kpmdueﬁonianpruentedbyﬂutporﬁonofﬂuﬂmbtoe,whﬂa
the animal’s appetite is equal to the total line a to d. This gives
plus, ¢ to d, which is not utilized for milk production but which
used for storing fat on the animal’s body, and we will have the cow
ing in weight while she is producing milk, This gain in weight will*be il
of no service as far as milk production is concerned, except that it is of iy
some value as a reserve material to be drawn upon at some other time -
when feed is not supplied in sufficient amounts, it is not
nor desirable to fatten dairy animals with the expensive feeds which are
fed dairy cows. That portion of the feed represented by the line ¢ to d

-19
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Jersey bull, Beauvolr King. Grand champlon at the National Dairy Show, 1000
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should be taken from the ration. This means reducing her feed to take
oﬂthenmountmdforutoﬁngﬁtonthobody; in other words, to feed
her only what she will utilize for milk production. This means feeding

to maintain a practically uniform body weight. In every large
herd where the amount fed is not carefully regulated, we find errors made
in both these classes. We find the heavy-producing cows being underfed,
and we find the low-producing cows being overfed and allowed to aceq.

mulate fat.
Relation of Live Weight to Proper Feeding.
Thﬂuweighto:laeowhamodindoxbwhﬂwrﬂumhbdng
fed a proper amount or not, but good judgment must be used in regulating
the ration by observing this condition. We must expect that a cow will
lwawdchtinthaﬂrltfewwuhofher'mﬂkingpeﬂod,butnﬂerthis
periodilputtheuianormvirhy i

4
i
:
.
:

§
:
%‘
E

comes down to a lower
much and accumu-

too
of the difficult problems which confronts the practical feeder is
ow to adjust the quantity of feed to meet these individual requirements.
Itmbedmefairlyw]],minthel&rgahorda,by_oburﬁnghwmuch
hiilkﬂumilpmdudng,nndwhcthershlisgainingorhdnginbody
t .

AMOUNT OF GRAIN AND ROUGHNESS TO FEED.

Thnmbdngaénmbymwntormuminchlky feeds, does not
fednﬁ;ﬁ.dnnhunhehcmﬁdmtbulktothouﬁonglmataﬂthneu.
Anmlmﬂthnthtdtoomnehuﬂnlnmporﬁonhtheammtof
run‘hmmylmhmgry,whﬂom:unyhuamaentmmof
nutrient, but so ot have sufficient bulk. In
order to keep the animal filled up at all times and in the natural condition,
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she should be fed practically all the roughness she will eat up clean, and
the difference in ration given different animals should be not in the rough-
ness fed, to any great extent, but in the amount of grain.

The following rules regarding the amount to feed cows cover the case
fairly well:

1. Feed all the roughness they will eat up clean at all times.

2. Feed one pound of grain per day for each pound butter fat pro-
duced per week, or one pound of grain daily for each three pounds of
milk.

3. Fe«laﬁtbamwﬂlhhwiﬂnutgﬂninxinwd@t.

Imported Jersey cow, Flylng Fox's Golden Gem 162131, at seven years.
Circumference of her udder, 76 Inches.
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various investigators show that as far as the practical feeder is con-
cerned the proportion of butter fat in cow’s milk cannot be changed ap-
preciably by the kind of feed given. The richness of a cow’s milk is a
natural characteristic.

Returns from liberal feeding and care in balancing the ration should
be looked for in a larger yield and mot in a richer milk. The quality of
richness of milk is controlled by the selection of the individual animals
and to a certain extent by
him constantly is how best
food elements in the

economy.
As an aid in properly balancing the rations, it is useful to divide our
common feeds into two classes.

s§
i

: Corn, corn fodder,
mmﬂmﬂﬂoﬁyhu.utlhiw.whtm',nﬂﬂdhy,nmhm'

Class 2—This class contains a much larger proportion of protein, the
essential growth- and milk-producing elements, and smaller quantities of
the fat-making materials. It includes: Clover hay, alfalfa hay, cowpea
hay, bran, oats, cottonseed meal, gluten meal, linseed meal, soy beans.

A properly balanced ration will therefore include some of the feeds

1
£
R
i
Hi
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i
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Finely typleal Brown Swiss cows.
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SUCCULENT FEEDS.

The third summer condition which we desire to continue throughout
. ;::d winter iatttl::l if‘ :i::p&lzt of succulent feed. By the term succulent
is mean . Such
foed has & valie owiiide el The witond Niloteste 1 contutun, o6 socount of
its favorable effect upon the digestion of the amimal. There are two
methods in use for supplying this suceulent feed during the winter season.
One is the use of root crops and the other the use of silage. In some
parts of the world the use of root crops is almost universal, and is the
solution of the problem. In this state the use of silage is far more prac-

tical, however, than the use that

of corn silage. It

When timothy hay is on hand it will pay to exchange it for clover, even
at considerable expense for sell it
meal. Timothy hay ean be

it will pay by all means to purchase some one of these suggested to help
balance the ration. For this purpose cottonseed meal is the best-adapted,
since it generally supplies the protein which is lacking cheaper than any
other.

BUYING CONCENTRATED FEEDS. .

It is quite a problem with dairymen when and in what quantities to
buy bran, cottonseed meal. gluten meal, or linseed meal, and which one
furnishes them the most value for the money. No rule can be made to
cover these cases. The whole subject of f and composition of feeds
must be well understood in order to work to best advantage.

If timothy, millet or sorghum hay or corn fodder is the roughness to
chief grain on hand, it will pay to buy bran and

even if some of the corn has to be sold. When cowpea,
alfalfa or clover hay is used extensively the necessity of using these ex-
pensive feeds is largely done away with and only small quantities at most

Linseed meal, cottonseed meal and the best grades of gluten meal now
manufactured are of about equal feeding value for cows, pound for

www.kansasmemory.org/item/225164 ~ Page 314/1098
Kansas Memory is a service of the Kansas Historical Society ~ kshs.org


http://www.kansasmemory.org
http://www.kshs.org

KANSAS
Kansas Memory LSTONC

Transactions of the Kansas State Board of Agriculture, 1909-1910

SOME SUITABLE RATIONS.

The following rations supply the necessary material to produce milk
economically. If the cow will not give a good flow of milk in the early
part of the milking period and when fed a liberal amount of one of
rations, it indicates she is not adapted by nature to be used as a
cow and should be disposed of. The amounts given are considered
right for the cow giving from twenty to twenty-five pounds of milk a day.
For heavy-milking cows these rations would have to be increased,

less of expense:
SOME GOOD DAIRY RATIONS.

Ibs, 20 Ibs,

}: 12 Ibs.

Ibs. 10 Ibs,

ibe g §

. 41lbs.

%: 18 tbe

lbl 10 Ibs.

DISCUSSION,
E. HARRINGTON: Do you recommend a shady place for them in the

PROFESSOR ECKLES: This is a question, but I believe in having a com-
fortable shade for them. I note some people say they will eat better if
they are kept out of the shade. "

H. W. McAFEE: Doesn't it pay a farmer who is making a practice of
v g Sefhaged g g R ol T e Ll
and evening, mo: an en when they out
well filled up g;.ln o

ike this: If you have
or an ordinary milker, it doesn't pay to feed her any grain when she is
on grass. shewillgiveumnchmill:onpnhnushawmmgmin.
But as you go up the scale it pays to feed her grain. No cow can possibly
do her best on grass alone. She can’t possibly eat and digest enough grass

www.kansasmemory.org/item/225164 ~ Page 315/1098
Kansas Memory is a service of the Kansas Historical Society ~ kshs.org


http://www.kansasmemory.org
http://www.kshs.org

Kansas Memory KA

SOCIETY
Transactions of the Kansas State Board of Agriculture, 1909-1910

4ngnolly Jo pivog 23vpS svsuvy

One of the finest Dutch Belted cows in Amerien.
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" A prise-winning Duteh Balted cow and bull
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to do her best. Thebeturtheeowthemoreyoun_eadmin. The cow
thatmlygimnlitﬂemilkm‘tglummuehmi:!yondo:l’ead.
her grain. I would treat them as individuals while they are on grass.

A MEMBER: Do you increase the quality of the milk by feeding?
©  ProrFEssor Eckres: That question has been discussed a great deal in
recent years, and while there has been considerable new information
bmghtwtmmﬂythehetrmimgoodthtfordlpmﬂulpm

tical purposes you can’t do it. Of course the quantity of milk responds
muquw’m and very strongly to the amount of feed, but the quality,
very little.
J. T. TREDWAY: What per cent of oil meal is most profitable?
Proressor ECKLES: We don’t feed oil meal in very large quantities.
Perhaps about two pounds a day. With clover and timothy hay and
grain, I would make it two pounds of grain, four pounds of bran and two

B. WARD: I see that the things supplying the elements for milk
d for the production of milk are cottonseed meal and alfalfa. Now, as

E =
e
3

ProFESSOR ECKLES: Yes; I would recommend it for both classes. The
feeds that contain protein make fat and make milk too.

CHas. E. Surron: There was brought up yesterday the question of
silage tainting the milk.

PROFESSOR ECKLES: I visited the Tully farm, in Tully, N. Y., where

they have 350 cows, fed silage, and their milk sells in New York for
fifteen cents a quart, and that, it seems to me, should be sufficient answer.
It is a fact that you can put silage inmilki:!y!mdun’twatchout.

Hoard, take the position
they have with reference to the silo. I ecan understand well why a man
from New York state wants a silo. The reason they prefer a silo is it is
not only furnishing a very palatable ration for their stock by preserving
the green food for the winter, but when it comes to economical production
it is all right for them. Where a ton of hay is worth from twelve to

to expend in saving the foods, and

of

lars, if you can add to the palatability. When corn is worth fifteen cents
a bushel you can’t afford to spend five cents a bushel to have it ground
that it may become more palatable, but when it is fifty cents a bushel it
becomes another question. That is what you would have to meet in
Kansas. Our Board, as you well know, once appointed a committee to
investigate silos in this state. That committee’s report was to the effect
that they had nothing against the silo in and of itself, or that it did not
produce good food for the animal. It is good. It takes the summer food
and carries it into the winter; cans it for them, in other words, the same
as our good housewives can the peaches and other fruits for us. With us
we don’t stop to think about the cost of labor, and so forth, our good wife
expended in preparing that food for us. But when it comes to our ani-
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mals, that is the great question. Now when feeds—fodders of various
kinds—are worth $2.50 a ton, you can’t afford to expend in labor $6 to
save one ton of those foods. That is the whole point of this thing. Here
in the Central West our foodstuffs are very cheap. They are produced in
such abundance we have found by experience that the labor expended on
the silo in getting the food there, whether two miles or a half mile, is too
great. The problem is the cost of getting it there and getting- it into the
silo; it is greater, from an economic standpoint, than we would save in
preparing it for our stock. I have heard people complain of the tainting
of the milk from this lovely alfalfa you have been talking about. There
is not any of it flavored so badly but that a lover of good milk can get
along, no matter what the animal is fed upon; indeed, whatever kinds of
food the dairyman has. When our average fodder stuff gets to fifteen
and twenty dollars a ton, as it in the East, we can afford to expend
the extra energy in canning it. But until it does get to that we can’t
afford to do it.

Dutch Belted cow, Clytie 1059, and twin calves.
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A six-borse tean of Fercherons st the Kubsas Stute Agricultural College.
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A COMPARISON OF CORN AND OATS FOR
WORK HORSES.
From Ohlo Agricultural Experiment Station Bulletin No. 195, by B. B. CARMICHABL.

Problems connected with the feeding of work horses are doubtless of
as wide interest as any problems in live-stock management. Practically
all farmers, whatever particular branch of farming they may be engaged
in, have occasion to feed work horses. Besides farmers, commereial firms
of various classes keep horses in large numbers for work purposes, and
they, too, have a deep interest in methods of feeding that will lessen the
cost of maintaining work horses without decreasing their :

Whether feeds are high or low in price, it is well worth while for
feeders to exercise great care in the selection of rations, so as to use the
ones that are most efficient and economical. With the present exceedingly
high market prices for all kinds of grain feeds, it is especially important
that a judicious selection of feeds be made, for much waste may result if
attention is not given to this phase of stable management.

Ofaugrainfeeduuudinthinconntrynmisinhigherrepmﬂﬂa
horsemen than oats, Hnnyhonemenbelimmtshbethbeltﬂngle
grain feed for horses, whether kept for draft or for road purposes. It has
been stated time and again by practical horsemen and others that horses
fed upon oats display more life, keep in condition and endure work, espe-
cially during hot weather, better than do horses which receive a grain
ration made up largely or exclusively of corn. And this belief in the
efficiency of oats as a grain feed for horses is so strong with some horse-
men that they are willing to pay exorbitant prices for oats rather than
feed corn.

A study of the chemical composition of corn and of oats fails to show-
any good reason for the exceedingly high favor in which oats are held, or
for corn being considered so totally unfit for the use of horses, especially
when at hard work. It has been claimed that oats contain a stimulating-
principle known as “avenine,” which gives great spirit to horses. The
existence of this stimulating principle has not been proved, and it is safe
to say that its existence is very improbable. Even if it does exist, there
is no evidence to indicate that it would have any special bearing upon the
practical feeding of work horses. i

On account of the widespread prejudice against corn and in favor of
oats, an experiment, from which it is hoped that definite data may be se-
cured in regard to this important subject, has been undertaken at this
station. The plan of this work calls for a long-time experiment—not one
of a few days’ or weeks’ duration, but one that will continue for a number
of years.

The work was begun in the spring of 1907, and the results of the ex-
periment up to the present time are so striking that it has been thought
best to give them to the public at once, with the understanding that
further work is being done along this line and that there is a possibility
of different results being secured later.

PLAN OF EXPERIMENT.

The horses used in the first forty-eight weeks of this experiment were
six mature grade Percheron geldings, belonging to the department of
agronomy of this station and used for general farm and team work. The
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A champion Shire stalllon.
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horses and the work, then, are fairly comparable with horses and work
commonly found upon farms in Ohio and adjoining states. In age, the
horses ranged at the beginning of the experiment from seven to eighteen

‘age, however. While there are some differences in the conformation, size
and dispesition of the various horses, they are a fairly uniform lot. In
order to secure an accurate comparison of oats and corn one horse in each

exception of a very few days the two horses which comprised a team were,
for forty-eight weeks, worked together; that is, it was very unusual for
one horse of a team to work while the other horse was idle, This as-
sures an equal amount of labor being performed by each horse in a given
hlmandﬂurefonpmihadimctmpaﬂmotthomfnd&

The horse called Tom is by nature a very “easy keeper,” and the cost
of his maintenance is relatively low on this account. This fact should be
borne in mind in making use of tables IIT and 1V, At present the horses

tions was begun, and on April 25 the single grain rations of corn and
oats respectively were in use. The initial three-days’ weights (see table
IT) were taken May 16, 17 and 18, so that the experiment began after the
horses had been on the single grain rations for three weeks,

The interruptions in the regular use of the single grain rations were
very few. One horse, Bill, was sick for a few days at two different times,
and some bran and oats were fed. There was no evidence to indicate that
corn was responsible for this slight indisposition, the purpose of using
other feeds being to induce the horse to eat. The continued use of corn
alone afterwards caused no recurrence of the indisposition, and corn can
in no sense be held responsible for the trouble. It has been assumed, there-
fore, for convenience in making the caleulations, that this horse was fed
the usual grain ration during these two very short periods, covering in
the aggregate about ten days. Frank, Bill's team mate, was “off feed”
for a short time in February, but, again, the exclusive use of oats cannot
be considered the cause.

The effect of the two rations upon the health of the animals, upon their
ability to stand hard work, especially in hot weather, and upon the live
weight is being observed. 3

FEEDS USED.

~ The oats used were grown on the station farm, and, on account of the

- unfavorable season in which they were grown and harvested, were not of

the very best quality. Samples that were tested weighed from 28% to
31% pounds per bushel. The corn was, for the chief part, grown on the
station farm, but some was shipped in from the western part of the state,
The crop of 1907, grown on the station farm, and the corn shipped in,
were not quite as good as the corn from the crop of 1906, fed until No-
vember 1. From November 1 to January 24 the shelled corn that was
shipped in was fed, after which the crop of 1907 was used.

The hay used is chiefly a mixture of clover and timothy, with some
slight mixture of other plants.
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Table I gives the e;amposition of oats, shelled corn and hay. The
analyses presented in this table were made under the direction of Mr.
J. W. Ames, chemist of this station.

TABLE L. Percentage composition of feeds.

Crude | Nitro-
Moisture| Ash. Protein. | gher. gen-free Fat.
° | extraet.
OB s dai i dawnannnt s sauaionssnied 11 673 1.39%0 9.630 1.830 71.220 4.257
ORBE . s 6350 s nidh hivsnr ghlbkdans fhas 10.285 3.410 12.500 10.901 69.424 8.630
Hay (mixed clover and timothy)...| 18.198 | 5.101 6.260 | 384.568 88.820 2.068

The plan was to feed as many pounds of ear corn to one horse in each
team as is fed of oats to the other horse. When shelled corn was fed,
the amount was adjusted so as to equal the amoun
above. In other words, for each pound of oats fed to the three horses
which received this grain ration, a pound of T corn or its equivalent in
shelled corn (the ear corn of the crop of 1906
82.5 per cent shelled corn) was fed to the other three horses. At first
thought this would seem to be too small an amount of corn to feed, but,
as will be shown later, the results of the experiment indicate that the
horses were equally well fed. Approximately the same amount of hay
was fed to each of the horses with the exception of one (Tom), which
would not eat as much as the others. Any hay that was refused was
weighed and its weight deducted from the total amount fed. See table ITI
for feed consumed by each horse.

WEIGHTS OF HORSES.

Weights of the horses were taken each week throughout the experi-
ment. The weights were taken three days in succession at the beginning
of the experiment, at the end of each four-week period, and at the close of
the experiment. The purpose of the three-days weights is to overcome the
daily fluctuations in weight which may occur from various causes. These
weights are presented in table II. This table shows no very marked

are fed alike.

Weights of the horses were taken near the close of each month p
vious to the beginning of the experiment. Prior to the time covered
the experiment all the horses were fed practjcally alike and
horses that comprise a team were usually worked together.
variations may occur even when the same feeds are used
Fluctuations must be expected, and slight differences in
be attributed to the rations used, unless a uniform variation
throughout a considerable number of weeks.

November 1, shelled torn was fed to tlu
until January 24. During this period the weights of the corn-
seemed to be rather lower than normal. This might possibly
the fact that the shelled corn was of hardly as good quality
corn, or it may be that the shelled corn was not so thoroughly
and digested as the ear corn, since the horses might eat it faster than
the ear corn could be eaten. There is nothing to indicate that the
of corn during hot weather produced any undesirable effects. The va-
riations that occurred in weights were so slight that no !peeial signifi-
cance can be attached to them. 3
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A young Suffolk stallion.
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TasLe Il Weights of horses.,
Weight in pounds.
Dars, Jog, JAKE, BiLt, FRANK, Tom, Dick,
fed corn. | fed oats. | fed corn. | fed oats. | fed corn. | fed oats.
May 16, 17, 18......... 1,566 1,453 1,498 1,470 1,627 1,849
i | RREEE B 1,670 1,446 1,468 1,430 1,610 1,330
1,670 1,452 1,500 1,450 1,520 1,840
1,544 1,460 1,492 1,422 1,512 1,336
1,673 1,443 1,484 1,427 1,543 1,368
1,570 1,436 1,49 1,458 1,640 1,370
1,642 1,422 1,404 1,450 1,540 1,364
1,560 1,420 1,474 1,450 1,660 1,370
1,635 1,423 1,484 1,480 1,640 1,369
1,480 1,420 1,474 1,474 1,642 1,870
1,622 1,410 1,480 1,460 1,560 1,390
1,640 1,400 1,470 1,470 1.542 1,390
1,523 1,398 1,467 1,487 1,546 1,379
1,510 1,400 1,448 1,460 1,630 1,870
1,520 1,380 1,460 1,470 1,620 1,380
1,610 1,370 1,450 1,450 1,600 1,854
1,508 1,363 1,451 1,451 1,497 1,856
1,510 1,364 1,470 1,456 1,520 1,360
1,524 1,400 1,470 1,430 1,540 1,380
1,618 1,380 1,450 1,450 1,620 1,380
1,619 1,388 1,463 1,457 1,538 1,370
1,510 1,8% 1,500 1,500 1,555 1,400
1,514 1,386 1,472 1,488 1,536 1,374
1,624 1,410 1,464 1,458 1,560 1,380
1,584 1,413 1,489 1,495 1,668 1,413
1,510 1,400 1,486 1,500 1,668 1,442
1,528 1,432 1,494 1,610 1,580 1,440
1,524 1,420 1,492 1,490 1,570 1,418
1,515 1,420 1,500 1,520 1,565 1,429
1.520 1,430 1,510 1,526 1,548 1,400
1.544 1,466 1,532 1,542 1,500 1,488
1,676 1,480 1,500 1,620 - 1,586 1,460
1,680 1,476 1,613 1,678 1,508 1,473
1,586 1,492 1,500 1,550 1,600 1,452
1.580 1,480 1,580 1,680 1,600 1,452
1,586 1,494 1,580 1,590 1,600 1,440
1,577 1.401 1,540 1,602 1,609 1,467
1,588 1,480 1,660 1,610 1,616 1,480
1,610 1,522 1,626 1,600 1,630 1,504
1,626 1.512 1,540 1,682 1,640 1,510
1,622 1,483 1,661 1,608 1,609 1,452
1,620 1,500 1,546 1,680 1,610 1,600
1,680 1,520 1,668 1,686 1,612 1,480
1,630 1.530 1,670 1,684 1,636 1,604
1,674 1,498 1,661 . 1,661 1,624 1,453
1,549 1,460 1,500 1,500 1,682 1,410
1,560 1,460 1,604 1,490 1,580 1,410
60 1,606 1.460 1,670 1,406
1,563 438 1,486 1,478 1,545 1,389

SPIRIT AND ENDURANCE.

No difference due to the feeds used could be observed in the spirit and
endurance of the horses. There are some differences in the various ani-
mals in respect to temperament, but this factor seems to be more largely
dependent upon natural tendencies than upon the effect of any special
kind of feed. It would, of course, be folly to say that a well-fed horse
will not exhibit more spirit and endurance than will a horse that is fed
such scant rations that it is improperly nourished. But this experiment
has as yet yielded no evidence to indicate that the use of either corn or
oats induces either sluggishness or activity.

-
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