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Some tiue befo:e this 1nvestigation began a paper was prepared
containing a discussion of the subject and the plan ot investigation.
This paper is reproduc=d here.

NUTRLENTS REQULIRED FOR wiLX PRODICTION.

There are tnree essentlais to hlgh YIeldS of mllk—--proper xlnd

i, B . S e s e

of cows, proper care and mgnagement and proper feedlng. Tnls inves-

e — =

tigation w111 deal only with the last. NO matter wnat the 1nnerent

dalry qua11t1es ot tne cow may be nor how well she is cared Ior sne

may—;;\Eghder’a*pfofltleSb by feﬂdlng too much or too thtle or by
g1v1ng tne wrong klnd o: Ieed ‘ Tne proper feedlnv or cows 18 ot

M.,Aw./""/

great economlc 1mportance to dairymen everywhere, Feeding standards
have been in use over 40 years and while modifications and improvements
have bzen made in them none are as yet perfect. Investigators have
realized the importance ot proper fe:ding and have done considerable

work at tne varicus stations. i1t is qulte surprislng, however, after

S o N
reviewing the 11terature on ieedlng to ;1nd out now very thtie we Know
o e N e N
ot this subaect. ¢ Une trouble has b=22n tnat axi ot tne dlsturblng

T

factors have not been eliminated from the investigations, and with
comparatively few it is possible to at:ribute the results with any
degree ot definiteness to any one certain thing. Some work in the
tfeeding ot dairy cows hzs been done at this Station and accurate re-
cords have been kept; it is with the hope of furthering our knowliedge
concerning the nutrients required tor miik production that this inves-—
tigation is taken up. in addition tc the date which is available at
present trom five Jersey cows it is planned to secure more from cows
Yielding normally a poorer grade of milk in order tanat information may

be obtained on the nutrients requirsd for milk varying in quality. No

6077 0






attempt will be made to determine the amount of protein required.
Bases for judging the nutritive value of feeds and the nutrient

requirements of cattle. The first attempt to assign to different

— e et

feeding-stuffs their true value for feeding purposes is shown in the

e —, e N

so- oalled hay equivalents or hay values which were quite commonly ad-

vocated in Europe prior to the year 1860 . Good meadow hay was taken
as the unit and all other feeds given relative values _These values

wers based upon the results of practical experiments. ghishmethod of
Judging the nutritive values of feede did not prove entirely satisfactorm
probably because of the limited amount of experimental work upon which

it was based and because the unit for comparison, meadow hay, was too
variahle. A modification of this system is being used at present 1n
some of the north European countries. Each foodstuff is given a value
of a certain number of units, which represents approximately the relative
nutritive values as determined by the carefully conducted feeding ex-
periments of Fjord, a Danish investigator. These “food units"ﬁare _very

/\__/“ S e
convenient to use when buying food or when estimating the economy of

s

mproduction for herds or individual cows, dealing as they do entirely

with the nutritive values, not the market values (l Grouven in
‘\ .

1859 is said to be the first man to suggest compcundlng rations with

.9 e

referenoe to the actual amounts of the different nutrients they contain--
N \ e

i !

orude protein, carbohydrates, and ether extract. ) Henneberg and

e e

Stohmann at Weende later showed that these constituents were not digested

in the same proportions for all feeds, 8o it was suggested that only . ths

T

digestible nutrients be used in the calculation of rations’/ As a result

PN s, P
g S

e e

(1 Exp. Station Record 4 - Translation from J. Kuhn.)
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N the firet experiment etatlon in Germany, constructed feedlng etandards

baeed on the amounts of digeetible nutriente contained in feeding etuffe//

S /\
Thie method of determining the nutritive values of feeds is the one in

most common use at the present time, although somewhat inaccurate as has
been shown by Armsby in experiments with the calorimeter. Digestible

nutrients in themeelvee show merely the amounte of the feed or ration

. A —— - N

which are abeorbed thru the walle of the alimentary tract. - They nake

i S—a
o s

no allowance ior the energy required for digeetion and a551m11at10n

o S "

Coneequently thoee feeds which are difficult to digeet, ordinarily
claesed as roughneee, when conmpared-with concentratee ‘show a greater

effioiency than they really possess. That this ie“the case has been

demonetrated by Armeby in hlB work with a respiration calorimeter and
also by Kellner. (23) Armeby has found that tlmothy hay with 577 as_
much digestible material as corn meal wae wcrth for flesh or fat

production cnly 37% as much as the corn meal . This evidence alone is
enfficient to condemn the prevailing eysten of estimating the nutritive
value of a feed or ration.

X;_ The question then arises, how may this system be modified so as to
accurately represent the true feeding value of the different foodstuffs?
To determine this point Kellner planned and executed some extensive
investigations. (3) He first took some of the pure nutrients such as
protein, carbohydrates and fat and found out by actually feeding them
the nutritive value of each. These values he expressed in the form of
eénergy The assumption thruout is that the digested energy value of

2. . 84 Pa.)
(34 Bu
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the nutriente minus the energy required to prepare the food for use
represents the true nutritive value, or production vadue. He found
with fattening cattle that the production values of the different

nutrients per 100 pounds were as follows:

Digestible proteids 101.6 Therms (1 Therm =1000 Cal)
by starch or crude fibre 107.1 "
" cane sugar gl.2 "
. fat

in coarse fodders and rocots 2304.1 Therms
in grains and by prcducts 337.3 "
in feeds with cver 5% fat 258,5 "

X p

The next step was to apply the values so obtained to the digestible
nutrients of the different feeds and compare the computed value of
each feed with the real value as determined by actual feeding trials.
It was found pcssible to estimate fairly accurately the production
value of the concentrated feeds by means of these factors. However,
with those f2eds containing a higher proportion of fiber this method
was fiot reliable on account of the fict that a larger amount of energy
was required for digestion. It wae found that the energy expended in

———

digeetion was directly proportional tc the amount of crude fiber

st v

present, 80 by deducting 81.7 Therme for each 100 pounds cruds fiber
.the computed value was brought very qloee to the real value. This

method coneiete then of multiplying the digestible nutriente by the

T I

calorific value of each nutrient .and then making a deduction for the

crude “Piber. }( &Q

_______ P P . %

s

(4) Armsby has formulated from his own and Kellner's work a

system of expressing the nutrients of feeding-stuffs which may in time
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entirely supplant the system now in vogue. The protein is expressed

as albuminoids and the energy value as a single figure. The assumption
is that the amides, which with the albumin‘éde go to make up the total
protein, are not so valuable as the albuminoids for feeding purposes and
that all the food may be classified under two heads--that which goes
toward the formation of nitrogenous substances and that used for heat,
fat and energy. The amount of albumin@éds is the measure for the one
purpose and the energy value for the other. Two figures, therefore,
are sufficient to show the nutritive value of a food.

¢ Vv
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The food of the dairy cow may be used in four ways:
1. For maintenance.
2. For milk production.
3. For development of the foetus.
4. For growth or gain in weight.

/
Each of these will be discussed separately..

\ B
X 4 i
e it N e T

REQUIREMENTS FOR MAINTENANCE:

RSB

Since it is impossible to determine the nutrients required for
milk without first knowing those required for maintenance, it naturally
follows that an accurate knowledge of the food used for maintenance is
of as much importance as a knowledge of the total food used. These
questions suggest themselves. Can we calculate accurately the
maintenance requirements or will it be necessary to carry on separate
nmaintenance experiments? If calculations will answer our purposes,
how are they to be made; if expsriments are required, what precautions
must be observed in order to secure reliable results? The following

discussion will have for its object the answering of these questions.

The amount of food tovbe used for maintenancevwill depend upon ]
.8everal factors: The extent of the radiating surface of the animal,
the outside temperature, the disposition and weight of the animal.

The main function of the maintenance ration is to supply heat to
replace the constant loss that takes place. (5) Armsby says,
"Henneberg has long ago shown that in round numbers, over 90% of this
heat is removed by radiation and evaporation. Consequently we should
eXpect the demands of the organism for heat ( i+ @. for maintenance)

to be proportional to its surface (including lung surface)

5‘31110 42 pa.






rather than to its weight, and the more recent researches of Rubner have
confirmed this theoretical conclusion." He also says that in the
absence of surface measurements of the animals experimented on it may

be assumed that they are geomstrically "similar figures" and therefore
that their surfaces are proportional to the two-thirds powers of their
live weights.

Since the temperature of warm-blooded animals is fairly constant

it is evident that the metabolism of the body must change with the
different outside temperatures in order to keep the body temperature
uniform. More heat must be produced in cold weather than in warmer
weather, consequently more food is required other conditions being
identical. It seems, also, that very warm weather causes an increase
in metabolism. In other words energy is required to get rid of an
excess of heat as well as to produce a sufficiency. We find, therefore,
that an animal's maintenance requirements are highest in the coldest
part of winter and the hottest part of summer. Humidity of the air
ﬁncreases the conductivity of th? animal's coat and in this way brings
about the same effect as a colder temperature, that is, when the outside
temperature is below that at which the minimum metabolism c¢f the animal
takes place. When the ocutside temperature is above this pofnt humidity
éxerts the same influence as a still higher temperature en adcount of
the lessened power of the air to evaporate water from the body and so
reduce temperature. Wind increases heat radiation and water evaporation,
consequently, it tends to reduce the heat of the body no matter what
the outside temperature. Wind, therefore, during the hottest days of

Suumer may lower the maintenance requirement and during the colder days

°Cf the other seasons increase the maintenance requirements.







(3) Arnegzaniewfennd with his calorimeter that a steer wnen
eténg;ng,produege_fign\igfte”§gfLmerg Begtﬂtgenwyhen lylng downl It
is thought that the disposition of an animal may affect the maintenance

requirement in this way. An animal with a nervous temperament will
move around more than an animal with a sluggish disposition even when
both are at rest in a stall. Perhaps also the nervous animal will
not lie down so much as the sluggish one although this has not been
demonstrated experimentally.

The food required for maintenance will vary also with the weight

N -
of the animal independent of the eurfaoe expoeed iItheugh«generally

P NN
but not alwaye the heav1er the animal the greater the radiating

e

sgrieoex { Two cows might expoee an equal amount of surface but on
account of a difference in conformation or condition or both one might
weigh eoneiderably more than the other. If conditions are otherwiee
Every muscular activity such as etandlng, walking, etc., calls for more
energy due to the greater weight which must be moved or supported.

It must be evident from the foregoing discussion that since the
amount of food required for maintenance depends upon several factors,
some of which cannot be measured nor accurately estimated, the only
way to obtain thoroughly reliable figures is to carry on a separate
maintenance experiment. In ordinary feeding practices the food of
maintenance may be estimated with a sufficient degree of accuracy by
assuming that the requirement is proportional to the two-thirds
powers of the live weights; in this inreetigation, however, an attempt

will be made to eliminate every source of error and to make the results

as accurate as is possible.

(3.Bul. 84 Pa.)






An examination of some of the maintenance experiments which have

been conducted will serve to emphasize the impossibility of calculating

et acpan e

accfi%fely theﬂggigﬁggiﬁggﬂreququ,ﬁnta,niua”cow from her live weight. (-

(8)

in composition and in such amounts as to keep the body weights uniform.

At this Station four dry, farrow cows were fed a ration 51milaff

The length of time the cows were fed varied from 130 to 180 days.
Following is a table showing the approximate relation which exists
between the body weight and the food of maintenance as found in these

experiments.

Number of ‘ Weight of Nutrients daily
cow cow Therms

4 793 5.79

63 888 | 4.91

37 891 5.53

63 914 4.79

It will be seen from this that the maintenance requirements do not

Kgry directly with the weight in all cases. The heaviest cow has the

lowest requirement; the lightest cow has the greatest. The conclusion

to be drawn from this table is that the weight of a cow in itself is not
an accurate indication of the amount of nutrimsnt required for main-
tenance.

(7) Haecker has attempted to determine the maintenance requirements
of some cows, but his results will not be considered here for three
reasons: The weights of the cows were not controlled as closely as
they should have been; the rations were not uniform for all; no records

are available to show what quantities of feeds were fed.

(6. Research Bul. 2 Mo.)

7. Bl 7¢ 772






-10~-

Kol "/,zﬁare some of the pcints which ehould be observed in

T
T i e A A A
~M~i.. - S

carrying on a maintenanoe experiment,, It should extend over, a)gerlod
e T "“‘MM-»MJ s
cf at least six monthe in order to represent a fair average for the year.

" AR e s
B — s

A cow requires the moet food in the hottest part. of summer and the cold-

e A ot 059 S5

est part of winter« / A period of six months, then, will include a
N s ey, S

portion of the year when the requirements are the greatest and also
a portion when they are the lowest. One year would be still better than

six months. The cows should be at the same weight when on maintenance

e VO o TR oy s Y

NS g R T SR

as_when milking. The pr1n01pal difficulty enceuntered in an anBSui—

s R
s 5 oAy

gation of this kind is the great fluctuatlon 1n 11ve weight from day to

D IO R R TR g S a—
R S st 54

ajg;?ven when every precantion is exer01eed to have conditione entirely
uniform. This is undoubtedly due in large part toc a change in the con-
tents of.the alimentary tract although part may be due to a variation
in the water content of the blood and solid tissues. It has been
cbserved that when a heavy feed like silage is added to the ration the

live weight deoreases. It is important therefore tc change the ration

STOPUILTICH LD Dot it A AT

as little agwpoeeiblg and to have. it»eimilar in bulk and weight at the

TR

close of the experiment to what it was in the beginning ¥ On aceonnt

i S
o gyt

of the difficulty in determining the true weight of an animal at any
given time it becomes necessary to carry on maintenance trials for a

considerable period of tims.
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UTREMENTS FOR MILK:

A R AT R

The sacond divieion of this subject has to do with the nutriente

required for milk production.ﬂw The amcunts of nutrients required

. DRI Aol oo
e et

e ——
will depend upon the quantity of milk yieldedwlbut, as a matter of

e S
convenience, it hae been thought beet to discuss thies subject under

T S S

the two heads--total nutrient requiremente and protein requiremente.

L
o e i A

The first feeding standard for milk cows wae published in 1864

a0

by Wolrymf Tr.is standard was deduced from the resulte of a large ”

| number of experiments at different times by different observers. _It
calle for 24.0 1bs. dry matter and digestible nutrienta to the extent‘
S?Mz 5 lbs. protein, 12.50 lbs. carbohydrates, and .4 lbs. ether
,gtraot for a.-cow weighing 1000 pounds. While this seeme to meet
the requirements of a good average dairy cow fairly well;!t is

B

criticised for not making any allowance for a very heavy producer or

T
N s st s o

“Emlfggtggroducer. (1) Prof. Juliue Kuhn of the Halle Experiment
Station in 1861 was the first aoient;st of prominence to oueetion the
édrdodbiiity of feeding all cows the same irrespective of~production
orwoffk;nd_or}que}ity_of feed. / Later he proposed a standard which 1s
somewhat more flexible t}han Wolff's and has the nutrients arranged &
little differently. He objected to the claesifying of all nitrogen
compounds under the head 6: protein and considering them as having the

same nutritive value. Hig. standard follogg;

Dry Matter Digestible Digestible carbohy-
albuminoids drates and amides
80 to 33.5 1lbs. 1.5 to 3.4 1bs., 12 to 14 1lbs.

hile_xuhn apparently had good reasons for dividing the pxg&g“p

(1. Exp. Sta., Rec. 4--Translation from J. Kuhn.)
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in t classi ation did not prove popular. .
(8) In 1892-3 Woll of the Wiscon31n Station secured reports
e PR

from 1238 dairymen in different parts of the United States and Canada

and from theee together with reporte from two or three experiment

e

stations he formulated the so-called American. ratioa.. This calla for
dry matter 24.5 1bs. and digestible nutrients to the extent of 2.15 "
Ibs. protein, 13.37 1bs. carbohydrates and .74 1lbs. other extract and iso

,.m""" Y

Open to the same objection as the Wolff standard, Jfﬂ?i?fdi;}ithis nation*”
anw(9) editorial in the Experiment Station Record Vol. 8 has this to say

in part: "A feeding standard is an expression of the amount and pro-
rortion of the several nutrients best adapted to the purpose for which

the animal is kept, as determined by continued and systematic feeding
experimente conducted on scientific principles. Ite value depends

upon the extent and a-ccuracy of the cbservations on which it is based.

A feeding standard cannot be established by a study of feeding practice.

If practice were sufficiently perfect the necessity for experiments

\

E——— » n»""‘""“‘-\,m ——
:\W mlld— ba at an"’am.: "MM‘” SRl e s
A\ (10) Woods and Phelps studied the rations of 16 Connecticut
noods and Faeips evH

dairy herda in 1893 94.4 They do not consider their findings as
B e - ,..
final, but pending further investigations they tentatively suggest.

a ration composed of 35 1bs. organic matter 2.5 lbe. of which are to be
N P SR S — -

digestible protein with enough fat and carbohyq;ates to bring the fuel

value up to 31,000 Calorieaﬂqj This ration has the same obgections as
Wolff's and Woll's in not being adaptable. to a cow yielding either
& very large or small quantity of milk. It seems to the writex,

8. Bul, 38 Wis.)

9. Page 538
10, Bul. 13 Conn.)






~13-~

however, that)ﬁhey have made a etep in the right direction in doing

——

Sy,

s A, e T

1
In 1897"ﬁ§. c. iéhmann of the Beriin Agricultural College modified )(
the Wolff standa:d to meet the criticism of Kuhn and formulated what
is known as the Wolff-Lehmanm etandard. In this the kinds and amounts

of nutrients vary with the quantity of milk produced.

Digestible Nutrients Ether
Dry Matter fProtein  €arbohydrates extract
11 1bs. milk require 35.0 1.6 10.0 o3
164 " » " 27.0 2.0 11.0 .4
g3 " " " 29.0 2.5 13.0 5

2374w 3 . 32,0 3.3 13.0 .8 /1%,

This standard ie very likely an improvement on the original still as
Haecker has pointed out (7) it is not clsar why the nutrients should
not increase in the same proportion as the milk yield. TFor example
the same amount of carbohydrates is prescribed for a cow giving 27%
pounds milk as to the one giving 22 pounds milk. In the last column,
why should not the figures run 3, 4, 5, 6 instead of 3, 4, 5, 8?7
(11) (7) During the winter of 1894-5 Haecker fed 12 cows
a4 fixed ration for 154 days during which time a full flow cf milk
and yield of butter fat is said to have been secured. From this record
he attempts to determine whether or not the Wolff-Lehmann standard calls
for an excess of nutrients. The gain in weight for this period was
about 29 pounds per cow or about .3 pounds per head a day. 4 of the 12
(7. Bul. 79 Minn.)
(11. Bul. 87 Minn.)
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were 3 or 3 year o.d heiters. ALL the cows were bred during the experi-
ment the times varying from 6 weeks to 4 months betore 1ts conciusion, 8O
probabxy all or near.y aii the cows were carrying caives, The cows
were fed an average ot about 13 pounds concentrates each per day aiong
with ali the timotay hay L6 parts and roots iO parts or timotny hay 18
parts, and siiage 14 parts that they would take. fhe roughage consumed
amounted to about 24 pounds per head daily. Tne daily yieid o1 miik
wags 26 pounds testing 4.1 % tat. Tne average weight ot the cows was
956 1bs. and tne digestible nutrients consumed daiiy 2,00ibs. protein,
13,46 pounds carbonydrates and .67 pounds tat or caicuiated on tne basis
ot 1000 1bs., live weignt.

8,03 protein 13,77 carbohydrates S65 fat,

The Woirt-Lenmann standard under simiiar conditions prescribes

3.08 protein 13.00 carbonydrates 273 tat

1t wiii be seen that Haecker‘s cows used a smailier amount of tnese
nutrients ail the way tnrougn than is rrovided for oy the standard, the
greatest ditterence being in the protein., Under ordinary dairy con-
ditions i1n tnis country he 18 apparentiy justlrled in his assumption
that the Woirt-Lenwann standard prescribes an excess OI hutrlents.

When we take into consideration taat naecker's cows were neaviiy ied

on concentrates and tne fact tnat the digestipbie nutrients contained
therein are worth considerabiy nore tnan those from roughage as has been
pointed out betore it 18 very doubtiul whether ne nas proved the Wolff-
Lenmann tipuree to ve too nign as regards. totat nutrients under ail con-
ditions o1 1eeaing.

in tnis investigation we shall attewpt to deterane the nutrients
\—’_“__\-_/—-W“’—MMW ,,_,.,,W’“\Mw eI N  r  SPNEES AT g™ AT S -

Tequired tor miik production aione. ngecker's rigures nave no accurate






bearing on this point for two reasons: first his cows were using a part
of their food for the development of the foetuses, second they were

zaining in weight. With our present knowledge we are unable to make

the p;ffji_fgfzggiiggwigg_thege'EEQ factors. e [
,é/ 4) In Farmers' Bulletin 346 Armsby describes a system for ’/iﬁ

computing the rations of dairy cows by the use of energy values. He

tentatively suggests in the absence of definite experimental data that
the total energy necessary for the production of 1 1b. of average milk
-- 4 % fat and 13 % solids-- be placed at .3 therm of production value
cf the food. Included in this ration there should be digestible
amide-free protein to the extent of .05 1lb. for each pound of milk.
Sesides this there are figures given in the same way for the food of
maintenance, which vary with the weight of the animal but nct propor-
tionally so. It is our opinion that these are the propsr terms in
which to express the nutrients required for dairy cows. The greatest
objections are,firet that insufficient high-grade work has been done to
permit of an accurate estimate of the nutrients required, second there
is no definite allowance made for variations in the quality of the milk.
(7) Haecker raises the question as to whether the Lehmann factors
are applicable to any and all grades or qualities of milk yielded, and
to settle this point he studied the records of six cows fed for 154
days as has been mentioned before. The Wolff-Lehmann feeding factors
reduced to terms of carbohydrates for the production of one pound of milk
are as follows:

(4. Farmers' Bul. 3486.)
(7. Bul. 79 Minn. )
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Nutrients to 1 1b milk Nutrients to 1 1b milk.

r’{Wolff's figures) analas
Deducting .7-8.-. Deducting .7-7.-.1 piunce
for maintenance for maintenance

11 lbs. milk .301 .392

163 " " .298 .359

28 " . .341 . 386

27 " " X ALPSE———- < s N
ot ' )

The figures which Haecker secures from cows yielding milk varyihg
in composition reduced to the same basis are:
Per cent fat Nutrients to 1lb. milk.

Deducting .7-7.-1.
for maintenance

Countess 3.8 .2323
Lou 0.7 271
Topsy 3.7 273
Olive 4.0 . 300
Sweet Briar 5.0 033
Houston 5.5 . 360

It will be seen from this that the Wolff-Lehmann standard
prescribes more nutrients than Haecker fed to his cows with good results.
then cows are heavily fed on grain as Haecker's cows were, it seems that
¢nly those producing very rich milk require as much total nutriment pér
pound of milk as called for by, VWolff-Lehrann standard.

(12) Woll of the Wisconsin Station in order to throw some light
°n this question compiled data from several years records with the
Station herd. It seems that the cows as in_Haecker's work had not been
fed with the express purpose of determining the effect of quality of

kilk upon the nutrient requirements, so the records were merely such as

(12. Bul. 116 Wis.)






are kept at any other experiment station. No mention is made as to
whether the cows were mature or not, whether they were pregnant, or
whether they gained or lost in body weight. He found that each in-
crease of .1 % fat in the milk called for an increase per pound of milk
of .0075 pounds protein and .0083 pounds carbohydrates and fat, the fat
being multiplied by 2.235. Haecker's figures reduced to the same basis
are .0007 lbs. protein and .0038 1b. carbohydrates and fat. These figures
do not mean much to us because there are too many sources of error. Ve
have no assurance that the cows were fed in the best possible way. Thé
discrepancy also between Woll's and Haecker's results serves to emphasize
the need for further WoTk along f??s 1i§?. e ————— ) “\ww“ﬁ%
*Li;;;ein Requirements---dlnce it is notd;he purpose of this investi-
gation to determine the amount of protein best adapted to the production
of milk the matter of protein requirements will be discussed here merely
to show first, that moderate variations in the protein content of a
ration have no very marked influence upon milk production, providing the
allowance is above the minimum requirement of the animal; second, that

the ration which we propose using contains ample protein for all pur-

. X i
ISR s
p— A s AU

pecses for which it is intended. S
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The Wolff-Lenmann standard prescribes 1.6 to 3.3 pounds of digsstible
protein for a 1000 pound cow yielding 11 to 273 pounds of milk per day.
It is with respect to the protein requirement especially that this
standard calls for an excess of nutrients. (7) Haecker has demon-
3trated by feeding twelve cows 154 days on two-thirds the amount of
Protein prescribed by this standard with very good results, that under

the conditions which obtain in the Northwest, at least, if not in the

(7. Bul. 79 liinn.)
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whole country, this standard calls for more protein than is actually

needed. Some of the work done at the various experiment stations

f )
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g the line of protain ;ggylrements will be mentloned only briefiy.
/£9 (15) Carlyle and Woll in 1903 write as follows: "Auco dihé to {
our present knowledge, we bel ieve that only cows of a large capacity
will give economical returns for a supply of more than 2.0 pounds of
digestible protein per day under the conditions present in the North-
west."
(14) Humphrey and Woll in a latsr report suggest that the digestible
protqifﬁfﬁy ngiiigb}y range %rom R4 1bs. per day. . H&
(15) A Danish inves tigator concludes that the minimum protein c on-
tent of rations for milk cows will range between 1.70 and 2.06 pounds
digestible protein per day.
(16) At the Virginia Station four groups of four cows each were
fed 140 days. The authors conclude that rations supply less digestible
protein and less dry matter than called for by the Lehmann standard

may be fed to dairy cows, while maintaining satisfactory yields of

P
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mllk_and butter and keeping the cows in good health. .. .. .. - /fz
CH

to three lots of cows, the total amount of digestible nutrients remain-
ing the same in each case. He is of the opinion that animals weighing
800 to 1000 lbs. and producing 10 to 15 quarts per day should receive
about 2.5 lbs. digsstible protein and 15 to 16 pounds total nutrients

(18) At Cornell Station in 1895-96 Anderson fed three lots of

three cows for 22 weeks each the same amounts of digestible nutrients

15. Bulo 102 Wis. 16. Bul. 169 Vae.
14. Wis. Sta. Rpt. 1904 17. Mass. Sta. Rpt. 1901-2

15' Exp. Sta. Rec. 18. Bul. 173 Cornell.
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but with nutritive ratios of 1 : 4.5, 1 : 6.0, and 1 +9.0. This

was repeated the next year with nutritive ratios of 1:4. 3, 1:5.7

and 1:9.3. The narrow ration contained 2.99 pounds digestible pro-
tein, the medium 2.31 pounds and the wide 1.58. The first year the
narrow ration gave the highest returns per unit of dry matter; the se-
cond year it gave the lowest. If any conclusions are to ﬁe drawn
they would be to the effect that the nutritive ratio in this case

had 1ittle or nothing to do with the economy of production per unit

of dry matter consumsed.

(19) As a result of three fecding experiments with cows from the
years 1896 to 1899 Hayward of Pa. concludes: "The nutritive ratio
between the limite of 1:3.4 and 1:11.2 had no effect upon the quantity
of quality of milk production. 1.3 pounds of computed digestivle pro-
tein was sufficient for a 1000 pound cow in full milk, the other con-
ditions necessary to her welfare being met.  Within certain limits, tle
quantity, digestibility and palatability of the food and its effect
upon the animal's general system was of more importance than the
relative amount of digestible protein and carbohydrates the ration
contained."

(20) Wheeler of the Geneva Station studied the inmedizte effect
of milk production of changes in the ration using the data frem nearly
1000 records xbf“ feeding trials with milch cows at the New York
Experiment Station. He'found that moderate chantes in the nutritive
ratio within the ordinary limits had considerably less effect on the
milk flow than did the changes in the amount of total digestible
19. Pa, Sta. Rpt. 1201-2
20. Bul. 210 Geneva.
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organic matter, but that, in general, a.narrowing of the ration had
a favorable effect on milk production, while a widening of the ratio

e A T AR 255

tended toward the reverse. e —————— ”,<,W;‘WWM%WMw”,jD%ﬁ
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i (7) Haecker fed 3 lots of 6 cows each for eight consccutive weeks

on rations containing different amount of protein. One lct received
2.04 1bs. vrotein daily, another 1.68 lbs. and the other 1.22 1bs.
The carbohydrates and ether extract were about the same for each lot.
After deducting for maintenance it was found that one lot produced
fat and total solids as economically as the other.

If any conclusion is to be drawn from this motley aggregation
of experimental results, the one most justified is that moderate

variations in the protein content of a2 ration have not been proved to

/yexert any marked influencg upon thqmp;ggggﬁiqn,pf,milkd_M,wwwwmmwwm,{/

The ration which we pronoqe u81ng in this investigation consists

R T — NE——

of 1 part of a graln mlxture (corn meal 4 parts, bran 2 parts, 01lmea1

1 part alfalfa hay and 4 parts corn 311gge. In general 1t contains

R

less protein tnan 1s prescr-bed by the Wolff-Lehmarn standard more

S ——

than is called for by Haecker's standard, and about the same a8 is

suggested by Arms byJ/ The following table sho how cloqely ‘these fee@

e e S et A oSt B

mixed in the proportions mentioned, will meet the requirements of

o3 s AT

both a heavy and light producer computed according to Armsby. The

weight of the cow 15'*aken as 1850 nounds, *he ler~ ent of fat as 4,

and the daily yleld of milk as 40 pounds in the flret 1nstanue and

e

15 pounds 1n the secondw/

s e O S e e s s e

7. Bul. 79 Minn.
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)/Lmﬁwf DS “Digestible amide- Therms
free protein

Required for 40 lbs. milk 2.6 19.00
Supplied in 11 pounde grain,

11 lbs. hay and 44 lbs. silage 25 18.25
Required for 15 lbs. milk 1.3 11.560
Supplied in 6.5L§féin,

6.5 ¥4e. hay, and 26 1lbs. silage 1.47 11.44

With our present knowledge of the protein requirements for milk pro-

duction there can 1. e no serious objection to the above ration on this

s
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REQUIREMENT FOR FOETUS:--

As to the food cost of the development of the foetus there is no

data on record which would permit us to make even a rough approximation
of nutriment required. We domot even know the chemical composition d&
a calf at birth so we cannot figure with any degree of accuracy how
much milk would be required to contain the same amount ¢f soclids as

are found in the new-born calf. Jordan in his book "Principles of
Feeding", gives the composition of‘a fat calf as

Water Ash Protein Fat

64.6 4.8 16.5 4

. ks e

4

/A The composition of calves of four breeds figured on this basis is

in pounds:

Breed Birth Water Ash Protein  Fat
Teight

Jersey 53 34,24 2.54 8.74 747

Holstten 20 58.14 4.32  14.85 12.69

Shorthorn 76 49.10 3.65 12.54 10.71

Ayrshire 64 41.34  3.07 10.5€ 9.02

The equivalent in milk on basis of total solids is:

Brecd Solids in Solide in Milk equivalent
calf 1bs. milk per cent lbs.

Jersey 18.75 14.50 129,

Holstein 31.86 12.00 - 265.

Shorthorn 26.90 13.00 207.

Ayrshire 22.65 12.50 . 181.

It will be seen from this table that the amount of milk required to
contain the same amocunt of solids as are contained in the calf at

birth can be yielded by a good average dairy cow of any of the breeds

mentioned in six or wight days. It is safe to say, however, that






the production of a pound of solids in the foetus takes a great
deal more food than the production of a pound of solids in the

milk. Besides the calf, the amniotic fluid and the foetal

membranes must be provided for. §






RQQUIREM?NTS FOR GROWTH'--

s O T

It is a well known fact that a helfer req~1req more nutr1m°nt
Db

for product yielded than does a mature cow. The reason for this is
[
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not merely becasue of the heifer’s 1ack of dalry canaC¢ty but also'

—— ]

becauoq a part of the fbod consumad.must be used for the growth which..

‘§§3§~21529°’ The extent of growth will depend upon how near the

heifer has reached maturity. 0rd1nar11" a he1fer 18 months old at

i

,,,,,,,

that has been st1nted with feed will grow more than a Well-;ed helfer

N P

of the same age because the rore liberal the feedlng the qulcker the .
an1ma1 reaches maturlty : The amount of nutriment then to be surplied
in additicn to that Lsed for maintenance, milk prodiction and devela-
nment of the foetus will depend upon the age and previous handling of
the heifer. Such being the case it is very obvious that no certain
amount of feed will answer the purposes for all heifers. Any one
standard for the feeding of all heifers must at best be nothing but
a rough approximation.

From the much discussed feeding record of 1894-95 carried on
for 154 days Haecker selected the records of 5 animals--2 two year
olds, 2 three year olds, and 1 five year old and proceeded to cal-
culate the amount of nutriment required. All of the heifers
freshened soon before or soon after this 154 days began so the iecord
for this time represents the earlier part of the lactation periods.
Now it has been learned that heifers do most of their growing in the
lattsr part of their lactation periods. It naturally follows, there-

fore, that a standard of £seding on the basis of milk produced

applicaple to a heifer when fresh does not answer the purposes when
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she is nearly dry. A table with the ages of the heifers and nut—
rients available for each pound cf milk is taken from Minn.

Bulletin 79:

Age Per cent Protein Carbo- Ether
fat hydrates extract
Lydia 5 3.5 .052 «35 .018
Ouidee 3 3.5 «049 24 .016
Tricksey 2 5.1 .068 «33 023
Beckley 3 5.6 .Q79 37 027
}jgeddy ‘W?dw,mthﬁwﬂwweo'z | . 079 | .38 . '029_‘/k“
et o Ml -'.\

When a cow has reached the age of five yeare she is orQLnaxlly
considered as mature and why she is included in this group scems
to be explainable only thru the fact that there are no 4 year olds.
In order to get at the rate of increase for sach. .1 ver cent inciease
in butterfat the nutrients for the two heifesrs yielding 3.5 per cent
milk are compared with the other three yadelding milk testing more than
5.0 per cent. It will be noticed also that two animals with an aver-
age of four years are compared with three heifers betwecn two and
three years of age. Even if the quality of milk were the same
for all of these we should expect the older heifers to require less
nutriment per pound of product than do the younger. Formulating a
standard from this data is oven to the objection that the figures can
be juggled so as to secure almost any rate of increase for quality.
They show the futility of attem~ting to lay down any set of feeding
rules for all heifers exnecially from such a meager amount c¢f data.
Resides we have no evidence that all the heifers were nroperly

nourished; the chances are that they were not. It appears to the
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writer that for the -resent at least the feeder must rely upon his
Judgment as to the proper amount tc feed a heifer.

It was mentioned at the beginning of this paper that a mature
cow at certain times normally uses a part of her food for gain in
wolght. Since the body weight of a cow is not constant it must
necessarily follow that at certain times she puts on flesh. This
matter has been referred to several times throughout this paper and
it will be discussed only briefly here. Egg“ggggntaggﬂigggmgggdmigr

flesh or fat production deoends prlma“nly on how much fooa the an1ma1

s

—

‘takes 1n excess of that needed for malntenance,umllk and foetus.

R T

Immedlately after oarturltlon a cow pzodvces milk in such 1uant1t;os

R

that it is impossible for her to take enough food to prevent a2 loss

S

in weight, after a few Weeke an equlllbrium is attawned between the
M
cow's capa01ty for food and the food needed for maini enaacewand
Crrre gl AAQ,W t./&'l—'/umuw,/&v‘;’/iu/ fwxzf
m};k flow diminishes and she is enabled to take, if perrltted, enough

food for a gd1n in weight as well as for malntenance and milk. i 4 4

R e,
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carrylng a fcetus at the same tlme her capa01ty 13 suf*icient to

provwde for the foetus as well as.gain in weight and for the other

purposes. By taklng away some. of her feed however, she stope

galnlng in Welght herself but still conurlbutes to the growth of the
~iggjnai\ This is exempllfled bfméhe fect that thln cows give birth

to calves of about average welght for the breed. / It is evident there-
fore that it is 1mpoeeiile to preventwahloes ofw;elght immediately
after calving but that it is possible to prevent a gain in weight

after equiliirium is restored by restricting the supply of food.






In feeding experiments to determine the amounts of nutrients used
for milk it would be advisable to eliminate one source of error

by keeping the body weights constant.






PLAY OF EXPERIMEYT'--

e At s ATt S 8 T

Some work has been done at this Station (6) upon the amount of

nutrients required for milk production with Jersey cows. In
order that the results obtainzd with these cows may be comparable

'with work to be done in the future it is planned to feed and handle

the ‘cows in the same way as has been done with the Jerseys. , If

ﬁossible two Holsteins and two cows c¢f either the Ayrshire or Short-
horn breed will be selected for this work. It is thought that the
data obtained from these together with that alrezdy available grom
five Jerseys will furnish suff¢ient material so that we may secure
reliable information as to the amcunt of nutriment necessary for

the production of milk. All cows selectad are to be of mature

Kage, hsslthy auu_frssh, They are toc be kept farrow throug out

the exneulment. No effort will be made to select either good,

M

medlum, or inferlor producers for this worx as previous (6) investi

gations at this Station . have shown that one Cow uses food available

for mllk as economlcally as anothor.

At o
T e o AN

The cows are all to be fed the same kind of ration, that is,
it is to ve comwosed of the same kind and quality of feeds mixed
in exactly the same propo*tlons - Ths concentrated part of the

ration is to con31st of a mixture of corn:eal 4 luar‘l:s, oran 2 parts,

s PR

and o:lmeal l Dart.
" R

sllage, and the ratic betmeen the concentr tes, hay and smlage

A
Tyt 7 o

The roughage w111 be alfalfa hay and corn

¢

.will ve about 1¥1y 47 During the summer groen feed will take

v NS

the rlace of s;lage. |
| S g

the hay and gr in which has been analyzed will be reserved to run

A1l feeds Wi ;1 e analvzed.( mnough of

the cowe for some time so as to make unnccessary the frequent

sarpling and analyzing of the f-ecds. The cows are to be fed

6. Research Bul. 2.
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such amounts as are required to support the milk flow without gain
or loss in body weight. Any heavy milksrs which,are selected will

undoub? edly lose weight 1mmediately after oalv1ng but this loss is
\—-—/ .

to be restored before the end of the experiment. - The experiment

LS

is to last for a year, and the aim shall be to have the cows at the
_same weight at the close as at the beginning

e

_Accurate records are. to be kept of all feed consumed and any

R

which may be refused./ All cows are to be handled, fed and

Q™
milked 1n exactly the same way and by the same man if possible.x

N

Care will be exercised that the cows get all the feed meant for
them but no more. Careful notes will be taken on the health
of the cows, their feeding characteristics and any conditicn or
happrenings out of the ordinary.

Method of stating results---The results of this work will be

s N T

expressed in digestible, amidf;free protein and energy values

J——_
-

according to the method given by Armsiy in Fbrmers' Bulletin No.

TN Y Aty

346, , From the chemical analyses of the feeds and the coefficients

o WO T

of digestion of the nutrients contained therein as determined by the

digestion trial, the energy values will be calculated es'descrlbed

B

on page_4J

Sampling and analyzing the milk---The milk is to be weighed

DT
RSP

at the barn immediately after being drawn and the weight zecorded

upon the regular dairy milk sheet just as is done with the other

e

cows. The milker shall then mix the milk. with a dipper and f£ill

s s 4 - e s

at once a pint milk jar about two-thirds full, place on it a

paper cap to prevent evaporation or spilling, and mark the number”

[

of pounds of milk yielded weighed to ‘tenths on the cap along with

‘the number of the cow. The milk is to be then taken to the Dairy

. e,

e T






—

Tt is planned to keep the cows on a}maintenapoa,rationw§9?wgt

o

Laboratory where 2 ten~day composite sample is to be prepared

e RO N
S S g———"

by taking an ‘aliquot part from each milking and preserv1ng it

with formaldthde. Thls composite is to be analyzed for fat,

i

EEE£3263, sugar and ash.

Digestion experiment---In order to make our records as
complete as possible it is planned to carry on a digestion ex-
periment for ten days at some time when all the cows are giving
a good flow of milk. About two weeks previous to the time of
this experiment the cows are to be kept inside during the day
and are to be watered in the stable so that conditicns will have
time to become entirely normal. It is also important that the
cows shall have been fed upon their regular milking ration for

sometime before this trial.

Maintenance experiment---Covs differ markedly in their

it o TN

maintenance requirements and with our present knowledge of this
subject it is impossible to make an accurate correction for

the difference. It becomes necessary therefore to carry on a
maintenance trial for each cow. At ths end of the ysa. the
cows are %o be dried off 1f they are not already dry and ‘éé;a

ration gimilar to that given when they were mllklng, tﬁe only

“difference belng in the amount. Just enough will be fed %o

maintain their weights witnout galn or 1008. The woights will

~tnnd

least 31x months.

e e

In the discussion of this sexperiment we mentioned four ways

in which a cow might use her food; they are (a) for maintenance,
(b) for milk, (c) for development of the foetus, (d) for growth

or gain in weight. As the purpose of this investigation is






31

to get information on the nutrients used for milk production
it has been thought best to eliminate the last two and measure
the firast since it is impossible to eliminate it. These
three sources of error are guarded against in the following
ways:

a. By aeparate maintenance experiment

Ce By keeping the cows farrow

d. By selecting mature cows and kceping their weights

uniforme.






Dfscﬂ'(aﬁ}m 7 Cows.

The cows used in this investigation are all of pure breeding.
The five cows having numbers less than 100 are Jerssys, 206 is a
Holstein, 304 is an Ayrshire and 400 a Shorthozn. A detailed
set of data has been or is being collected for these sight animals.
In addition to these cows anothsr Ayrshire No. 303, has been ussd
for a few months, and it is quite probable that before the investi-
gation ends at least one more Holstein will be employed in the same
way as No. 303. |

Tabulated bselow are the butterfat records by lactation periods
of these nine animals together with ths date of birth of each and
the date at which the last calf was dropped. The last figure of
each column indicates the production while under xperiment. The
object in introducing these records is to show that the cows were

Asmen-

mature and that, their records under experiment were sequal to or

better than at any previous time, they were properly nourished.






TABLE--1:.

Yumber of cow:27 .63 .4 .63 143 :206 £400 1304
Date of birth:9-4-02 :5-11-03:6-18-00 : 3-36-03:9-3-02 :5-10-02:5-20-03 :7-10-083

Date c¢f last :10-7-07:10-4-07:10-5-07 : 9-28-07:8-20-C7:11-5-10:12-20-10:12-38-10:
calving

Lactation :Fat :Fat :Fat :Fat :Fat :Fat :Fat :Fat
pericd

L. :339 144 1303 :219 :366 1287 1223 :309

3. 1478 1115 :360 :360 1376 1285 1195 1828

3. 1470 1169 1344 1368 :388 1875 1141 1145 c.

1. 1291 - ; 1892 :109 b.

5. 1373 : : 13123

3 224 a

a. 155 days : :c.110 days

0. 133 days : :d. 98 days
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All of the cows remained in good health thruout the investi-
gation and so far as we know nothing occurred which would vitiate
the results obtained. Occasicnally some of the cows failed to
clean up their feed entirely, but it is thought that this was
due to the fact that they were receiving at that particular time
more feed than they could handle rather than to any pathological
condition. No. 304 had a sore teat for a few weeks which seemed
to affect to some extent her milk production, but since the trouble
did not extend to the secreting part of her uider she was retained
in the experiment.

The cows were handled and fed precisely. as described in the
original plan except that the ratio between the srain and roughness
was not kept constant for all of the animals. An inferior
producer will take a greater proportion of her food in the form
of roughness than will a high producsr. It was not thought that
this deviation from the original plan would affect the reliability
of the data since the nutrients were to be calculated by Armsby's
method.

Complete data is available only from the five Jersey cows.

The other four are still on experiment {8 that the data concerning
them is merely tentative and for this reason it is presented separ-
ately and in an abbreviated fewm.

Tables 2, 3, 4, 5, and 6 show the feed consumed and the
average weights of the cows by ten-day periods thruout the whole
year or so long as the animals were producing milk--in the casse

of No. 62 for 320 days only.
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7L~t;fbvxt§ /fﬂy Wornfinamer. owd Mok,
TABLE 2.
Cow llo. 27.
SUMIARY OF FEED CONSUMED.
(Weights in Pounds.)

Period No.: Date. : Grain : Alfalfa : Silage. : Green : Average
: 1907. : : Hay. : - Feed.: Weight of

- : : : : : Cow.

1 : 10-10--10-15: 44 : 54 : 180 . ¢ 924

2 ¢+ 10-16--10-25: 173 : 91 ¢ 185 R . 857

3 ¢ 10-36--11- 4: 75 : S0 : 365 - : 846

4 ¢ 11- 5--11-14: 105 : 90 ¢ 350 S ¢ 881

5 ¢ 11-15--11-24: 110 : °10) ¢ 350 - : 890

3] ¢ 11-35--12- 4: 11C 20 : 350 S ¢ 879

7 ¢ 13- 5--12-14: 110 : 2 : 350 - : 873

8 ¢ 12-15--12-34: 110 : 90 : 350 E  was : 861

9 : 12-835-- 1- 3: 110 : 90 : 350 Doees : 873
10 ¢ 1- 4-- 1-13: 110 : 90 : 365 f  sws : 885
11 v 1-14-- 1-23: 110 : 88.5 : 370.5 f sss . 883
13 ¢ 1-24-- 2- 2: 110 : 90 : 326.7 2 s : 865
13 ¢ 8- 3-- 2-13: 110 : 83 : 338 S : 875
14 v 2-13-- 2-22: 110 a0 : 331 -~ SO : 873
15 ¢ 3-83-- 3- 3: 110 : 20 : 328 E  aea : 885
16 t 3- 4-- 3-13: 110 : 89 ¢ 350 A : 883
17 ¢ 3-14-- 3-33: 110 : 90 ¢ 335 - : 897
18 ¢ 3-84-- 4- 3: 101 : 20 : 300.5 ® o em : 888
19 v 4- 3-- 4-12: 100 : 90 ¢ 320 S ¢ 9800
20 o 4-13-- 4-32: 94 : 86 ¢ 310 < 12 ¢ 902
31 i 4-33-- 5- 2: 20 : 56 ¢ 269 : 135 . 899
223 ¢ 5- 3-- 5-12: 90 : 50 : 230 T 268 ¢ 802
23 ¢ 5-13-- 5-23: 920 : 79 : 191 : 314 : 914
24 ¢ 5-33-- 8-1: 90 : 56 : 233 : 300 . 924
25 i 8- 8-- 8-11: 83 : 50 ¢ 219.8 : 360.8 : 925
26 . 6-12-- 6-21: 80 : 50 : 234.4 874 .4 : 929
a7 ¢ B=-28-- 7-1: 80 : -45.6 : 168.3 184.3 : 928
28 ¢ 7= 2-- 7-11: 80 : 50 ¢ 130.1 2397.4 : 932
29 ¢ 7-18-- 7-21: 80 : 76 S : 304.1 : 89%
30 ¢ 7-32-- 7=-31: 80 : 80 . JR T 389.2 : 901
31 . 8- 1-- 8-10: 80 : 80 : amsn : 400 : 9086
33 . 8-11-- 8-20: 80 : 80 - S : 400 : 928
33 . 8-31l-- 8-30: 80 : 80 f cwoa : 400 ¢ 935.5
34 : 8-31l-- 9- 9: 80 : 80 S : 326 : 938
35 ¢ 9-10-- 9-18: &0 : 80 : 160 160 : 938.5
33 . 9-20-- 8-38: 8C : 80 s 3156.1 .9 : 937.5
37 ¢ 9-30--10- 9: 80 : 80 ¢ 313.2 : 956.5

Total .. : 3424 : 2904.1 :8777.9 ¢ 4325.3 ¢

S ——— - - — —— -
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TABLE=3
Cow No. 62
SUMMARY OF FEED CONSUMED.
(Weights in Pounds)

Period No: DatelS07 :0rnin:Alfal- :Sil- :Green :Average weight
fa Hay agse feed of cow
1 $10=6-=10~-15 : 74 :90 + 30 T .ee ¢ 888
2 $10-16-10-235 :32 :85 :49.5 ! sss o 878
3 :10-26-11-4 + 568 +78 1204 * ... ¢ 888
4 $11-6~-~-11-14 $32 +54.5 t 206 P.ee 882
5] :11-15-11-24 $70 :60 :220 P et P84
6 :11-24-12-4 $70 80 ¥ 22 t ... ¢ 882
7 $12-5--12-14 :70 160 $220 t ... ¢ 880
8 :12-15-12-24 :70 160 :220 t et 894
) $12-25--1--3 :70 160 t220 t +se ¢ 895
10 ¢t 1-4---1-13 :70 :60 :230.5 ¢ ... * 886
11 ¢ 1-14--1-233 :70 *60 t214.5 ¢ ..s @ 894
12 : 1-24--2-2 :70 :60 : 220 ! «xe« § BB58B
13 ? B=3---23-12 :62.8 :55.8 $210.23 ¢ .. ¢ 875
14 et 2-13--2-22 H515) +53 : 207 tesas ¢ B73
16 ? RB=33-=3-3 t63.D :51.4 +200.2 : ..o @ 912
16 ¢ 3=4-==3-13 80 49 £190 ! s.e  :.908
17 ¢ 23-14--3-23 :60 149 $3120 t «xs & 208
18 ¢ 3-24--4-2. :60 :53.5 1208 T ses 2 O0Y
19 : 4-3---2-12 :80 +54 :210 ! «+s ¢ 915
20 ¢ 4-13--4-22 154 :47.6 $177.4 ¢ 12 : 913

21 t 4-23--5-2 : 50 :20.9 :165.2 : .84.9: S10






22
23
24
25
26
_7
28
29
30
31
32

5= 3-=5-12
4 B 522

t B-R%--56-1

t 6- 2--6-11

6-12--6-21

! 6=R83==7~ 1

7= 2--7-11

: 7-13--7-21

t 7-383--7-31

8= 1-=8-10
8-11--8-230

37

Second part table 3

:b0 :28
150 144
:50 :31.3
145 237,11
:40 125
:40 :25

: 33 ¢nlad
130 :28.6
: 30 :30
:34 +34

: 37 t 37
$1790.3:1552.8

:125.1
:108.7
:136.5
:129.4
:123.7
:124.6
515

:4835.5

1148.4
:173.1
:166
1160.%
1145
$117.5
:135
:120.3
2117
:170
:1856
:1733.9
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TABLE 4
Cow llo. 4

SULLIARY OF FEED CONSUMED

Period:Date 1907 :Grain:Alfalfa :Silage :Green.Fescsd:Average

Veight

1 ¢10- 6--10-15 : 92 :: 139
-3 :10-16--80-25 : 98 : 98 g s :

3 :10-26--10- 4 :100 : 114 ¢ 18C : :: 805

4 :11- 5--11-14 :100 : 90 : 300 : : 800

S :11-15--11-24 :100 : 90 : 300 2 ¢ 815

6 :11-25--12- 4 :100 : 90 : 300 3 ¢ 817

7 $13= 5--13-14 :100 : a0 : 300 : . 815

8 :18-15--12-24 :100 :: 90 : 300 : ¢ 821
9 :183-25-- 1-3¥ :100 : 90 : 300 $ : 818
10 ¢ 1-Z48-- 1-13 100 90 : 300 $ : 813
11 ¢ 1-14-- 1-23 :100 : 90 T 294,5 @ : 814
12 : 1-24-- 2- 2 1100 ¢ 90 ¢+ . 300 : ¢ 807
13 ¢ 8= 3-- 3~13 :100 : Q0 ¢ 300 : ¢ 819
14 1! 8=13== 2-22 :100 : 20 : 300 s : 813
15 : 3-833-=3---3 :100 : 90 : 300 % . 818
16 ¢ 3= 4--3--13 :100 : 20 : 300 : :: 820
17 ¢ 3=14-- 3-23 :10C : 100 : 300 ; ¢ 815.5
18 : 3-24-- 4- 2 :100 ¢ 10C : 285 : : 810
19 ¢ 4- 3-- 4-12 76 : 78 ¢ 113 : : 804.5
20 : 4-13-- 4-28 : 90 : 92 T 262.5 : 12 . 807.5
21 ¢ 4-23-- 5- 2 1 90 66 : B41l3.3: 144 :.810.5
28 ¢ 5= 3-=- 5-1 : 90 : 04 180 - 216 ¢ 808
P ¢ 5-13-- 5-22 : 90 ¢ 105 ¢ 118.5 ¢ 12 : BOO,.7

24 ¢ 5-23--6-1: 90 ¢ 88 : 17543 30 ¢ 808
25 ! B- 3-- 6-11 : 81 : 74 187 : 144.5 ¢ 822
26 : 6-13-- 6-21 : 71 :: 80 ¢ R34.2 ¢ 145 : 839

a7 i B6-22-= 7-1 ¢ 70 80 ¢ 317.8 ¢ 128 :: 859
28 P 7= 3-- 7-11 ¢ B85 : 80 ¢ 1l14.8 : 190.8 : 855
29 ¢ 7-12-- 7-21 ¢ 65 98 . s 235.8 :: 841
30 ¢ 7-23-- 7=31 ¢ 65 ¢ 100 e - 242.8 : t§3
31 ¢ 8- 1-- 8-10 ¢ 85 i 100 g : 250 i 835.5
33 ¢+ 8-11-- 8-20 : 35 : 100 - : 250 : B3B.5
33 : 8-21-- 8-30 : 85 100 2 - 250 : 851
34 ¢ 8-31-- 9- 9 : 49, 8 100 : - 2350 s+ 850.5
35 :: 9=10-- 9-19 : 36.5: 100 : 2350 : : 860.5
38 i 9-20-- 9-29 : 21 : 100 +: 250 - ¢ B85.5
37 : 9-30--10- 5 : : 60 : .83 : : 849.5

Total : :3035,3 3376 : 7034.35 : 3490.1

e e







TABLE 5.
Cew No. 63

SUMMARY OF FEED CONSUNED

Period:Date 1207 tGrain: Alfalfa:Silage Green Fced:Average

tWeight

1 $10- 3-=10- 5 ¢ 23 :+ €C i - ¢ 960

2 :10- 6--10-156 ¢ 120 : 90 + 300

3 $10-16~=10-25 ¢+ 120 ¢+ 90 s+ 300 = s

4 :10-26--11- 4 ¢+ 1C6 ¢ S0 300 : 930

b +1l- 5--11-14 : 100 *+ 90 s 300 ¢ s 910

6 $11-15--11=24 + 100 :+ 90 + 300 ¢ + 945

7 +11-85--11- 4 : 100 : 90 : 300 + 941

8 ¢12- 5--18-14 : 100 ¢ SO s+ 300 : 942

2] 12-15--12—94 + 100 : S0 + 300 : 941
10 °12-25-- l1- 3 : 1C0 ¢ ©S0 : 300 + 951
11 : 1- 4—- 1-13 : 91 ¢ ¢SO + 300 : s+ 939
12 ¢ 1-14-- 1-23 : 90 : ©0 + 300 : 946
13 t 1-24-- 2- 2 : 90 : 90 sy 300 ¢ + 9356
14 ! @ 3== 3=12 ¢+ 90 ¢ ©QO0 : 300 : :+ 939
15 ¢ @=13-= 2=22 : 920 : 90 s 300 s 941
16 ? B=R3~= 3= 3 ¢ 90 : G0 : 300 s 942
17 $ 3= 4-- 3-13 : SO : 90 s 300 ¢ ¢ B3b
18 ¢ 3=14-- 3=-23 ¢+ S0 : 90 + 300 : %47.4
19 ? 3=24-- 4- 2 : S0 : 90 + 300 : ©60.7
20 ¢ 4- 3-- 4-12 : 87 : 90 s oS00 ¢ ¢ 966

21 t 4-13-~ 4-=22 : + 86 + R%4 12 : 9B1.5
2 ¢ 4-23-= 5= 2 :+ b6 :+ 2l6. 5° 144 ¢ ©O35.6
2% ¢ b= 3-- H=-12 ¢+ 80 : b4 s 180 ¢ 234 : 919
R4 : 5-18-- 5-233 : : 104 : 156.5: 15 : 014
25 ¢ 5=23-= 6- 1 : + 80 ¢ 193.5: 40 + 936
26 ¢ 6= 3=-= 6=11 ¢+ 80 : 80 : 206.5¢ 137.56 : ©41
27 ¢ B=12-- 6=21 ¢ 80 : 80 s 20%7.1: 145 + 942.5
28 t B=2R-- 7= 1 : 80 : 80 + 228.6: 126 : 962.0
29 + 1- == 7=11 : 68.5 80 s 89.6: 190.1 : 968

30 s 7-18-- 1=-21 : 50 : ©98 . . _”Q32.1 : 947.5
31 ¢ 7=R23-- 7-=31 ¢ 80 : 100 s H 225.6 ¢ 9bl
52 ¢t 8 1-- 8-10 : 80 : 100 s 8 250 *r B8Bl.5
53 ¢t 8=11--~8-20 ¢+ 80 : 100 : ¥ 250 ¢ 96R2.5
34 : 8-21-~. 8=30 ¢+ 54.5 100 H $ 250 s 977.3
3B ¢ 8-31--~ 9= 9 : 18 : 10C 2. $ 250 s 975
36 : 9=10=- 9-19 : + 100 + 2492.6: s 972.5
37 9-20-- ©=3C ¢+ 21 : 100 r 2b0 3 t: 987
38 10— 1--10- 2 : 9+ 30 . 75 ¢ + B58

()]

Total : 12968 :82398 ¢ 8C46.7: 2501.

()}
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TABLE 6
Cow No. 43

SUMMARY OF FZED CONSUMED.

— -

Period:Date 1207 tGrain:Alfalfa: Silage :Green'Feed:Average Weight

1 s G-24--0 =25 : 12 : 40 : : T €25
¢t 9-26-=10- 5 91 : 200 : : s

.o

2 :

3 +10- 6--10-=15 ¢ 120 : 20 : 300 s

4 +10-16--10-35 ¢ 120 : 90 : 200 H :

5 10=-26-=11= 4 : 120 : 90 : 200 : : 726
6 .

7

8

t1ll- 5--11-14 : 120 : S0 + 235 . 7¢0
$11-15--11-24 : 114 : 90 : 2330 ¥ 810
< 111=26==11- 4 : 110 ¢ 90 s 280 : 809
9 +12- 5--12-14 : 106 ¢+ ©0 + 270 - ¢ 816
10 +12-16--12-24 : 100 ¢ 90 : 270 - . 810
11 :12-25-= 1= 3 : 103 : ©0 :+ 270 g $ 812
12 ¢ 1= 4e= 1-13 : 100 ¢ 92 :+ 252 3 5 793
13 ¢ 1-14=- 1-23 : 100 : 100 s 2778 ¢ : 819
14 + 1-24-- 2- 2 ¢ 100 : 100 + 211.5 ¢ . 805
15 ¢ B= 3-- 2-132 ¢ 100 : 100 + 221 5 > 792
16 : 2-18-- 2-22 : 10C : 100 : 250 : $ 806
17 ¢t RmR3== 3= 3 : 100 : 100 : 231 ’ . 7ee
18 : 3- 4-- 3-43 : 103 : 103 : 196 t : g03
1¢ t 3-l4-- 3-23 : 110 : 110 :+ 200 s : 791 .5
20 ¢ 3=24== 4~ 2 : 109 : 110 + 168 : : 801.5
21 ¢ 4—- 3-—- 4-12 : 100 : 110 s 185.5 @ - 803
2 ¢ 4-13-- 4-22 :+ 98 : 10§ : 192.5 : 13 : 807
20 ¢+ 4-23-- b= 2 : 93 : 76 :+ 145.8 144 - 796
24 ¢ D= 3-- H=12 : 90 : 78 s+ 128.5 234 3 779.5
25 + B=13-- H=22 ¢+ 90 : 108 + S8%.5 15 - 7
26 t 5-R23-- 6-1: S0 : 88 : 150 s 40 - 703
a7 ¢ 8- B-- 6-11 ¢+ 81 ¢ 80 e 131.2 : *1l28.7 @ 793.5

28 ¢ 6-18-- 6-21 ¢+ 80 ¢ &0 : 141.2 ¢ 133.6 789.5
29 : 6-22-- 7- 1 : 80 : €0 : 158.9 = 122.6 815.0
30 : - 8-- 7-11 ¢+ 80 : 80 : 68.2 187.5 8l1.5

31 + 7-12-- 7-31 : 80 : 98 ’ : 212.1 : 812
32 t 7=28-- 7=31 : 80 : 100 : g 288.0 ¢ 3808
33 + 8- 1-- 8-10 ¢+ 80 : 100 : : 250 : 8C09.5
24 :+ 8-11-~ 8-20 ¢+ 80 : 100 : g 250 t 820.4
35 + 8=21-- 8-30 : 80 : 1CC ! : 250 : aosT
36 ¢ 8-3]1-- 9~ 2 ¢ 68 : 100 s s 247 .4 ¢ 838
37 ¢ 9-10--~ 9-12¢ : 50 : 100 3 : yC.4 848.5

38 t 9-20-- 9-28 ¢ 16 : 40 % s 94.2 840

Total : +3454 :3b691 :5821.3 ¢ 2616.7







It seems that some of the cows made a small gain in weight.
This factor is a hard one to control. A cow kept under entirely
uniform conditions will sometimes vary 10C 1bs. in live weight
from day to day. On account of the difficulty of determining the
true weight of a cow too rmuch importance must not ve attached to
this seeming gain in weight, especially since it is distributed
over a period of one year.

Tables 7, 8, 2, 10 and 11 show the nuiriemts consumed
during the period in milk as estimatsd from the weights of the
feeds and from the chemical analyses made Ly the Agricultural

Chemistry Department of this Station.
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TABLE: 7
Cow No. 27

NUTRIENTS CONSUMED DURING YEAR IN MILK

Feed tArount:Dry Matter:Protein: Fiber :Nitrogen:Ether Ash
g extract
L2 4
Corn +1966.6:17C9.54 s+ 166.17: 35.85:1365.28 :116.96 : 25.64
Bran : 978.3: 877.56 ¢ 141.67: 87.32: B22.76 * 60.02 : 6b6.73
Oilmeal: 4¥%9.1: 444.58 g 168.08: 39.01: 178.31 : 32.95 : 26.23
Alfalfa:2904.1:2714.02 s 416.31: 894.51:1078.25 ¢ 72.10 :352.80
'Silage +8777.2223455.77 ¢+ 184.93: 561.60:1466.62 : 93.93 :148.73
Green : 297.4: 115.36 ¢ 15.74: 32.80: 56.86 ¢ 2.54 : 7.43
Clover
Green :1891.7: 519.62 42.66: 134.328: 286.1€6 : 17.13 ¢ 36.50
Corn
Green :2136.1: 52b.55 + 09.,49: 156.14: 206.14 : 8.86 : 56.45
Alfalfas ~ : '
Total +9362.00 31235.05:1941.41:5160.43 :404.56 $619.51
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TABLE 8

Cow No. 62

NUTRIENTS CONSUMED DURING YEAR IN MILK

Feed tAmount:Dry Matter:Protein: Fiber :Nitrogen-:Ether ¢ Ash
free Ext. Extract
Corn £1023.0: 887.53 + 86.92 ¢+ 19.24: 704.35 : 59.78 : 13.17
Bran ¢ Bll.5: 458.73 s 74.12 ¢+ 45.38: 274.35 : 30.65 : 34.34
Oilmeal: 255.8: 232.48 ¢ 87.89 ¢+ 20.40: 93.23 : 17.23 : 13.72
Alfalfa:1552.8:1468.80 +219.61 ¢ 490.12: 585.77 : 37.43 :135.89
Silage :4835.5:1347.723 £100.48 : 304.84: 809.51 : 52.18 : 80.71
‘Gre. s 136.0: B2.37 s 7.14 : 14.89: 25.81 : 1.15 : 3.37
Clover
Gr. + 439.0: 98.33 : 7.96 : 26.03: bH53.34 : 3.19 : 6.79
Corn
Green :1159.9: 277.47 + 52.51 ¢+ 832.44: 108.97 : 4.68 : 292.80
Alfalfa
Total : +4827%.31 1035.65 :11002.34:2655.33 :206.19 :317.79
TABLE 9
Cow No. 4
NUTRIENTS CONSUMED DURING YEAR I N MILK
Feed  :Amount:Dry Matter:Protein: Fiber :Nitrogen-:Ether : Ash
free Ext. Extract
Corn +1734,5:1505.40 ¢ 137.58r 24.40:1232.29 ¢ 92.66 : 18.13
Bran s 867.2: 777.87 + 125.80: 77.30: 463.77 : 52.950 : 58.28
NDilmeal: 433.6: 394.10 + 149.00: 34.58: 158.05 29212 23.26
AYfalfa:3376.0:3186.92 s+ 493.63:1042.14:1270.08 : 84.80 :296.27
Silage :7034.3:2005.98 ¢+ 149.70: 456.09:1198.21 77.61 3120.65
Green : 190.8: 74.01 : 10.10: 21.04: B36.48 : 1.63 : 4.77
Clover :
Green :1195.0% 321.44 26.37: 83.15: 176.98 10.5@ s 22.60
Corn
Green :1104.3: 304.77 ¢ 57.69: 90.55: 120.38 5.14 : 32.73
Alfalfa
Total +8570.49 +1149.67:1829.25:4 .12 :354.59 :576.88
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TABLE 10
Cow No. 53.

NUTRIENTS CONSUMED DURING YEAR IN

MILK:

Feod ¢tAmount:Dry Matter:Protein: Fiber :

Nitrogen-:Ether :
free Ext. Ext.

Ash

Corn :1696.0:1473.77 : 142.73: 27.60:
Bran : 848.0: 760.560 ¢ 132.87: 75.26:
Oilmeal: 424.0: 385.37 * 146.70: 33.81:
Alfalfa:3298.0:3114.39 : 482.76:1016.83:
Silage :8046.7:2183.22 s 167.73: 510.97:
Green : 1%0.1: 73.74 ¢ 10.06: 20.906:
Clover ‘

Green :1178.8: 318.61
Corn

Green :1132.4: 310.41 : BB.76: 92.23:
Alfalfa

26.13: 82.44:

1191.04 : 91.70:
454.74 : 50.71:
154.55 : 28.56:

2

ars

-t
(1]

*

o
(¢}
«\

5

22.74

1242.52 : 83.77:289.49

1220.06 : 85.833:134.901

36.35 : 1.62:
175.39 : 10.49:
122.57 : b.24:

4.75
32.42
33.34

Total : :8630.01 +1156.74:1860410:

4667.22 :356.32:585.73
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Cow No. 43 Table 11

Nutrients consumed during year in milk:

Feed : Amount:Dry:Matter:Protein:Fiber :Nitrogen :Ether : Ash
free extract extract

Corn :1973.8 :1717.45 +166.73 ¢+ 32.42:1387.09 +106.94 :24.83
Bran ¢ 986.8 : 884.97 +142.97 ¢+ 87.61l: 528.94 ¢ 59.321 :66.25
Oilmeal 493.4 : 448.45 +169.55 ¢+ 39.35: 179.84 : 33.24 :126.46

A}falfaSSQl.O :3394.15 :526.30 :1097.48:1564.61

90.61 :315.10
B8ilage:5821.3 :1607.03 $120.41 : 372.86: 955.36 60.88 : 97.62
Gr. : 187.57: 73.73 v 9.92 + .20.68: 35.85 ¢ 1l.80:: 4.68

Clover

Gr.Come 1249.2 : 339.14 s 22.79 ¢+ 87.54: 187.12 s 11.18 : 23.77
Gr. $1179.56 : 296.71 ¢ 56.17 : 88.15: 117.33 :+ b5.00 ¢ 31.87
Alfalfa

Total : +8760.63 $1219.84:1826.09:4756.04 +368.68 :520.58
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A ten days digestion trial was conducted with Nos. 27 and
62 during their milking period and also when they were onMain-
tenance. A summary of these trials is presented in Research
Bul. No. 2. It was desired in this investigation to ascertain
the amount and the energy value of the digested nutrients actually
required for milk production. To do this it was necessary to
estimate the actual digestion coefficients of protein, carbohydrate:
and sther extract for each of the feeds used. This was done by
determing the relation existing between the average and the
actual digestion coefficients of a ration with the same composi-
tion, and then using such a factor as will reduce the average
coefficients of each feed to the actual. To illustrate, in the
digestion trizl with cow lo. 27 the protein of her ration was
found to be 58.75% digestible. Using average coefficients for
the digestion of this protein it would have been 71.%4%.9#—%he
Tle cctias Han s F2597 7 o o average .

aver=ge. ., To reduce the average to actual the protein of each
feed was multiplied by .8247. The same system was followed
with the carbohydrates and ether extract. The factors used
in reducing the average to the actual for the two cows 27 and
62 during the milking period were as follows:
Nunber of cow fProtein Carbohydrates Ether Extract

27 8247 .9685 .81556 ’/f

62 8495 .9695 7301 v/

/

e e e S e e —— . — \

ey e e

\/"—.—W N §
\9;' Since no digestion trial was conducted with green feeds in
the ration these were assumed to be of average digestibility.

Table 12 shows the average digestion coefficients of the
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feed used in this investigation calculated from Farmers' Bulletin
22 revised. Tables 13, 14, and 15 show the actual digestion
coefficients for Nos. 27 and 62 and the average of 37 and 62.

The last is used with the rations of the other three cows as no

digestion trial was conducted with them.

TABLE 12 )
}/\——-—~———~-me2 DIGESTION GOEFFICIENTS: X
Protsin Carbohydrates Ether extraé%
Corn 68 92.2 97.6
Bran 78 65.5 71.7
Oilmeal 85.2 84.9 96.7
Alfalfa 74 55.1 62.7
Silage - 5B 70.0 80.0
Green clovsar 70 68.0 62.6
Grsen corn 6l.1 70.2 74.0
Green Alfalfa  81l. 56.8 41.0

1 \






Corn
Bran
Oilmeal
Alfalfa
Silage

Corﬁ
Bran
Oilmeal
Alfalfa

Silage

Actual digestion coefficients of feecds

supnlied during milking period.

Protein
56.1
64.3
70.3
610

45.4

Actual digestion coefficients of feeds

supplied during milking period.

Protein
57.8
66.2
72.4
62.8
46.7
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TABLE 13

Cow WO. 27.
Carichydrates

88.4
62.8
8l.4
52.8
67.1

TABLE 14

Cow No. G2
Carbohydrataes

89.4

83.5

83.3

53.4

67.9

tther Extract

79.6
58.5
78.9
51.1
65.2

Ether Extract
71.3
52.4
70.6
45.8
58.4
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TABLE: 15

Digestion coefficients average of 27 and 62.

Protein Carbohydrates Ether extract
Corn 56.9 88.9 75.4
Bran 65.3 63.1 556.4
Oiimeal 71.3 - 81.8 - T4.7
Alfalfa 81.9 53.1 48.5
Silage 46.0 67.5 | 61.8

N

Tho next five tables give the digestivle nutrients and the

ener;y values during the year 1n mllk. " The figures glven for

A B T AL AT 3 “

A 3t A R AT

digestitle albuminoids *epresent the dlgestible Droteln minus

O

i
the protein in the amide form,  The"amides"-ere-assumed-to- be
— - e s AT e e cn s ARy, R I T L

entirely dlgestlole.jKZI) The percentave of "amides" in the

‘TIffgérent fzeds ig as follows:

Corn .58 Silage 33
Bran 1.80 Green clover .86
0ilmeal .58 Green Corn «69
Alfalfa hay 3.03 Green alfalfa = 1.39

The first four analyses were made by ths writer. Stutzor's

reagent was,usﬁd; (22) Representatlve samnles of the remainder
Q/-—Man

were not availaole oO the ne*centagSSQf "amldus" were calculated

i T e PR v R AT IS N

“from Farmers' Bulletlns 82 and 346. ‘The dlgestlble protei

ST Y

e AN

(albuminoids) in Bul. 346 is subtra tsd “from the digestlble Uroteln

a0 S

— e i L

in Bul. 22. The dlfferenue rep*esents th*“£3§i§3§i,)
i I

pa——
e

- The total crude flber is included in these tables as it is

..,
et

e i

\ _————_—_._'—'_M orecrary o
used in computing the energy values of the rough fseds.  For

e e

W s gt e, S
each pound of crude fiber-in\the hay .617 Therm is deductods—
(21, 01 s Ls) (22.Bul. 107 Reviseds Bursdau

of Chomistry)
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In the case of silage and the green feods the deductlon per :
« _ — e T ool VIR WY 2D \

R - e e i s ™

ound of fiberﬂggLQEmgailﬂtnpon the‘Bg;ggntageavf"flbez;gzggent (93)

«Feeds with 4% fiber or less .308 therm
g* ¥ .362 "
8% " 404 M
10% " 457 "
13% " 511 *
14 " 564 &
16 or more «517 i

With the concentrated feeds instead of making a deduction for fiber

the energy values are multiplied by these figures: Corn 100, bran

i et

————

77, oilmeal 96, ——

“Nwuww\_wwmmkwmﬁ__*m«wmwm%@
TABLE 16 /k

Digestible nutrients and ensrgy values during year in milk:

Ccow No 27
— Z. ITotal .
Fesd  :Protein:Carbohy- :Ether :Crude tDigestible : Energy value
' drates Extract Fibor Albuninoids Therns.
Coxn ¢ 93,19 :1237.93 ¢ 93.09 : 35.85 : 81.84 ;1649.62
Bran. "z 9]1.14 : 382.96 ¢ 35,13 @ 87.32 : 73.53 : 443.26
Oilmeal:118.10 : 176.81 : 25.78 + 32.01 :115.28 : 358.59
Alfalfa:254,08 :1041.58 : 36.86 :894.31 ’116 57 : 808.00
Silage : 83.88 :1360.65 : 61.28 :561.80 : 54. =) A :1430.23
Gr.  : 11.01 : 61.51 : 1.59 : 32.80 e 51.85
Clover ST
. Cow® 26.08 *+ 295.22 + 12.67 :134.38 : 13.01 + 303.58
Gr. o —
Alfalfa: 80.58 : 205.78 : 3.63 :156.14 : 50.89 + 218.72
Total :758.04 :4762.43 :270.23 :1941.41 :564.28 +B273.87

(23) Kellner-Erndhrung der Landwirtschaftlichen Nutziiere.
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TABLE. 17

Cow
. Diio:‘ﬁkl&

and energy values during year in milk:

62

.
.

Fsed :Protein 5Cér§o$' :Eﬁﬁer TToTal :Digesﬁibleiﬁhargy
Tates  BXE iber el e
Corn ¢ 49.62 t 646.81 : 43.60 @ 19.24 ¢ 43.869 ¢ 847.24
Bran ¢ 49.10 ¢+ 203.02 : 15.99 : 45.38 : 39.90 t 230.47
Cilmeal: 63.60 ¢ 923.52 ¢ 12.16 ¢ 20.40 .: 63.1l1 : 186.92
Alfalfa:138.02 : 574.70 : 17.13 : 490.123 : ©91.13 @ : 440.6¢
Silage : 46.95 : 756.21 : 30.48 : 304.84 : 30.98  : 791.38
Gr. 5.008 : 27.928:: .72 : 14.89 + 3.84  : 28.85%
Clover LR R R
Gr. Com: 4.86 + bb5.028. : 2.36 ¢+ 26.08 1.83 58748
Gr. & 42.54 : 108.72 : 1.98%: 88.44 : 26.41  : 115.45
Alfalfa
Total :399.67 +2465.22 :1233.36 :1003.34 :299.89 $2697.71
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TABLE 18
Digestible nutrients and energy values during year in milk.

CowW 4

¢ Digestiblea s +Total
Foed :Protein:Carbo- :Ether :Crude :Digestible :Energy
$ :Hydrates :Extract:fiber :Albuminoids value therms

Comn : 78.88 :1117.20 : 69.87 :+ 24.40: ©68.22 +1446.44
Bran s 82.02 : 341.42 : 28.33 : 77.30: 66.41 : 391.89
Oilmeal::106.24 : 157.57 : 21.82 : 34.58:103.72 2 317.32
Alfalfa :305.56 :1227.79 ¢ 41.13 :1042.14:203.50 + 962.77
Silage : 68.88 :1116.556 ¢ 47.96:: 456.09: 45.565 +1170.53
Gr. ¢ 7.07 ¢+ 39.46 : 1.02 ¢+ 21.04: 5.43 : 39.87
Clover

Gr. Comm: 168.11 ¢ 1832.81 : 7.84 : 83.16: 7.86 : 187.71
Gr. : 46.73 : 119.74 : 2.11 : 90.55: 31.38 : 127.49
Alfalfa : :

$710.87 :4302.44 :221.08 :18292.235:532.37 :4643.82
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TABLE 19.

Digestible nutrients and energy values during year in milk:

COW 83
Digsstible A Total
Feed :Protein:Carbo- :Ether {jcrude tDigestible :Energy
hydrates extract|fiber albuminoids value Therus.
Corn :+ 81l.231 : 1083.37: €69.14 :+ 27.60 : 71.37 +1411.53
Bran 0. 80.23 : 334.43: 28.09 : 75.26 : 64.97 ¢ 382.53
0ilmeal:103.88 : 154.08: 21.33 ¢ 33.81 :101.42 * 310.237
Alfalfa:298.83 : 1199.71: 40C.14 :1016.83 :199.23 : 941.86
S8ilage : 77.16 : 1215.70: 52.67 : 510.97 : 50.61 :1370.85
Gr. : 7.04 : 39.31: 1.01 ¢ 20.96 : b5.41 t 39.52
Clover .
Gr. com 15.97 : 181.00: 7.76 : 82.44 : 7.84 : 176.31
Gr. s 47,60 :+ 1R22.01: R2.15 ¢+ 92.23 : 31.86 : 129.80
Alfalfa

Tl TII.92 ¢ 4339.61:228.29 :1860.10 :063R.71 4663.07






54

TABLE 20--

Digestible nutrients and energy values during year in milk:

COW 43:
Digestible : Total
Feed tProtein:Carbo- :Ether crude :Digestible :Energy

hydrates extract| fiver albuminoids valuss Therus

Corn :: 94.37 :1261.924 : 80.63 : 32.42 : 83.42 $1644.72

Bran : 93.36 : 389.04 : 32.80 ¢ 87.61 : 75.60 : 445.26
0ilmeal:120.82 ¢+ 179.30 ¢ 24.82 : 39.35 :118.03 ¢ 361.07
Alfalfa:3256.78 :1307.37 : 43.95 :1097.48 :217.34 £1033.56
Silage : 55.39 : 896.55 : 37.62 : 372.86 : 36.18 : 936.11

Gr. T B.94 : 38.78 : 1.00 : 20.68 : b5.33 : 38.98
Clover

Gr. Cormt 16.98 : 192.81 : 8.27 : 87.54 : 8.38 : 198.34

Gre. * 45,50 : 116.66 ¢+ 2.05 ¢ 88.16 : R29.10 : 1323.99
Alfalfa _

y;fcg ;759.71 $4382.45 :231.14 :1826.10 :673.36 14782.03
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7];\[;\':)«1'6 /""" mat‘m\.t—{ha/v\,t&

The next question is to find out how much of these nutrients
were used for maintenance. Four of the cows a"ter veing dried
off were maintained in a farrow cbndition for periods ranging
from 120 to 1800days. Tables 21, 22, 23 and 24 show the feed
consumed and the weights of the cows by 10 day periods. In
tables 35, 26, 27, and 28 are given the total nutrients consumed
as estimated from the weights of the feeds and their actual
chemical composition.

TABLE 21
Cow No. 27:
SUMMARY OF FEED CONSUMED ON MAINTENANCE

Period: Date :Grain :Alfalfa :8ilage : Average weight
No. 1208 : hay of cow
4 :10-30~--11-8 ¢ 40 40 ¢ 160 ¢ 88l.1

2 :1¢- 9--11-18 : 37.5 = 37.5 : 150 * 889.5
3 £11-19--11-28 : 33 : 33 ¢ 133 T 887.4
4 :11-29--12- 8 : 33 : 33 ¢ 133 : 884.3
5 :12-9-~ 12-18 : 33 : 53 ¢ 132 : 888.9
6 $12-19--12-28 : 32.4 : 33.4 ¢ 129.6 : 8956.7
7
8
9

+12-29-- 1~ 7 : 31 : 31 : 124 : 891.4

¢t 1- 8=- 1-17 : 31 3 § + 124 : 871

¢ 1-18-- 1=-27 : 31 : 33 : 132 : 883.4
10 ¢ 1-28-- 2- 6 ¢ 32 : 32 : 128 : 888.9
11 : 2= 7-- 2-16 : 33 I 72 : 128 : 898.5
12 © ¢ 2=17-- 2-26 : 32 s 32 + 128 ::891.1
13 : 2-27-~ 3- 8 : 32 : 32  : 128 : 902.8
14 ¢ 3- Q-= 3-18 : 32 + 32 :+ 128 : 891.1
16 : 3-10-- 3-28 : 8t B2 . 128 . 889.4

16 : 3-2@-- 4- 7 : 32 . 32 : 128 : 898.7
Total : 5065.0 : ba7.9 :2111.6







TAPLE :-- 22
Cow No. 62 ‘
SUMMARY OF FZED CONSUMED ON MAINTENANCE:

Period: Date : Grain : Alfalfa : Silage :Average weight
No : 1908 ~ of cow

"1 83I--9-9 : 30 T 30 : 123  : 906

2 ¢ 9-10-- 9-12 : &0 s 30 ¢ 120 3 904.5

3 : 9-20-- 2=29 : 30 : 30 : 120 : 811.

4 : 9-30--10- 9 ¢ 30 : 30 ¢ 120 3 911

5 $10-10--10-19 : 30 : | 30 : 120 ’ 913.5

6 $10-20--10-29 ¢ 31 : 31 124 : 904

7 :10-30--11~ 8 : 30 : 30 + 120 H 808.9

8 :11- 9--11-18 : 30 s 30 ¢ 130 s 911.6

S $11-19--11-28 : &0 - 30 :+ 120 - 917.4
10 $11-29--12- 8 : 30 : 30 : 120 s 921.2
&d :12- 9--12-18 : 29.4 $ 29.4 : 117.6 : 929.2
12 :12-19--12-28 : 28 H 28 : 112 T 924.6
13 $12-29-- 1- 7 ¢ 28 $ 28 112 - 923.7
14 : 1- 8-- 1-17 ¢ 28 : 28 + 118 3 924.5
15 ¢ 1-18-- 1-387 :+ R8 : 28 : 112 : 018.3
16 v 1-28-- 2- 6 ¢ &8 : 28 : 112 3 9324
17 : 2= 7-- 2-16 : R8 2 28 ¢ 112 - 924.1

()
@

! R=17-= 2-26

: 28+ 28 s+ 120 - ¢ 924.4
Total : W B26 .4 : 526.4 ¢+ 2116.6

——— ——— e
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TABLE 23
NO . 4

SULIARY OF FEED CCNSUMED ON MAINTENANCE:

T v L ————— - U~ it s W e e T g o . T

Period: Date : Grain : Alfalfa Hay: Silage : Average
1908 : Veight
D S YOS fomn, o1 M S - S B 1 T A5 794.5
2 :10-30--11- 8 ¢ 36.1 36.1 T 144.4 819.1
3 ¢11- 9--11-18 : 30. $ 30 : 180 % 789.4
4 $11-19--11-38 30 3 30 ¢ 120 : 806 .4
5 $11-29--123- 8 30 2 30 ¢ 120 1t 783.5
6 t18- 8--12-18 31 $ 31 t 124 - 794 .2
7 $12-19--12-28 31 : 31 124 - 785.5
e 01228~ 1= 7 31 : 31 : 124 : 788.4&
e $ 1- 8-==147 ¢ 31 $ 31 : 124 77245
10 ¢t 1-18-- 1-87 33 ' 33.1 132 $ 766
% ¢t 1-28-= 3~ 6 @ 35.E8 ¢ 35.8 : 143.2 : 768.4
12 : 2- 7-- 2-16 : 40 40 : 160 : 788
13 ¢ 2=17-- 2-26 40 5 40 : 160 5 796.8
14 ¢ 3=237-~ 3-8 3 d7.5 37.3 t 1568.8 @ 8C3.4
15 ¢t & B-- 3-18 387 ¢ 397 s 180 : €1C.7

Total + b5l3.9 : 514, : 2066.4

S S A S ————— S S S I ——— —






SUMMARY OF FEED CONSUKED ON MAINTENANCE:

TABLE 24
Yo. €3

Perioad: ]fg.gg tGrain : Alfalfa Hay : Silage : Average Weight
1l t10-20~-10-29 ¢+ 32 : 32 ¢ 136 895
2 $¢10-30--11- 8+ 32 : 32 ¢ 133 .. g18.6
3 $11- 9--11-18 ¢+ 30 20 ¢ 120 a78
4 $11-19--11-28 ¢+ 30 : 3C 120 891.7
5 :11-29--12-'8:: 30 : 30 : 120 882.3
6 : 3 9--12-18 ¢+ 30 : &0 ¢ 130 888.4
7 $12~-19--12-28 ¢ 29.4: 29.4 : 117.6 200.1
& :12-29-- 1= 7't 28 : 28 r 112 883.9
9 t 1- 8- 1-17: 28 ¢ 28 : 112 878.5
10 : 1-18--1 =87 ¢+ 238 : 28 : 113 83.7
41 ¢ 1-28-- 2- 6 ¢ 28 28 : 112 885.7
12 ! @= T-- 2-16 ¢ 28 : 28 1 1318 881.8
Total : +:383.4: 353.4 :1425.6






TABLE 25
No. 27
NUTRIENTS CONSUMED DURING MAINTENANCE

PERIOD OF 160 DAYS

Feead sAmount:Dry Matter:Protein: Fiber

N. . E: Fat : Ash

Corh ¢ 300.5: 271.91 t 236.75 ¢ 5.49

Bran : 150.2: 134.90 : 21.71 : 13.90

Oilmeal: 75,1: 68.39 ¢ 25.82 : 5.9¢
Alfalfa: 527.9: 480.86 : 77.86 :166.82
Silage :2111.6: €35.0€ ¢ 42.30 :153.24

: R19.78 :15.45: 4,45
: 78.91 :10.27: 1C.10

27.38 + H.06: 4.03
¢ 183.71 :10.93: 41.55
s 371.53 :27.38: 40.66

—— - -———

Total :: © $1591.02  :194.44 :345.44
TABLE 26
.No. 62

881.31 :65.09:100.79

NUTRIENTS CONSUMED DURING MAINTENANCE PERIOD OF 1€0 DAYS

Feed tAmount:Dry Matt~r:Protein: Fiber

: N Fo BEe: Fat ¢ Ash

Corn : 500.8: 272.08 : 26.93 @ 5.490

Bran ¢ 150.4: 135.08 ¢ 21.73 : 13.91
Oilmeal: 756.2: 68.530 : 25.84 ¢+ 6.00
Alfalfa: 526.4: 480.62 : 78.14 :1.65.48
Silage :2116.6: 647.60 : 49.27 :159.25

:2190.8¢€ :15.50: 4.46
: 78.98 +10.32: 10.

[ aad

s 27.41 t 5.06: 4.,

O
[9)]

:184.21 :11.09: 41.78
+372.82 124.29: 42.00

Potal +1603.77  :201.91 :350.1%

:1883.28 166.51:102.38
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TABLE 27
No. 4

NUTRIENTS CONSUMED DURING MAINTENANCE PERIOD OF 15C DAYS

F-ed sAnmount: D. M. :Protein: Fiber: N. ¥. E. ¢ Fat : aAsh

Corn  : 293.7: 265.08 : 26.16 : 5.33: 213.83 :15.36 : 4.41
Bran : 146.8: 131.8¢

X

21.20 ¢ 13.49: 77.01 210.25 ¢ 9.91
O0ilmeal: 73.4: 66.81

25.36 + 5.87: 26.71 ¢ 4.94 : 3.92
Alfalfa: 514.

468.20

.o

75.82 :162.423: 178.87  :10.64 :40.45
Silage :2066.4: 621.28 : 42.35 :150.38: 362.54 :26.17 :38.88

Total $15563.21 :190.79 :337.48: 858.96 :67.36 :98.57

TABLE 28
Cow 63

NUTRIENTS CONSUMED DURING MAINTENANCE PERIOD OF 120 DAYS

—— — —~

Feed s Amount: De M. :Protesin: Fiber :N. F. E., ¢+ Fat : Ash -

Coxn + 202, ¢ 182.30 : 17.99 ¢+ 3.2€ :147.0€ :10:6€ ¢ 3.03
Bran ¢ 101. ¢ ©S0.72 : 14.58 ¢+ 9.28 : 52.98 : 7.05 : 6.82
Oilmeal: 50.4: 45.82 ¢ 17.34 ¢ 4.02 : 18.35 s 3.38

av]
-3
O

Alfalfas 353.4: 321.91 ¢ 52413 $111.67 :1228.98 - ¢ 7.32 :37.E1
Silage :1425.6: 427.92 : 32.4C :106.16 :246,€5 $15.87 :27.83

Total 11068.74 :154.44 :273.79 :588.02 144,28 :68.19
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Tables 29, 30, 31, and 32 showing the digestible nutrients
and energy values were prerared in precisely the same way as
tables 16 to 20 except that:different factors were used in re-
ducing the average digestion coefficients to the actual.

Following are the factors used:

Number of cow Protein Carbohydrates Ether Extract
a7 <9349 1.0671 ' «9120
623 © .9100 1.0427 9214

For Nos. 4 and 63 an average between 27 and 62 was employed.

TABLE 29
Cow No 27

Digestible nutrients and energy values on

maintenance

Feed :Protein:Carbo=~- :Ether :Total :Digestible :Energy ,
drates Extract grude lbuminoids value Therms
iber

~Coxn ¢ 17.01 : 221.67 : 13.756 ¢ 5.49 : 16.237 ¢ 288.46
Bran : 16483 : 64.87 : 6.72 : 13.90 : 13.13 s 77.15
Oilmeal: 20.55 : 30.23 ¢ 4.46 ¢ 5.99 : 30.11 :__61.77
Alfalfa: 53.88 : 206.11 : 6.25 :166.82 : 37.94 : 169.12
Silage : 21.74 : 392.00 : 19.99 :1563.24 : 14.77 : 422.70
Total
for 160:122.01 : ©14.88 ¢ 51.17 :345.44 :101.22 £1012.2C
%ggsone: .81 5.72 « 33 - «63 S 6.37
%gg 365:294.,20 :2087.07 5116.73 $- 3250.90 32525.05

days :
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TARLE 30
Cow lio 62

DIGESTIPLE NUTRIENTS AND ENERGY VALUES ON MAINTENANCE

Digestible % [ Energy
Feed Protein:Carbe- :Ether }Total tDigestible :value

hydrates Extract| crude fiber albuminoids Thernms

Corn ¢ 16.67 ¢ 216.56 ::13.93 : 5.49 s 14.93 + 283.12
Bran e 15.423 ¢ 63.44 : 6.82 : 13.91 + 12.72 + 75.84
Oilmeal: 2C.02 : 28.57 ¢+ 4.51 : 6.00 ¢ 19.5¢ T 6C.71
Alfalfa: 523.592 : 201.07 : 6.41 :165.48 : 36,62 : 163.81
Silage : 24.63 : 388.41 : 17.90 :159.25 t 17.66 : 407.78
Total .: |
for 180:129.35 : 899.05 : 49.57 :380.13 ¢ 101.59 : 991.06
days
For one: .72 ¢ 4,99 : .28 s «D6 s 5.51
day
Tor 320:229.9€ :1508.31 : &8.1R2 : :+ 180.60 1761 .88
days

TABLE . 31

Cow l0c. 4

DIGESTIBLE NUTRIENTS AND ENERGY VALUES ON MAINTENANCE

ljosm Total T
Feed Protsin:Carvo-  :Ether Crude :Digestible :Energy
hydrates Extract/Fiber albuminoids value Therns

Corn + 16,40 ¢ 213%.23 : 13.756 + b5.32: 14.7C : ”78.73
Bran + 15.24 * 62.54 : 6.73 . 13.4°: 12.60 +  T4.81
Oilpmeal: 19.85 : 29.10 : 4.38 : 5.87: 12.42 s b59.82
Aifalfa: 51.79 : 198.28 : 6.12 :16R2.42: 36.37 : 161.48
Silage : 21.47 : 278.53 : 19.1€ ':150.38: 14.6E s 388.08
Total

for 150:124.75 : &81l.78 :: B0.1l€ :337.48: ¢7.64 + 972.91
days

For one: 83« $ .88 “00 : 65 H 649
day

For 365:303.56 :2145.66 :122.06 + 237 .59 +2367.39

days






TABLE 32
Cow VNo.63

DIGESTIBLE NUTRIENTS AND ENERGY VALUES ON MAINTENANCE

Digestitle % '
Feed tProtein:Carbo- :Ether Extract{Total :Digestible :Energy

hydrates crude albuminoids value
fiver Therms

Corn - : 1ll1.28 : 146.85 : 9.45 ¢z 3.66: 10.11 + 191.76
Bran ¢ 10.48 : 43.02 : 4.63 s 9.28: 8.6€ :  51.47
Oilmeal: 13.63 ¢+ 20.04 : 3.03 s 4,02: 13.34 : 41.13
Alfalfa: 35.60:: 136.33 : 4.21 :111.87: 24.93 + 111.08
Silage : 16.43 : 259.64 : 11.71 -  :106.16: 11.73 ¢ _270.98
Total
for 120: 87.42 : 605.68 : 33.03 :233.79: 68.77 T 666.37
days
For one: 73 ¢ 5.06 8 - : «57 s 5.55
day
For 365:265.7€¢ :1841.27 :100.41 H s 2092.06 :2026.85
days

In the following tables are given the digested nutrients and
energy values available for milk production. The maintenance

requirement of No. 43 is considecred to be an average of the other

four.
TABLE 33
Cow No. 27
NUTRIENTS AVAILARLE FOR PRODUCTION OF MILK
Digested nutrients H
365 days H

"Protein:Carbo- :Ether :Digested  :tEnergy
s hydrates :Extract Albuminoids value
Therms

¥For maintenance T758.04 :4762.43 : 270.25: 564.27 15273.86
and milk
For maintenance 1204.30 :3087.07 : 116.7Z: 230.90 :2325.05

For milk-86522.9 1lbs:463.74 :2675.36 : 186.23: 333.37 12948.81

For 1 1b milk-5.5% : .0.54 : .214 .023 039 ¢ . 346
fat






Cow 62,
320 days.

For mainten-
ance and milk :
For mainten-
ance

For milk-
3188.9 1lbs.
For 1 lb.milk-:
5.3 % fat :

Cow 4,
365 days

For mainten-
ance and milk
For main-
tenance

For milk
68773.6 lbs.
For 1 lb.milk :
5.5% fat :

Cow 63,
365 days

For mainten-
ance and milk :
For main- :
tenance

For milk
6033.9 1lbs.
For 1 lb.milk-:

6.1 4 fat

Cow 43,
365 days

For mainten- :
ance and milk :
For main-
tenance
For milk-
7939.5 lbs.
For 1 l1b.Milk-:
4.9%- fat :

. 710.87

. 407.31

. 365.
. 448,

. 281.
. 478.

399.67

. 229.96 :
. 189.71 :

.053:

. 303.56 :

.080:

711.92
76 :
16
.0745

759.71
05 E
86 :
.060:

. 2465.93

. 4303.44

. 2156.78 :

: 4339.61

. 2488.34 :

. 4383.45

123,
1598.31 : 88.
867.82 : 35.

878"

. 221
3145.66 : 132.
99.

.318:

. 223.
1841.27 : 100.
121

.413:

. 231.
1974.85 » 109.
2407.80 : 121.

.303:

37
12

: 299.88 :
: 180.80 :

35 :

06

03 :

29
41

.88

14
50
64

.011:

: 287.59 :
394.68 :
044

.015:

119.28 :
.037:

532.37

. 533.71

. 209.08 :
. 333.85 :
.020:

. 573.36 :
: 219.00 :
5 354.36
.015:

.054 :

.045:

2697.71

1761.88

935.83
.393

4643.83

2367.39

2376.43
.336

4663.67

2036.85

2635.83
437

4783.03
2182.70
2599.33

. 327
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TABLE 34
YIELD OF MILK AND AVERAGE COMPOSITION

No .27

Period:Lbs. Milk: % ]E‘at:%Nitrogen:Pro*t:ein::t’u’-.uga»-r : Ash
N x 6.38

19 + 231.6 :+ 5.60 : .08 4.34 : 4.96 : .789

1l + 18l1.3 + 4,20 :+ .52 ¢ B238 s 5.00 o745
2 s 292.6 ! B420 3 B2 t 3432 T 4.70 : W744
3 : 310.4 s B.B0 ¢ B2 t 308 * 5,80 s 745
4 * 38b.H ¢ B+2D ¢ BB : S.81 s+ 5.00 * 783
5 s 314.3 s 5.30 ¢ .D6 ¢ 3.57 : DeDD * 736
o + 289.2 ¢+ 5,10 :+ ,.b8 s B3.70 t 3.76 t .73D
7 : 287.6 : 560 ¢ 59 : 3.76 s 4.40 754
8 + 283.0 + 5.40 : .58 + 3.70 :+ 4.86 : 898
9 s B873.5 s 5,10 ¢ Bl : 3.89 » 5.08 : 762
10 : RB74.9 : B.60 ¢ .62 s 3.96 : B:30 s <6891
1l s 266.7 + 5.10 : <54 +.4,08 s 4.30 <721
12 be 24005 s D.60 : «62 c 3.96 : 4098 877
13 s 243.1 :+ 5.80 :+ .64 : 4.08 s 4.83 +750
14 + 234.8 : 5.75 ¢+ .64 + 4,08 : 4.35 t 737
156 + 245.6 s B.60 ¢ . 65 s 4,21 ¢+ 5.08 ¢ <776
186 + 243.9 s BJ75 : 6D s 4,15 : 4.65 : .812
17 s 244.2 s BuT70 2 BB s 4,15 : 3.90 t +77h
18 s 238.0 : B.70 3 .87 s 4,37 ¢ B3 ‘2 W7l
3 * 242.3 + .60 : .66 + 4,21 : 4,60 s 787

23 : 236.6 : 5.56 ¢+ .58 : 4.34 t 4.50 t 758

25 :+ 218.4 e 5,00 : .66 s 4,21 s 4.50 t 754
24 < 22208 : 5070 r 065 s 4015 b 5-60 . 0853
25 s 204.0 + 5.90 ¢+ .62 :+ 3.958 + 4,70 : .841
26 s 191.1 :+ 5.70 ¢+ .64 s 4.08 : 4.50 t 767
27 s 173.8 + BaT0 3 61 s 3.89 s 4.67 s i
28 s 194.3 s B.50 ¢ .58 c 4.34 : 4.6¢ T 860
29 : 189.3 + 5.40 : .63 * 4,02 + 4.8C : 704
30 ¢+ 182.8 t 5.40 ¢+ .83 : 4.02 :+ 4.08 + ,85B
ol *+ 183.5 s+ BO0 ¢ 46D *+ 4,15 v 4.50 T .6723
33 : 182.2 s B5.30 ¢ 67 s 4,37 s 4,93 T 646
23 s 173.7 : 5470 ¢ +62 t 3.96 s 4,58 s «597
gg . 18409 bt 5.60 O : 4.37 : 4-95 : <660

: 161.6 : 5.60 3 71 s 4,53 t 3,79 * 706
36 s 163.6 + 5.80 : .70 s 4,47 s 4,33 ¥ «703
a7 + 149.4 t 8,00 ¢+ .69 g + 4.30 T 689

4,40






TAELE 35

YIELD OF MILX AND.AVERéGE COMPOSITIONL.

(By Periods.)

Period:Lbs. lilk: % Fat,:%fNitrogenﬁPro‘tein: Sicgan- Ash
nx ¢3¢
| ¢ 115.9 : 5.14 : .63 : 4,02 : 5,08 ! 763
2 ¢ 139.8 : 5.80 : .83 : 4,02 : 3.85 : .764
3 P 147.3 : 5,80 : .83 : 4,028 : 5.30 s 781
4 ¢ 156.4 : 5.00 : .63 : 3.96 : 3.42 ! 770
5 ¢ 150.2 : 5,30 : .68 : 3.986 ¢ 6.48 ! +7658
6 : 137.5 : 5.10 : 83 $ 4,08 ¢ 3.41 : 750
7 ¢ 135,28 ¢ 5,60 : .83 : 4,08 : 3.93 : .761
8 ¢ 138.4 : 5.55 ¢ .83 t 4,02 : 4.81 : 702
9 ¢ 134.9 : 5,10 ¢ 85 t 4,15 : 4.55 T .768
10 ¢ 133.2 : 5.80 : .82 : 3.96 : 5.00 ¢ 700
11 : 119.4 : 5.60 ¢ .82 : 3,968 : 4,23 ¢ .50
13 ¢ 113.0 ¢t BuEE & +B68 0 3,968 : 3.93 s +75%
14 : 104.7 T 5.45 ¢ .85 : 4,15 : 3.52 : 759
15 ¢ 104.8 : 5.85 i .68 : 4,21 : 6.18 : +700
16 : 103.8 s 5.30 ¢ .65 : 4,15 : 4.48 : 718
17 + 98.8 : B30 ¢ .63 » 4,08 & 388 : W735
18 ¢ 96.5 : 5.50 : .64 i 4,08 : 4.85 : 778
19 : 7.9 : 5.10 ¢ .68 t 4,21 ¢ 4,51 P .785
20 ¢ 90.9 : 5.40 ¢ .60 ! 3.83 : 4,30 : 720
21 ¢ 84.4 : 4,95 ¢ .58 : 3,70 : 5,00 P .B857
23 s 77.6 : 5.45 : .64 : 4,08 : 4.70 + 837
23 : 72.8 ! 5430 ¥ «Bl : 3.89 : 4.40 ¢ .800
24 : 79.3 : 5.50 ¢ .80 : 3.83 ¢ 3.50 ¢ .916
25 ¢ 73,0 t §.30 3 .88 : 3.96 ¢ 4,50 : 723
26 : 68.0 : 5,30 : .64 : 4,08 : 4.30 : 732
a7 ¢ B65.5 ¢ 5,30 ¢ .63 4,02 ¢ 4.40 ! +B655
28 : 64.6 : 5.80 3 60 $ 3.83 : 4.81 P L7113
29 ! 56.2 : 5,20 ¢ .59 : 3.76 : 4.58 . 688
30 + 49,2 s 510 = 58 t 3,70 : 4.55 «B8E
31 ¢ 45,6 ¢ 5,00 ¢ .80 : 3,83 3 4.50 .690
33 ¢ 41.0 i 5.10 ¢ 60 : 3,83 1 4,25 .689

I
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TABLE 36--
YIELD OF MILK AND AVERAGE COMPOSITION

o. 4

30 days :Lbs. i1k : % Fat : % Uitrogen : % sugar : % Ash
ending : : : : :

Nov. 34 :*1366.4 ¢ 5.18 ¢ «83 ¢ 4,97 P .843
Dec. 24 : B3l.5 : 5.87 : .84 : 3.83 P .768
Jan. 23 : 643.8 : 5.80 .62 SR : .800
Feb. 32 : 623.2 ¥ 5«96 -§ .62 : 4,00 ¢ .760
Mar., 23 : 622.4 : 5.97 : .65 P 4.20 o .791
Apr. 33 : 534.3 : 8.10 : .83 i 4,70 i 792
May 23 : 454.3 ¢ B5.73 ¢ .66 v 4,80 ¢ W.702
June 21 : _454,7 ! 5.40 : .87 : 4.10 ¢ .881
July 31 : 48§.9 : 5.17 ¢ .64 2 4.4 I
Aug. 20 ¢ 475.5 : 4.87 ¢ «85 ¢ 4.36 ¢ .684
Sep. 19 ¢ 426.1 : 5-.00 : .68 ¢ 4.16 v W732
Oct. 5 :# 161.7 : 5.20 : .70 P 4.36 R v |

*48 days
#16 days






TABLE 37

YIELD OF MILK AND AVERAGE COMPOSITION

#13 days

No. 63
30 days:Lbs. Milk : % Fat : % Nitrogen : % Sugar : % Ash
ending ¢ : : : S
Oct. 35: *500.2 : 5,90 : .89 i 470 : 778
Nov. 24: 641.4 T 5.88 % 73 : 3.83 : 780
Dec. 24: 579.0 : 6.50 : .69 T 2 J741
Jan. 23: 563.3 $ 6,40 .67 : 4.08 t 740
Feb. 22: 523.6 : 8443t 70 : 4,35 : J741
Mar. 23: 520.9 :6.35 : W70 124,60 : 771
Apr. 22: 590.0 : 8.60 : .70 : 5.05 : .795
May 23: 463.3 :6.28 : .68 : 4.50 T J744
June 21: 470.6 : 5.77  : .65 : 4.40 T W713
July 21: 419.9 : 557 : .68 : 4.10 : 707
Aug. 20: 420.1 : 5.80 : 66 : 4.53 : .684
Sep. 19: 323.0 : 5.40 : .69 : 3.66 : 703
Oot. 2: #118.6 : 5.56. ¢ .67 : 4.28 : 696
*22 days



ifwii“jis: L bs Wtk
Oct, 25 *7,20.6"
Nov: 24 7764
Dee. 2.4 6500
/ww. 23 LT4E
Feb. RR [S2.8
Mar. 2.3 698

Lpr 2 (34.9

mmj.?,,?v A
/WMZ./- $§LY -
6}J321 6)9.0
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Table 374
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.20 .
$.03
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4.20 .
4.20 .
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7

7741;03 poes
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5§
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S$6
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Y
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/Rt YRS
3. 70 .70
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4.38 720
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4,00 677
4. 7% N
9499 677
3. 89 607
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In estimating the combustion value of the milk in table
38 the followins values of the milk solids in calories per
gram are used: fat 9.23, protein, 5.86, sugar 3.95 (24).

TABLE 38
TOTAL YIELDS OF MILK AND MILK CONSTITUENTS

No. of cow: Lbs milk! Lbs. fat: Lbs. p*otein Lbs sugar: Combustion
8 : : Jalue Therms

27 :8522.9  :470.0  :339.4 :392.5 :5576.é
62 :3188.9  :169.4  :127.3 1444 :1307.4
4 677346 :372.9 $278e3 $290.2 :2823.3
63 :6033.9  :367.9  :1253.8 : 265.4 :3719.3
43 17939.5  :387.9  1382.5 2359.7 $3022.0

(24) Harmerstein's Physiological Chemistry.
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TABLE 39

COIPARISON WITH HAECKER'S STANDARD

DIGESTIBLE NUTRIENTS FOR 1 POUND OF MILK’

Actually used

Haodker's standard (7)

e s ——

Cow No. : % Fat:Protein:Clarbo- : Fat ;Erotein:Carbohydrates:Fat

. in milk hydratss :

27 : Bu5 1 054 : ,314 :.022'; .057 : .263 :.019
62 : BuB : J053 : 4372 :.0ll : LOB6 : 4256 :.019
4 : 5,6 ¢ 060 : .318 :.015 ; JHB7 3 « 263 $.019
63 : 6.1 : JO74 : 413 :.020 g .061 : .283 :.021
43 : 4.9 : J080 : 303  :.015 % .063 :  .243 :.018
Average : 5.5 ¢ .060 : .324 :.017 % 087 « 262 :.019
Average carbohydrate P 422 ¢ ; : «362 :

_—_eauivalent :

Average composition and digestibility :

and deducting .7 lb. protein,7. carbo-%

hydrates and .1 1b. fat for daily :

maintenance of each 1000 lbs. iive ;

weilcght f

27 : 1.085 : 4392 1,028 : +057 .263 :.019
62 : 1,080 : .133  :.036 E J056 : 4258 :.019
4 : :.008 @ 330  :.033 % L0657 : 263 :.019
63 : :.105 : .342  :.036 é L0681 :  .283 :.021
43 : 1,091 ¢ .296  :.028 : .058 : .243 :.018
Average : 2,003 1 279 1,032 : JOB7 :  .262 :.019
Average carbohydrate : ,444 s : : « 362

equivalent

(?7) Bul.79 Minn.
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It will be noticed from the first part of this table that
the nutrients required to produce aéqu&aeé—ﬁo—preéaee a pound
of milk is very uniform for all of the cows with the exception
of No, 63, No. 63 yielded the richest milk and her require-
ment was the highest. This would seem to indicate that rich
milk required more food for its production than we have or-
dinarily assumed. Definite conclusions can not be drawn,
however, from the results obtained with this one animal as there
may have been some abnormality or condition overlooked.

The carbohydrate equivalent mentioned in the table was
obtained by rultiplying th? fat by 2.25 and then adding the
three components together. These five cows used 16% more
nutriment than is prescribed by Haecker's standard for the
production of the same quality of milk.

In the second part of this table it will be noticed that
the protein and fat are higher and:the carbohydrates lower than
in the first part. The reason for this is that Haecker's
gtandard for maintenance calls for less protein and fat and
more ocarbohydrates than were actually supplied to these animals.
The very low requirement of No 62. is due to the fact that
Haecker's standard for maintenance prescribes considerably more

nutriment than this cow actually used.
in the Pormulation and nse o* th:% qtandard for mllb_ B

Haecxer no doubt emp’oyed for the ?ecd avevage ngureq oP gompn

whew

qsition and, digestmbxlit . he reason then for nreqenting the
gpeond -part oP thls table is to show.whether or not Faeo?er s, -

standard is applicable when the conditions under whlch it is
supposed to be used are provided. It will be noticed that the
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Armsﬁy’s method prescribes .05 1b, digestible albuminoids

and .3 therm for the production of one pound of 4% milk. (4)

Since these cows did not yield 4% milk it was necessary to estab-
lish some basis for comparison. This was done by first ascer-
taining the combustion value of average 3, 4, 5 and 6% milk and
then assuming that the mutrient requirement is8 preoportional to

the combustion value of the milk. Whether or not we are justified
in such an assumption may bé shown in some of the data which

follows. Table 40 gives the results of this computation.

ARMSBY!S STANDARD FOR PRODUCTION OF 1 LB. MILK:

% Fat in milk Combustion value Digestible Energy velue
of 1 1b. milk albuninoids Therms in feed
Therms
3.0 .28 .040 W24
4.0 35 050 | «30
5.0 .40 057 34
6.0 .45 .064 «38

U Ty

(4) Farmera' B'I.Ilo’ 346






73

TABLE 41
COMPARISON WITH ARMSBY'S STANDARD NUTRIENTS FOR 1 LB.
OF MILK:

Actually required

:;;
¢

4 - t—

Cow No. : % Pat :Digestible :Energy

Digestible :Energy value
tin milk: albuminoids value a

ilbuminoids : Therms

09 00 00 .00 00 o0 oo

i L :Therms _ L
27 : 5.5 : .039 : . 346 060 : .36
62 : 5.3 : 037 t 4293 .09  : .35
4 : 5.5 : .044 : 336 E 080 i .36
63  : 6.1 : .054 JV .085  : .38
43 : 4.9 : JO45 s .327 E 056 1 .34
Average : 5.5 : 044 ! .348 g +080 : .36
Assuming feeds to he of average com- %
position and digestibility and deduct% :
ing .5 1lb. albuminoids and 6. therms E :
for daily maintenance of each 1000 v; ;
lbs. live weight ? :
27 : 1 L0688 . .418 é 060  t .36
62 : : 072 : .344 5 059 : .36
4 : : 075 : JAB2 .060  : .36
63 : : 082 . .498 .065  : .38
43 : : JO71 : ,409 é 056  : .34
Averags : : 073 424 060 -t .36






" Pounde of fat 1 @ $.159

It will be seen in the first part of this table that the
average energy value of the nutrients required to produce one
pound of milk checks closely with the figures ccmputed as
desoribed above. This does not necessarily mean that Armsby's
standard for 4% milk is correct nor that the mutrient require-
ment for milk i1s proportional to the combustion value of the milk.

In the second part of this table it will be notioced that
more protein and energy are required than in the first. This
shows that jrmsby's allowance for the maintenance of a milking
cow when average figures of composition'and digestibility are
used is too lowe For milk these cows used 18% move nutrients
than prescribed by Armsby.

The next table was prepared for the purpose of asoertaining
whether the nutrients of the ration varied least with the pounds
of milk, the pounds of fat, or the combustion value of the milk

produced.
TABLE 42
= i3
Number of cow . : 27 62 : 4 63 43 :Aver-:Varia-

.
.

’ tage ¢ tion
Ratio between the energy -

value of the feed avallable:

8 00 00 ©0 o0 o0
o0 o0 o0 o0 o0

for milk and Pounds of milk: - s 3 :
1 3 $0.89::3,41:2.98:2.89:3.,05:2.93 : 49

181:.164:.140:.1501.159 : 29

* .
.
Ld . .

Combustion value of the
milk 1 :

00 o0 o0 00

7.21 $1.40:1.24:1.03:1.16:1.231 & 36
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No.62 was the most economical producer and Ne. 63 the most
expensive. The per cent of variation between these two is
shown in the last column and it will be noticed that the variation
is least with the fat. This would seem to indicate that in
estimating the nutrients required for milk the pounds of fat
produced should be taken as a basis rather than the pounds of
milk or the:! - combustion value of the milk solids. Definite
conclusions concerning this matter can not,however, be drawn
from this data alone. The combustion value of the milk is
greater than the energy value of the feed available for milk
whioch shows that the figures given by Armsby on the energy
values of protein,carbohydrates and fat are not high enough
for milk production. (3) This does not mean that the relative
values assigned to protein, carbohydrates and fat are incorrect
nor that the methods for calculating the relative values of
the different feeds is inaccurate.

(3) Bul., 71 Pa.
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The data obtained from cows 208, 400, 304, and 303 is
presented separately and in an abbreviated form, since the investi-
gation is as yet incomplete and the results are therefore
tentative in nature.

Tables 43, 44, 45 and 46 contain summaries of feed con-
sumed and the average weights of the cows.

TABLE 43
Cow No. 206 (Holstein)
SUMMARY OF FEED CONSUMED
(Weights in pounds)

Period: Date :Grain: Hay. :Silage ¢ Average weights
No. ¢ 1910 - : H of cow
1 $ 1l1=27-=12~- 1 : B9 ! 59 : 233 . 1292
2 ¢ 13- 2-=12-11 : 116 ¢ 116 : 464 ¢ 1296
3 ¢ 12=12-=12-21 : 120 ¢ 116 ¢ 461 g 1286
4 : 12-22-~12-31 : 120 : 120 : 3924 $ 1286
b ¢ l= le= 110 : 120 : 1l16.5: 386 - 1284
6 ¢ lall-= 1=20 : 100 ¢ 94.5: 312.5 : 1236
7 $ le2le- 1=30.: 110 ¢ 110 : 400 - 1291
8 ! leB3le= 2~ 9 : 110 : 110 : 400 s 1330
9 ! B=lO== 2-19 ¢ 110 : 110 = 400 s 1328
10 : 2-80-= 3= 1 : 110 ¢ 110 ¢ 40C - 1311
11 ! 3= Qee 3-11 : 110 : 110 : 400 b 1340
12 ¢ 3=12-- 3321 : 110 : 110 : 400 3 1353
13 ! B=f3~-~ 3-31 : 101 : 101 : 400 s 1349
14 ¢ 4= lee 410 : 100 : 100 : 400 : 1340
15 : 42]1l-= 4-20 ¢ 92 : 100 : 400 . 1364
16 t 4-21-— 4=30 ¢ 90 : 90 : 400 . 1367

——— — i,

3
o
ct
o
(]

¢ 155 days :1678 :1673 :6350.8 : 1318

e
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TABLE 44
Cow No. 400 (Shorthorn)
SUMMARY OF FEED CONSUMED
(Weighte in pounds)

Period: Date 1910 :Grain: Hay : Silage :Average weight of
No : . ) . . cow
T T 13271231 : 55 : 36 : 140 : 11
2 ! le le= 110 2 70 : 70 ¢ 338 ¢ 111l
3 ¢ l=lle= 1=30 2 79 : 79 ¢ 350 ¢ 1120
4 ! l=Ble— 1=30 ¢ 80 : 80 ¢ 350 : 1144
5 ¢ 1=3l— 2- 9 : 80 : 80 ¢ 350 ¢ 1150
6 ! 2=10-- 2-19 ¢ 80 : 80 ¢ 3560 ¢ 1161
7 ¢ 2-20-- 3-1:80 :80 : 350 : 1162
8 ! 5= 8= 3=11 : 71 : 71 ¢ 350 ¢ 1173
9 ¢ 3=lB3-=- 3=21 : 70 : 70 ¢ 360 ¢ 1170
10 ¢ 3=22-- 3=31 : 61 : 61 : 350 ¢ 1168
11 ¢ 4- 1-- 4.10 : 60 : 60 ¢ 350 ¢ 1174
12 ¢ 4=ll-—- 4220 : 44 : 60 ¢ 3580 : 1180
13 ¢ 4-2l-- 4-30 : 50 : B0 ¢ 300 ¢ 1154

Total ¢ 125 days :860 :876 4269 ¢ 11563
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TABIE 45

Cow No. 304 l(Ayrshire)

SUMMARY OF FEED CONSUMED

(Weights in pounds)

Date 1911

Period: ¢ Grain : Hay s Silage : Average weight
No - . : 3 s of cow
1 ¢ l-lle= 1-20 : 99 § 85.5 ; 304 §: 976

2 ¢ l=2lee 1-30 ¢ 1056 : 97 ¢ 305 H 973

3 ¢ le3le— 2- 9 ¢ 120 : 90 T 294 - 295

4 ¢ 2-10-- 2-19 ¢ 100 : 85 : 300 : 972 .

5 ! 2=20~= 3=l. @ 97.5: 90 ¢ K65 : 973

6 ! O Bm— 3=1l @ 82 : 90 s 257 : 959

7 ¢ 3=l1R-- 3=21 ¢ 100 : 90 ¢ 300 : 965

8 ¢ 3=22-= 3=31 : 100 : 90 ¢ 300 : 962

9 : 4-1—-4-10: 76 : 75.5: 269 : 963
10 ! 4=lle 4-20 : 69 ¢ 69 : 283 : 953
p i d ¢ 4-2le- 430 : 70 ¢ 70 ¢ 300 - 967
Total : 110 days ¢ 1018.5: 942 s 3167 g 969







TABLE 46

Cow No. 303 (Ayrshire)
SUMMARY OF FEED CONSUMED

(Weights in pounds)

Period: Date 1911 : Grain : Hay ¢ Silage ¢ Average weight
No. : : : : : of cow
1 i 1-85— 1-30 : 67 : 67 : 240 : 990
P ! l-3l-= 2= 9 : 96 : 96 : 300 ¢ 1010
3 ¢ 8=1l0-- 2=19 : 100 ¢ 93.5 : 280. : 1004
4 ! 2=20-- 31 : 91 {i 89 : 295 ¢ 1003
5] ¢ 3= 2-— 3=11 : 090 ¢ 90 : 300 ¢ 1028
6 ¢ 3=1l8-- 3=21 : 90 : 90 ¢ 300 : 1024
7 ! 3=22-— 3=31 : 8l : 8l ¢ 300 : 1039
8 ! 4- l-- 410 : 70 ¢ 70 ¢ 300 ¢ 1029
9 ¢t 4-ll-- 4-20: 54 ¢ 70 : 340 s 1047
10 ¢ 4-2l-- 4=30 : 60 : 60 s 300 : 1039
Total ¢ 98 days s 798 ¢ 806.5 ¢ 2955 : 1021

It will be noticed that Nos. 206, 400, and 303 show gains
in weight while 304 has about the same weight at the end as at the
beginning. The indications are that the cows have been amply
nourished and that on the whole they have been overfed rather
tﬂan underfed. These weights will be reduced before the investi-
gation ends.

The next three tables show thé vields of milk and fat for
these four animals. Complete analyses of the milk have not

yet been made so the combustion value of the milk as given in






table 40 is estimated from the average of milks containing the
same pércentéges of fat.
TABLE 47.
YIELDS OF MILK AND FAT
No. 308 l[ No. 400

Period: Lbs. : % : Lbs. :: Lbs. : % : Lbs. fat.
No. ¢ milk : fat : fat :: milk : fat ¢

° o .
LI .

317.4 : 3.4: 7.398:: 105.7 : 4.4 4.651

1.
2. 402.6 : 3.8: 15.299:: 207.7 : 4.4 :  9.139
3. : 437.3 : 3.7: 15.810:: 213.0 : 4.3 :  9.159
4. 432.8 : 3.5: 15.148:: 238.4 : 3.9 :  8.908
5. 409.2 ¢+ 3.4: 13.913:: 228.8 : 4.0 : 9.152
6. 373.6 : 3.4: 12.668:: 227.6 : 4.0 :  9.104
7. 445.4 : 3.4: 15.144:: 224.6 : 4.1 :  9.209
8. : 403.3 : 3.5: 14.115:: 235.5 : 3.9 :  B8.794
9. 437.5 : 3.6: 15.390:: 230.1 : 3.9 : 8.584
10. : 403.1 : 3.6: 14.513:: 207.3 : 4.1 :  8.499
11 : 413.8 : 3.7: 15.274:: 199.5 : 4.1 :  8.180
12 410.0 : 3.6: 14.760:: 199.2 : 3.9 :  7.769
13 : 360.0 : 3.8: 13.680:: 193.9 : 3.9 : 7.533
14 : 377.4 : 3.8: 14.341::
15 : 373.1 : 3.7: 13.768::

16 : 349.0 : 3.7: 13.913::

Total : 6333.5 : 3.6: 324.13 :: 3680.3 : 4.1 : 108.67
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TABIE 48

YIELDS OF MILK AND FAT

No. 304 303

Period: Lbs. : % : Lbs. Lbs. 1% Fat : Lbs. fat
. milk : Fat Fat 3 rnilk ) .

1t 366.8 : 4.3 : 15.772? 338.1 @ 4.1 :  9.762
2 i 389.2 : 4.0 : 15.568: 307.5  : 4.1 : 12.607
3 i 397.6 : 4.1 : 16.308: 312.9  : 5.9 : 12.203
4 :388.2 1 5.9 : 15.140: 293.4  : 4.1 : 12,029
B ¢ 544.9 : 4.0 : 15.796: 207.2 3 4.0 : 11.888
6 : 326.5 : 3.8 : 12.407: 207.2  : 3.9 : 11.591
7t 536.9 : 5.8 : 12.803: 284.3 ¢ 4.0 : 11.373
8t 3221 t 5.8 : 12,2403 2708  : 4.1 : 11.103
9t 260.5 : 4.1 : 10.573: 3643  : 440 : 10.572

10t 276.8 : 3.6 1 9.965: 3543 . : 4.1 : 10.422

11 @ 264.3 : 3.9 @ 10.508% : :

Total $3673.6 : 3.9 :144.97 :2819.9 3 4.0

$2 113.56
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TABLE 49
TOTAL YIELDS OF MILK AND FAT AND THE ESTIMATED
COMBUSTION VALUE OF THE MILK |

Number of :Pounds of tPounds of :Corbustion value
oow milk fat of milk

206 : ! 6222.5 : 224413 : 2003.64

400 : 2680.3 : 108,67 $ 951,561

304 : 3673.6 : 144,97 : 1260.04

303 : 2819.9 : 113.55 :

986.96

In preparing the next four tables the average figures for
digestible nutrients and energy values are used since complete
analyses of the feed are not available. ' The maintenance re-

quirements are calculated according to Haecker and Armsby.
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TABLE 50
Cow No. 2086
DIGESTIBLE NUTRIENTS AND ENERGY VALUES OF FEED
CONSUMED
} Digestible 5

Feed  :Amount :Protein :Carbo~  :Ether Ext..Digestible :Energy

: : ‘hydrates : ‘albuminoids:values

Therms

Corm ¢ 958.9 : 68.47 : 634.083 : 47.66 : 65.11 : 851.89
Bran : 479.4 : 57.58 : 197.66 : 13.76 : 48.96  : 231.21
Oilmeal: 239.7 : 73.32 : 93.81 : 6.95 : 70.14  : 178,98
Alfalfa:1673.0 :177.00 : 624.53 : 23.09 : 115.94 : 575.68
Silage :6360.4 : 75.63 : 910,07 : 55,00 : 5800 :1055,08
Total for main-. .
tenance s milk :453.00 :2459.09 : 146.46 : 355.14 :2872.84
Total for main-: - |
tenance :142.79 :1427.86 1 20.40 : 93.00 21116.00
Total for
milk 6223.6 1bs'509 31 :1081.25 : 126,06 262.14 :1756.84
For 1 1lb. : |
milk ¢ 3.6 ¢ .050 : .166 ¢ .020 : 042 : .382







C
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TABIE 51
ow No. 400

DIGESTIBLE NUTRIENTS AND ENERGY VALUES OF

CON

SUMED

FEED

DIge

oo 00 oo

stible

0 00 00

Feed sAmount :Protein:Carbo- .

tEther Ext.

:Digestible :Enexgy

hydrates albuminoids value

s s : : :Therms
Com . 49104 e 35009 . 584091 . 24.42 . 55057 s 456056
Bran ¢ 245.7 : 20.51 : 101.30 : 7.05 : 25.09  : 118,50
Oilmeal: 122.9 : 37.60 ¢ 47.59 : 3.56 T 35.96 s 91.77
Alfalfa: 876.0 : 93.68 : 337,01 : 123.09 3 60.71 : 301.43
Silage :4269.0 : 5l.65 : 631.57 3 37.57 e 37.57 : 706.95
Total for main-:
tenanceedd milk :346.53 :1422.38 : 84.69 : 192.70 :1655.21
Total for X
maintenance :100.89 :1008.87 ¢ 1l4.41 T 68.75 : 825.00
Total for |
milk 3680.3 lbe:145.64 : 413.51 : 70.28 s 123,95 : 830.21
For 1’1b. '
milk 4.1% fat :.054 : 154 : .026 : .046 : .30
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TABLE 53
Cow No. 304.
DIGESTIBLE NUTRIENTS AND ENERGY VALUES OF FEED CONSUMED

-

:+ Digestible. 3
Feed :Amount : Protein:Carbo- :Ether Ext.:Digestible :Energy
hydrates albuminoids value

L ’ :Therms
Corn : 582.0 : 41.55 : 384.82 :28.93 ¢ 39.83 : 517.05
Bran :t 2391.0 : 34.95 :.119.98 : 8.35 ¢ 39.71 : 140.35
Oilmeal : 145.5 : 44.51 : b56.34 : 4.23 . 42.57 : 108.64
Alfalfa : 943 : 99.66 : 351.65 :13.00 : 65.28 : 324.14
Silage :3167 : 38.32 :’461.18 :37.87 : 37.87 . 524.486
Total for mainten-
ance and milk :258.99 :1373.91 :83.37 : 304.95 :1614.64
Total for main- | ‘
tenance P 74.81 : 746.13 :10.66 ¢ 53.90 : 646.80
Total for milk
3673.6 1lbs. :184.38 : 637.78 :71.71 : 151.05 : 967.84

For 1 1b. milk
3.9 % fat :  .050 : .171: .030 : .041 .263
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TABLE 53
DIGESTIBLE NUTRIENTS AND ENERGY VALUES OF FEED
Cow No. 303

CONSUMED

Digestivie.

oo oo
jee o0

Feed  :Amount :Protein:Carbo-  :Ether Ext. :Digestible :Energy
: : thydrates : talbunminoidsivalue
Therms
Corn : 45646 : 32.60 : 301.90 : 23.69 ¢ 31.00 ¢ 405.64
Bran : 23863 ¢ 27.42 ¢ 94,13 : 6.55 ¢ 23.31 : 110.11
Oilmeal: 114.1 : 34,90 : 44.18 : 3.3l t 33439 ¢ 85.20
Alfalfa: 806.5 ¢ 85,33 ¢ 301.07 : 1l1l.1l3 ¢ b55.89 : ”A77.52
Silage :23955.0 ¢ 35.76 : 430.25 : 26.00 26400 : 489.35
Total for main- ,
tenanoea&Xmilk $316.01 :1171.53 : 69.68 ¢ 169.59 21367.82
Total for |
maintenance : 70.04 : 700,41 : 10.01 ¢ 49.49 : 553.88
Total for
milk 2819.9 1bs:l4b5.,97 ¢ 471,12 : B59.57 ¢ 120.10 ! 81l3.94
For 1 1b.
milk 4.0 % fat : 052 : 167 : 021 s 4043 T .289
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TABIE 54

c
COMPARISON WITH HAEKER'S STANDARD

Digestible nutrients for 1 1lb. of milk

@ER'S STANDARD

4

NO. of cow:% Fat:Protein:Carbo- :Fat ;Protein:Carbo- ¢ Fat
in milk hydrates : hvdrates

206 3.6 3 060 : .166 :.080: .044 : .200  : .O15

400 4.1 : JOB4 : J1B4  :.026: 047 : 4317  : .016

304 $3.9 : JOBO : L1171 :.020; 046 : .210 : 016

303 4.0 : 062 : .167 :.021: .O7 : .210 : .016
J.7 o032 : T :.0zz;.046 T 207 : .0/é

Average ocarbohydrate -

equivalent : «265 - ¢ <291 :

These cows used more

rrotein and fat and less carbohydrates

than “¢¥ prescribed in Haecker's standard.

The standard calls

for about 10% more nutriment than these cows received, and it

should be remembered that they were overfed rather than under-

fed. This data taken in connection with that in table 39

admits in the writer's opinion of only one conclusion——-

Haeoker's standard does not call for as rmuch difference betwsen

the nutrients required for milk of medium and high qualities as

was fo#ed in this investigation.
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TABLE 55
COMPARISON WITH ARMSBY'S STANDARD

Nutrients for 1 lb. milk
Armsby's Standard

No. of cow: #Fat :Digestible :Energy{Digestible :Energy value
'in milk talbuminoids:value Jalbuminoids : Therms

— Therms LR _

206 P 3.8 i L0423 .282 : .046 . .28

400 t 4.1 @ .048 2,310 : .OB51 s .30

304 : 2.9  : .041 2,283 : J049 : .29

303 2 4,0 T L043 t.289 : L0850 - « 30

Average : 3.9 T 043 $.286 : .049 : «29

It will be observed that the energy value of the feed
used by these cows corresponds almost exactly with Armsby's
standard. Taken in connection with the latter part of table
41, it is evident that rich milk requires more nutriment for
its prgduction than the combustion value of the milk would in-
dicate.

Pounds of milk, 1 : 3.54:3,23:5,80:3.46:3.51 ¢ 2.36 & 49

TABLE 56
_ 9Varia-
Number of cow : 206: 400: 304: 303:Aver-tAverage:tion be-
s - - : :age of b :tween the
Ratio between the energy : : : : : Jerseys: two
value of the feed avail- @ 5 : $ g under iaverages
able for milk and ’ s s + oomparable conditions:

,1282,1%1:.,150:,1402.137 : .129 ¢ 6

(1]

Pounds of fat, 1
Combustion value
of the milk, 1

£1,14:1,156:1.%0:1.21:1.20 ¢ 1.00 : 20







This table shows that the four cows yielding milk testing
an average of 5.9% are more econonical producers of milk,
butterfat and milk solids than are the Jerseys, the milk of
which tests 5.5% on the average. The data conoerning the
econony of production of fat runs contrary to the general
opinion# of dairymen. Jerseys have been found to be more
economical producers of fat than are the cows of the other
breeds. This has been commonly explained on the basis of
the composition of the milk, Jersey milk contains more fat
in proportion to the other milk constituents. It is barely
possible that we shall be compelled to seek some other ex-
planation. It seems to the writer that this matter oould be
explained upon other grounds. Jersey cows will produce more
butterfaf in proportion to their size than will the cows of
the larger breeds. The food of maintenance, therefore, per unit
of butterfat produced is less than with the other breeds, whioch
would make the production more economical.

The last column shews unmistakably that the nutrients
required per lb. of milk varies to such an extent that the
amount of milk produced is in itself an unsafe guide to follow
in practical feeding operations. The quality of the milk rmust
be taken into acoount when it varies to any considerable extent.
Feeding in accordance with the production of butterfat is the

most acourate method.
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‘ 3one%na;ggs-— The data presented will admit of the

following conclusions:

.Milking cows when fed just short of the 1limit of their
appetites will digest a smaller percentage of their food

than when they are dry and receiving a maintenance ration.

The amounts of digestible food components required fof
the production of rich millk as suggested by Haecker were

less than these Jersey éows used; for the production of
medium quality milk the results check very well.

‘ Armshby's allowance for the production of a pound of

four per cent milk corresponds closely with what was found

in this investigation when average figures of composition

and of digestion coefficients were employed in making the
computations. With actual coefficients his standard would call
for more than was used.

The food requirements do not vary in the same proportion
as the combustion value of the product. 3Butterfat requires
nore food for its production than its combustion value
would indicate to be necessary.

Feeding operations based upon the amounts of fat pro-
duced more nearly meet the actual requirements thah do those

based upon the amounts of milk or milk solids produced.
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