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INTRODUCTORY. 

The quest ion o~ t~le fatness o~ the cow and 

plane o~ nutrition as e~fecting the per cent of fat in 

milk has been lmder in~."ositGation at the MissQuri Agri-

cultural Experiment stat ion for a period of three ~Tears. 

An interest in the question arose from observations made 

on the fat content of mill": at different stages in the 

t~sts that were beine o~tainea in seven day records with 

'2:he writer }:as been connectect with this work 

durine the past two yenro. Considerable data has been 

obtained and Bulletin 100 0:: the Hissouri 3~eTii~ent 

station ha3 recently heen publi~ ' ed ~ivine a portion of 

this data. The scope o£~ the \'7ork r;rows and !lew problens 

are confronted as the investigntion proceeds. 

Many of th'3oe phases Bre onl~T dealt with brief-

ly in this paper. It is expectec1 thnt the investiCt~ t::i..on 

will ~e continued alone t~is line and the data published 

in full Inter by the E~rerirnent Station. 
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THE PER CENT OF ],AT TIT MILK AS INFLUENCED BY THE 

rATNESS OF THE COW AlTD THE PLJL~ OF NUTRI~ION. 

It is generally understood that the!e is an 

increasing amount of milk solids, particularly fat and 

oasein, with advanoing lactation. The bread, the individ­

ual, the character o~ the food to some extent, the age of 

the cow, and the seasonal oonditione are also regarded as 

factors which can be relied upon to influence the per cent 

of fat in milk. In addition there is another factor which, 

ae the following data will indicate, has a decided influence 

upon the per oent of fat in cows milk. This factor is the 

oondition of the animal at the time of pvrturition 8S re­

gards the smount of adipose tissue on the body. A few 

of the possibilities and limitations will also be discussed. 

In obtaining data in the investigations oarried 

on by the 111ssour1 Exportment Station in co-operation with 

the Dairy Division of the U. S. Department o~ Agriculture 

conoerning the effect of the period of lactation upon the 

per oent of fat in cows milk, it was found that a hitherto 

unnoticed factor seemed to have a considerable influence. 

At first the factor was siuply regarded as a detriment in 

procuring accurate and re11aole experimental data. This 

factor has a very great importance from the standpoint of 

the investigator where the oomposit1on of milk or of fat 
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is conoerned. 

Although o~e phase of the subject has a 

very im~ortant praotioal a~p11oation it will be at­

tempted,in the main, to throw light upon the question 

as one of intArest to the soientist. Professor 

Eokles points out the fallaoy of the so called "forced 

seven d~T tests" which a~e very much in vO~le at the 

present time with the Eo2.otein breeder. ~able I 

shows oonclusively that there is some factor controlling 

the per cent of 'fat in s~oh a way that it is not always 

lowest during the first pert of the lactation period 

as has been generally taught. It should be lmder­

stood that "test", as referred to in this pap9r, is 

the per cent of butterfat in milk as determined by 

the 3abcoclt method. 
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TABLE I. 

Official Seven and Thirty Da~ Tests 

of Holstein Cows. 

Av. o~ Fat: 
Name of Cow .. : 

'7 da~TB 

Pontiac Clothilde DeKol 2d 4.60 

Piertertje Maid Ormsby 5.31 

Grace Fayne 2d's Homestead 5.42 

DeKol Queen La Polka 2d 3.36 

Colantha 4th's Johanna 4.32 

Jessie Folies Bessie Homestead 4.89 

Blanche Lyons Netherland 3.68 

Aaegie Cornucopia Pauline 4.1'1 

Blanche Lyons DeKol 4.38 

Inka Prince ss Mutual DeKol . 3.'74 . 
Sadie Vale P1etertje 3.80 

Butt t~rcup' s Clothilde P1etertje 4.5'7 · · 
Johanna Colantha 2d 5.02 • · 
Margie ~Tewman 3.02 · · 
Dichter Calamity 4.11 · · 
Nancy Pledge Princess 3.62 · · 

Av. % Fat 

30 days 

4.10 

4.54 

4.59 

3.44 

3.86 

3.94 

3.64 

4.1'7 

3.96 

3.2'7 

3.'70 

4.23 

4.31 

2.95 

4.00 

3.48 
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Table I is a list of sixteen among the 

twenty-five leading Holstein cows in both the seven and 

thirty day division, as reported by the Holstein-Friesian 
1 Assooiation of Amerioa. These tests were made when 

the cows were fresh, the Assooiation permitting the 

test to begin on the seventh morning following oalf 

birth. It is seen that 14 of the 16 OOWS have a higher 

test for seven days than for thirty. The seven day 

-test is included in the thirty day test whioh causes the 

thirty day to approaoh the seven d~ and also brings 

the thirty day test well above the average for the year. 

One cow shows a lower seven day test than thirty and 

another is the same, '7hile two others are pract ically 

the same. It is probable that these four cows ~ere not 

especially fatted for this test, or that the test did not 

begin for several days after parturition. In either 

oase the tendenoy would be for them to approaoh the nor­

mal in aocordanoe with results obtained in this investi-

gat ion. It is notable that only three of the twenty-

five leadine cows in the seven and thirty day divisions 

appear in the leadincr twenty-five of the yearly reoords. 

However, Table II shows olearly that the seven and thirty 

day tests are above the average for a years period. 

-1. Outlines of the Adv. Registr,y System of the H.-F. 
Assooiation, Seventh Edition, Deoember 1911. 
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TABLE !I. 

Comparison of Tests of Leading Cows in 

Seven Day, Thirty Day, and YearlY 

Records. 

Above : Between · Between · · · Reoords 5 ~~ Fat · 4 5 d. :3 4 ~h · - :' - · • • · Per · • Per · Per: · · - · IT 0 1 : : Cent: 110. :Cent · lIo. :Cent: · . . • · · the 26 · · · among • · • - • · · · · · 

Below · · 
:3 ~~ · · · Per · · -No. : Cent: 

. 
· · leading - '7 day: :3 - 18.": "7 · 43.'7: 6 : 3'7 .5: Ilone : 

reoords · · · - · · - · · • · • · · · · Same oows 30 · - · · - -· · · · · day records : 1Tone: "7 43.'7: 8 :-50.0: 

· · · - • · · • 25 leading oows - • · · · · · · in semi-offioia1:None: :3 12.0: 20 . : 80.0: 
learly records • · · - · . & 

1. Seventh Edition o~ the Advanced Registry System 
of the Holstein-Friesian Assoo., Dec. 25, 1911. 

-• · · 
I 

1 : 6.3 

· · · , 
2 8.0 
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. fhe data presented in Table II shows that 62.4 % 
o£" the cows making these records tested above 4 ~ fat, 

and 3'7.5 % below this i'icure for the seven days covered 

by the test. An e~1~ntion oi' the records for the 

thirt~r clay p~riod shofTS 43. '7 % of the cows a1?o~re, and 

56.3 % below 4 %. ~he records covering an entire year 

show only 12 ',~ a"lJove and 88 % below 4 ·/~ fat. These 

figures indicate olearl~ that the true ayerage test of 

cows of this breed is not prop'3rly represented by a 

short period test. 

soant. 

The literature upon this subject is indeed 
1 

smith states the rlilk is as rich t~e ~irst part ,-
of the laotation period as it will be later, except 

2 
during the last i'ew we~ks of milk flow. Collier re-

ports that the fat content of milk exceeds the crude 

fat of the food c~uring the earlier months but this is 

not long. The question was first brought before the 

dair,rmen in an article b~ Prof. C. E. Eckles which ap-
3 

pesred in Hoard's Dair~~~~. Since that time there 

have appeared a few scattering articles in dairy journals 

both ~or and against the praotioe. Those defending 

the forced tests simp~ oontend that the practice is 

legitimate and do not attempt to deny thnt the tests are 

made under unusual oonditions. It will be shown by 

1. Smith (Proc. Soc. Prom. Agri. Sci., 1898 pp 152 - 155) 
2. Collier (New York E~p. sta. Rpt. 1891, pp 124 - 129) 
3. Eoard'e Dair.yman - Vol. XLI, No. 12, p 420. 
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data taken at this Station, beyond all doubt, that these 

tests can be influenced in early lactation. 

~he data whioh is ~resented in this paper is 

taken from members of three dairy breeds viz; Jerseys, 

Holsteins and Ayrshires. For oonvenienoe in the dis­

oussion they will be designated by nltmber. It should 

be borne in mind that the Jerseys are numbered lmder 

100, Holsteins between 200 and 300, and the Ayrshires 

between 300 and 400. 

Only in a few oases have OOWS been espeoially 

prepared for colleotion of this da,ta. Fortunately tl:ere 

has been an investigation under way at this Station 

which necessitated having some oows fat and others mod­

eratel~r thin at oalvinc ti~e. These cows furnished a 

desirable opportunity for securing muoh data since this 

experiment did not interfere ~ith the orieinal one. 

The evidence easily warrants the conclusion 

that when cows are fat o~ moderately fleshy the tests 

tend to be ahove the normal for that animal and the breed. 

In a nlunber of instanoes these results ha~."e been very 

marked. Ordinarily the tests reach the hiehest point 

five or six days after p~rturition and then commences a 

gradual decline. The normal is usually reached from 

twenty to thirty days after oalf birth. V9~r interest­

ing and conolusive data is presented b~T Prof. C. E. Eokles· 
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of the l'lissouri AGricultu~al EX.Deriment + +. 1 
S " a~lon. 

He shows that wheY}. cows are :-at at calf birth an 

increasecl p'3rcentage of :-nt vrill be obtained in 

the mill~ -Por ~rOM =ifteen to thirty ca~Ts or even 

longer lL~der certain cond:' tions. It is sl'-own that 

tLis condition bocomes nore apparent uhen nccom~anied 

b~T underfeeding ancl GUc;gests this as being necess8~T 

in obtaining high 'tests. Some of the tables in 

this :paper contain data nhich was madA use of b~r 

Prof. ~<~c]rles. 

1. 3u1. No. 100, College of Agricultu~e, Aericultural 
3xperiment Station, Uni versi t~_r of t·lissonri. 





TA:9LE III 

Showing t ,he High Fat Content During 

The First ~wenty :Days. Also by llonths. 
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~he first part of Table III presents the 

daily butter fat tests of cows that were fat at t~e 

time of parturition. In all cases cited in the tahle 

the percentage of fat is highest between the third and 

tenth day. Usually about the seventh or eie;hth there 

is cOEllIlenced a gradual ctecline. At the end of twenty 

days the test of some of the individuals has reached 

the average for the ~Tear while others continue high ~or 

a somewhat longer p ~riod. No. 220 is a Eo~. stein 

heifer calving in an e~ce~sively fat condition as may 

be seen by the accomponyi~g photograph. The fat per-

cent aces are far above the average for the breed as 

well as for this indi'f."idnal. No. 220 was admitted to 

the A4vanced Regist~T Official with an a~orage soven day 
. .-'f 

test of 5.2 > made at t1:e time she was fat. 

In the louer part of the table is found. the 

tests of these same cows b~T months in the same lactation 

period beginning with tho third month. This shows the 

nonnal fat test for tllese cows and it should be noted 

that the y'3arly averages in every case eive conclusive 

evidence that the early tests were above the normal. 

No. 207 tested nearly ilwtce as high at fir3t as at any 

month following. No. 225, whose test did not run as 

high as the others, was only 20 months old at parturition. 

Besides she calved prematurely and consequently was not 













eo excessively fat as the others. 

In the whol~ group Cow 223 alone does not give 

results whioh are in strict accordanoe with the others. 

Upon olose study, however, it is found that her test 

has that tendency to run somewhat higher than the years 

average. A pla.usible aX"".21anation occurs when the ,Con-

ditions are considered. The oow oalved July 24, 1911. 

This su.mmer was unusuall:" hot and dry and at this particu-

1ar :p8riod, extending for two or more weeks, the heat 

was intense and the atmosphere depressing. Prof. 

Eokles1 has shown that the fat test is higher during the 

winter months and lower durine the SQ~er months reBard-

less of other faotors. In this climate the test is 

alwal's lowest for July and August. This would dOllbt-

less account in full for t~e low tests obtained. 

A study of the Length of Time the Test 

Ma~ be Influenced. 

The data presented is constant and uniform 

and 'the oonolusion must be 'drawn that · at least under 

oertain conditions the fat content of milk is abnormal-

1. l.l11ohwirtsohaft1iohes Zentra1b1att, 11 (1909) p. 488. 
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~T high during the first part of lactation. It is 

indeed interesting to know what condit:tons bring 

about these results and what factors a!"e conducive to 

bringing about the results more commonly observed. It 

is of undeniable concern, both to the practical and 

scientific worker, to know how long these tests might 

be expected to rlJl'Ilsin above normal. Although it seems 

that the~T generally reach normal after tt'TfUlty-fi ve to 

thirty clays, ~ret it is }mown that certain conditions 

will cause a prolongation o~ the high fat content. When 

anima.ls tl:at are fat at calving time are fed rather 

liberally throughout the milki!lg period, the fatness 

is removed slowly from the body and the test is in­

fluenced for from four to six months after parturition. 

If this be true, ane. the following data is somewhat 

19ading, then the fat l)rodnction of a cow might be in­

creased to the maximtun ::or the ~Taar by getting high 

tests the first few months ,"[hen the milk flow is 

also highest. 
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TABLE IV. 

Showing the Influence of the Condition ' 

-of the Oow Upon the Per Cent of Fat. 

Fat Percentage by Months. 

: Caws Moderately Thin 
Cows Jat at Calving at Calving. 

: 5 : 4 2: Av. of: Av. of: 6 4 2 
Month:Jer,s: Eol'a:Ayr'a :All 11:All 12:Jer's :Hol'a :Ayr's · . ... 

1 : 5.4 4.0 

2 5.1 3.'7 

4.8 3.5 4.2 

4.1 

4.5 

5.1 

2.9 

2.9 

3.1 

3.1 

3.3 :: 

3.9 4.4 : 3.6 
· · 3 5.0 

4 : 5.2 

3.5 

3.3 

3.9 : 4.2 4.0 

3.8 4.3 : 4.2 
· , . 

5 5.3 3.4 

6 5.2 3.4 

'7 5.5 3.5 

8 5.5 3.6 

3.'1 : 4.3 4.1 

3.8 

3.9 

4.1 

9 : 5.8 : 3.8 : 4.5 

10 6.1 3.9 

11 : 6.1 3.8 

12 6.1: 4.1 
Av. 
for 5.5: 3.6 
Year 

Note: .. 

4.7 

5.0 

5.2 

Jar's 
Eol's 
A:yr's 

= Jersey 
• Holstein 
= Ayrshire 

· · 4.3 : 4.4 

4.5 4.5 

4.5 4.6 

4.8 : 4.8 

5.1 

5.2 

5.4 

· • 

· · 
• · 
· · 

4.'7 

4.8 

5.0 

4.64 4.4 

5.1 : 2.9 

5.5 

5.,6 

5.9 

6.1 

5.6 

6.1 

5.3 

3.0 

3.2 

3.1 

3.2 

3.1 

3.'7 

3.6 

3.2 

3.4 

3.8 

3.8 

3.'1 

3.8 

3.'7 

4.0 

4.5 

4.'7 

4.9 

5.4 

4.2 

. . 
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Table IV gives data on two groups of cows. 

One group was fat at parturition 8,nd consists of five 

Jerseys, four RoJ_steins, and two Ayrshires. It will 

be noted that with each breed the test is nearly as 

high the first month as at the last. There is'a grad­

ual deoline to the fourth month, and praotically no 

further variation until the eighth month when the fat 

peroentages befin inoreasing. 

The other group consists of oows that were 

moderately thin in flesh. B~T thin it does not imply 

that they were ilJ,.nour1shed by any means but they car­

ried no excess of fatt~T tissne. In this group there 

are six Jerseys, four Holsteins, and two ~Trshires. 

This shows a t~Tpical increase in fat percentages with 

advancing laotation. 

B:" studying the data given in the column 

showing the average for all the cows in each group 

it is seen that the moderately thin animals are low at 

first and graduall:? incroase from month to month. The:T 

test .8 % lower for the first month then the averar;e 

for the ~Tear. The other croup tests higher in the 

first month than for tl:e :Tear. Furthermore, the~T are 

higher during the f irst ~ive months than those in the 

thin group, which is an indioation that the per cent ' 
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of fat in milk can be e:=fected during the ~'irst half 

of an averag8 lactation period under these conditions. 

A!'ter calving, all of the cows were pla,cect on rations, 

as soon 8S the condition of the udder would permit, 

which \"Tere estimater. to be sufficient to supply nntrients 

for milk production above that for maintenance. Under 

these eondi t ions tl:e cows rer10ved fat but slowly from 

their body and tr.:.us the effect of fatness was lYXtended 

o'Ver a p8riod of from ::Ol1T to six months. Th8 a:'{.rerage 

for the year was • 2 ,.~ di::f'erence in favor of the fat 

co~s and it should be noticed that there is one more 

Jerse:l' in the thin group than the fat group. ~he 

tendency being for the Je:-sc~'" to test LighgT than 

any other breed the thin froup is at B!l. ar."nntare in 

ha~ing one more Jersey. 
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TAble V. 
PerCent offAthjWeeks. 

5 

Ai/Of".!IT: If·, 3.h 5.2 1-#,11 5 





In Table V is given weekly oomposite tests 

of oows in both the fat and thin groups for twelve weeks 

together with the yearly average. It is seen :from 

the data presented that the oows that were fat when 

calving, test as high(or highgrj for each week as -they 

average during the year. It is commonlY taught that 

these are the lowest testing periods and the natural 

tendency is to gradually inorease in fat peroentage 

with advancing laotation. rTo. 216 alon~ conforms with 

the general belief in this respect. 

Those in the thin group comply with the 

natural and normal gradual incline. All except No. 215 

are higher for the year than they are for the ~irst twelve 

weeks of lactation. no. 215 calvei in 1:Tovember and 

consequently the fat percentage is high in accordance 

with seasonal conditions. It should be tUlderstood that 

these cows that are classed 'in the thin group are only 

moderately thin and are not" by any means. in an emaciat­

ed state. 

After calving, both groups were fed similar­

ly. receiving , all the nutrients neoessary for mainten­

ance and ~or yielding milk. It must be concluded 

therefore, that when a cow calves in a fat condition 

and is fed a ration nearly suffioient for performing 

hodily functions, permitting them to gradually"remove 
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excess fatty tissue, the per cent of fat in milk is 

greater for four to six months than when the cow 

calves in a thin or moderate condition and that 

during the ~~irst two weeks the test reaches higher 

than at a~T subse~ent time. 

Thin Cows Do lTot Yield Abnormally 

High Tests. 

While some data has been presented which 

shows the test o~ thin cows to be normal~T lower 

than fat cows by weeks and. nonths it is desired to 

give still more evidence b~T presenting daily tests 

following parturition. 
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T,ABLE 'VI. 

Showing the Low Fat Content During The 

First Twenty Days. Also by Months. 

Cows Thin. 

Days · . 
~Jo • No. · No. No. ~To • 

,. 
No. No. after : · · Calving: 39 2 21'7 220 219 213 226 

5 3.2 4.1 
6 3.3 3.4 4.1 3.0 
'1 3.6 3.8 4.4 3.3 
8 3.9 3.'7 3.6 3.6 
9 i ' 3~8 3.6 3.3 3.8 3.4 

10 3.6 3.0 3.6 2.8 
11 3.'7 3.5 3.2 .. 3.0 · 12 3.6 3.6 3.8 3.6 3.1 3.1 
13 3.6 3.2 3.5 3.1 2.8 3.3 
14 3.5 4.7 3.5 3.6 3.2 3.1 3.0 
16 3.6 4.6 3.4 3.6 3.0 3.3 
16 4.0 4.4 3.6 3.'7 3.1 3.3 3.5 
1'7 · 3.4 4.4 3.8 3.2 3.4 3.4 3.3 · 18 : ' 3.3 4.2 3.'7 3.5 2.9 3.2 3.1 
19 3.'1 4.2 3.4 3.2 3.9 2.9 3.1 
20 3.6 4.2 3.8 3.5 3.1 3.2 · 2.8 · 21 3.4 4.'1 3.6 3.3 3.4 3.3 
22 3.6 4.1 3.2 3.2 4.6 3.'7 2.6 
23 3.6 4.6 3.'7 3.2 4.1 3.5 2.8 
24 3.'1 6.6 3.6 3.6 3.4 3.0 

!~onths 

3 · 3.6 5.0 3.4 '3.8 · 4 · 4.4 3.9 3.3 2.8 · 5 · 4.3 5.0 2.8 · 
6 : ~' 5/;4 5.0 3.0 
'1 5.6 4.9 3.1 
8 5.6 4.'1 3.2 
9 5.8 5.3 3.8 

10 5.6 5.'1 3.8 
11 6.0 5.9 
12 7.1 5.8 
Av. . . 
for 5.0 4.94: ·3.16 .. 

, . 
Year 
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In table VI is given daily fs.t tests 0:1' 

seven cows that were only moderatelY thin when they 

calved. These cows could not be said to be extremely 

low in flesh but were in about the condition that a 

cow would be under good herd management. It could' not 

be said that any .of them carried an excessive amount .of 

flesh. 

The results are about such as would be found 

under the general run of conditions. It is seen that 

the tests are net high t:b.e first few <lays following 

calf birth, and they are lower than those during the 

months which follow. It is uni'ortunate tl~ at some of 

the cows have not completed their milking period at 

the present time and monthly tests are not available 

for all. 

The daily tests in this table should be 

oompared with those of the fat animals presented in 
percentage 

Table III. The fat /~rielded by the fat animals 

gives evidenoe .of a distinot and charaoteristio de-

oline after the fifth to eighth day while this ohar­

aoter is entirely absent among the thin group. In 

faot, the thin group gives evidence of a slightly 

increasing percentage '7hich becomes more !la.rked in 

the monthlY test. 





TABLE VII. 

Record of Two Cows - - Two Lactaction 

Periods. 
No. 20'1 No. 220 

1908 1910 l~l2 1910 
lioderate Fat Moderate Fat 

Flash Ccnd1:t1cn . Elaah Condition: . . : Days · · . . · % · · ~h Lbs. : % 
. · % Lbs .: Lbs. Lbs. · : after • · . · · . · · . · : ~[ilk Milk . Fat . Milk : Fat : ca1v1n~ Milk : Fat : Fat . · . 5." 3 . 

5".2 5.4 4 

53.1 4.8 5 24.0 :5.5 

69.0 2.8 58." 4.1 , 5 28.4 . 3.4 2".0 :5.9 . 
59.0 2.4 60.0 4.3 7 28.'1 3.8 29. " :5.8 

68.5 3.9 65.8 4.2 8 29.1 3.'1 31.3 :6.0 

65.8 3.6 64.2 3.8 9 31.2 3.6 30.5 :5.5 

'70.8 2.8 6'1.3 3.9 10 29.6 3.6 3".9 :7.1 

'74.1 2.6 '14.'1 3.6 11 29.5 3.'1 34.3 :5.5 

67.8 3.1 '79.4 3.3 12 30.9 3.8 34.4 :4.8 

69.3 2.'7 88.2 3.1 13 31.4 3.6 3'7.0 :4.6 

83.5 3.0 84.5 2.9 14 33.1 3.6 37.8 :4.5 

81.9 2.7 88.0 3.2 16 32.'1 3.6 38.3 :4.8 

80.4 2.'1 90.5 3.0 16 32.1 3.'7 29.8 :4.2 

'17.4 2.8 93.9 2.8 1'7 33.'7 3.2 
Av. 
for 
Year 2.8 2.76 :3.3 
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In Table VIr is presented the fat test and . 

milk yield for s'eventeen days following oalf birth of 

cows 20'1 and 220. The data consists o.f two lacta-

tion periods for each cow, one when both were excess­

ivelY fat, the other when they were in onlY moderate 

condition. Cow No. 20~ is an individual with a natur-

al tendency to test low, as evidenced by the two year­

lY tests of 2.8 % and 2.~6 %. During the first ten 

days when fat she tested 4'7.3 % higher than when in a 

moderate oondition of fleshiness. When fat, she was 

admitted to the Advanoed Registr.y Official of' the 

Holstein-Friesian Registr,y with a seven day test of 

4.1 %. In the laotation period of 1908 she averaged 

2.~3 % in a seven-day official test. 

Cow No. 220 was exoessively fat at calving 

time in 1910. She had been fed a heav~y grain ration 

since birth and had muoh fatt~ ~ tissue deposited on 

her body. The fact that her oalf weighed only 33 1/2 

pounds when dropped indicated that there was an ex­

oessive internal deposition of fat. This is less 

than half the normal weight of a new born Holstein 

oa1f and it died shortly through inability to ingest 

food. This cow gave the highest percentage of fat 

of any of the Holstein cows and has an official seven 

d~ test of 6.2 %. For the year her average fat 
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peroentage is 3.3 4.' . Her seoond laotation period is 

not oomplete at present; henoe no test for the year 

is given. The photographs of ~o. 220 represent the 

oondition of the animal at both periods. 

!he findings oited above siva a striking 

indioation of what might be expeoted when cows are 

fat. In both trials the OOWS removed fat rapidly 

from their bO~T because their oondition would not 

permit of heavy feeding. The nutrients supplied 

being insufffioient for performing the bo~r ~U1otionst 

the reserve tissue was broken down rapidly. In 

Table VIII is given data from fat cows and thin oows 

during two laotation lJeriods which shows that the oows 

w~en fat may test high ovor a oonsiderable period 

when fed a ration supplying or nearly supplying the 

requirements in nutrients. 





Month · · 
1 

2 · · 
3 

4 

5 

6 · · 
'I 

8 

9 

10 

11 

12 
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TABLE VIII. 

Oomparison of Fat Content ot Milk 

First and Seoond Laotation Periods. 

Given in Percentage 

· · 6 QOws a . Qtwrll . . Cows :Moderately Oows . . 
Cows Fat ~Torma.l · Thin Normal · 

4.8 4.5 · 4.0 4.6 · 
4.'7 4·.4 3.9 4.5 

4.'1 4.3 4.3 4.8 
· · 4.8 4.3 4.8 4.'7 
· · 4.9 4.4 4.'1 4.9 

4.'7 5.1 4.9 5.1 
· · 4.8 . 4.'1 · 5.1 5.0 .. • 

4.9 5.1 · 5.3 5.4 · 
5.3 5.5 5.5 5.6 

5.5 5.6 · 5.4 5.6 · · • 
5.'7 5.4 5.2 5.9 

· • 
5.'1 5.4 · 5.'1 5.8 · 

. . 





-30-

As soon as the condition of the cows would 

permit they were placed on a ration which was intended 

to maintain their norcal body functions and su~port 

the milk yield. ~he results are interesting. In 

both cases the cows were in their seoond laotation 

period. For the first f1~e months the fat cows are 

muoh higher in test during the first period than during 

the seoond. In the other group it is se~n that the 

thin oows are lower in test the ~irst three months 

than they were when in normal flesh. Also that ~nring 

the first three mont~s the fat oows gave a higher aver­

age percentage of fat than was produced by the thin 

oows. The absolute as well as relative butter fat 

produced b~7" the cows ";Then fat exceeded that yielded 

by the thin animals during the first three or four 

months, which would snggest that it might be profit­

able to fatten milk cows during the last month or 

two of gestation. The average for the year was about 

25 pounds of fat in fa~,or of the fat cows, which is 

sufficient to ~Tield about 11 :~ more than that ~Tielded 

by thin cows. In casa this can be done under all 

conditions it might be recommended for herd practice. 

The data is insuffioient, 1:owever, to warrant these 

conolusions since the fat animals were fed liberally 
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while young and had the advantage of the other oows 

in that they had attained a greater development of bo~ 

and organs at calving time. 

The thin and fat groups of cows are sub-

divided into early and late calving. In order to 

eliminate the faotor of partial development the 

animals seleoted for Table IX are all seleoted from the 

late oalving group. -Those in this group are bred 

to give oalf birth at aoout thirty-three months of 

age, oonsequently the thin animals are quite well 

developed and are not plaoed at the disadvantage of 

being immature. When other oows of this group 

have finished their seoond milking period muoh val­

uable data will be had upon this question. 





No. 
Cow 

41 

54 

53 

303 

214 
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. TJl3LE IX. 

Showing Peroentage · Inorease In The Fat 

Yield Over First· Year. 

350 Days in Milk • . 

. 
• 

1st _(!.~OUl! 
ot 

' ~in Grou~ 

· In- . · • I . · : First :Saoond :orease : ' No. :First :Seoond 
: Laota- : Laota- • or Cbw : Laota- : Laota-. 

tion t1Qn ; decrease: tion tion 

295 · 385 30.5 50 360 · 4'72 · · . · · 325 · 318 - 2.2 59 259 301 · 
259 21'1 ·-14. '7 213 201 238 

· · 283 26'1 -6.0 

224 255 13.8 

Average Inorease over Average Incresse 

First year - 4.4 % First year - 24.9 

% In-
:orease . or . 
: decrease 

34.9 

16.2 

18.3 

over 

~ ,'. 





All the oows are in their first and seoond 

laotation, so the influenoe of age should be equallY 

felt in both groups. It is shown in this table that 

three of the oows in the fat group aotually show a 

deorease in the pounds of fat produoed in the seoond 

laotation under that of the first. On an average 

the inorease for the five oows was 4.4 %. The thin 

animals each show an inorease in fat production and the 

average peroentage increase is 24.9. In a table 

prepared from reoords of the Jersey herd at the Univer-
1 . 

sity of Missouri an 1n~rease in fat yield in the 

seoond year over that of the first is 13 %. This 

would indioate that the thin animals fall oonsiderably 

below the normal production c~uring the first year while 

the fat animals go so far above, that the influenoe 

of- age, in the seoond year, is over balanoed. This 

data shows that the fat cows produoed about 25 % more 

fat the first year than the nomal due simply to their 

better oondition at oalving time. It seems that the 

per oent of fat in milk yielded b~r the fat cows during 

the first year ,'Vas about .2 % lower than in the seoorid 

milking period. Normally an inorease over -the first 

year would be exPeoted. 

1. Prof. Eokles, Dairy Cattle and Milk Produotion, 
p. 160, ( 1911 ) 





It would not be wise to oonolude without 

further evidenoe that animals in a verJ fat oondition 

have a deoided advantage over thin animals throughout 

the year, although from the tests presented and the 

data given in Table IX the indioations warrant this 

supposition. 

Experienoe teaohes that the development of 

the fetus is greatly impeded when the dam is exoe.sive­

ly fat. Unpublished data at this Station seems to sub­

stantiate this observation, the oalves from suoh oows 

being ~all and weak when dropped. They weigh much less 

than the average, some are born dead, and many others 

die ahortly through weakness. While it oannot be denied 

that it is desirable to have cows in good condition at 

oalving time yet it could not be reoommended that they 

oalve in an exoessively fat oondition where the oalves 

are of muoh value. 

It is shown that the oows oondition m~ in­

fluence the butter fat test to a marked extent during 

early laotation and that this faotor must be reokoned 

with by both the investigator and praotical worker. 

Butter fat tests from fat cows during early lactation 

should by no means be taken as an aocurate index to the 

normal riohness of a oows milk. 
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High Tests ~ Accompanied b~T Loss of 30dy 1.7eight. 

From the data presented in the )reoeding pages 

it is seen that a cow cnn be mac.9 to produce a hieh per 

cent of fat in her milk ,"/hen she calves in a fat condition. 

Some o ~~ the Eolsteins in this experiment yiel(t~d milk with 

an almost incredible fat content. Cows in moderate flesh 

do not show this oharacter to any extent and thin cows may 

e"ten test lower than ~o!'I:'lal at th is st aee • What is the 

sienificance of a high test at this p~riod? Is it broueht 

about by an increased ncti1'ity of the (lige~tive organs in 

assimilating foods, or is it a stimulated action of the 

secreto~T cells of tl:e I1a.mI!la~T glandular tissne? 

'Whatever else taJl".:os place in the !)ody of the 

animal it is assured that certajn tissneB, stored on the 

animal [)ody, are beine user. to furnish the inerec.ients 

of milk. Anong other inGredients there is a consider-

able amount of fatt~r tissue broken 0.0wn and taken into 
]! 

the blood and l~rr.1:Dh strer.u!ls. It has been i_~ound that 

foods rich in fat inorease the f nt content of blood and 

its plasma to the extent of mukine 1.t milky turbid, the 

plasma otherwise 'being clenr. I. Munk and Friadentha1
2 

state that the normal fDt content of blood rnay 1)e increas-

ad six times when a liberal Snpl)ly of o:r'eam is cons1l!!led. 

2. Zent. Physiol. 15, 29~ (1901) (p. 108 A~derhnldan) 
1. Abderha.lden

l 
Ph~"n:!.o:!.OCie Chetnie, p. 109. 
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The exoess of fat soon disappears .. some being utilized 

in fuotioning the bO~T t the remainder being stored in 

fat-oells as body fat. 

It '''Tould seem that the same condition might exist 

when an animal calves in 0. fnt condition. The stimula-

tion to produoe milk. brought about by formation of hormones 

at parturition, is ve~T great and the fat animal is physi­

oally fit to supply much nutrients at a stage when it is 

unable to ingest large quantities of food. Franz 

Hofmannl oonducted 8 sta.rvation experiment with a dog. 

The animal first used glyco,~n. then fat and s.fter the 

fat supply was exhausted a rapid decompOSition of albumen 

oommenced as evidenced by an increased nitrogen elimination. 

The amount of glyco,~n stored is not greet consequently the 

fat is soon called upon. E'tlt the nutrient ;· requirements 

of an animal produoing milk are muoh different than those 

of an animal at rest. In oolostrum milk the nitrogen con-

tent is very great due to the presence of lArge amounts 

of albumin. Even when the albumin has beoome normal the 

nitrogen demand is oonsiderable; thirty pounds of average 

milk containing approximately 1.02 pounds of proteids. 

The fat broken down cannot furnish all of the necessaT'J 

milk constituents and much protein tissue is also decom­

posed leaving a rich suPP1:" of the emulsified fat in the 

blood plasma. ~hese fluids transport the fat to the 

1. F. Hofmann. z. Bio1. 8. 153 (18'2) (p 109 Abderhalden.) 





udder where the secreting cells transform, or partially 

transform, it into milk fat. 

A· • . 136del states that colostrum fat lies between 

body and milk fat in its composition. Unpublished data 

at this Station taken in Co-operation with the Dairy 

Division, U. S. Dept. Agrioulture confirms this statement. 

Samples of milk were tel':en from oows that were fat and fed 

less than full requirements. Analysis of the butterfa.t 

reveals many properties aimilar to the body fat. This. 

fat possesses a deoided lower Reiohert-Meissl nlunber, a 

much higher Iodine number, rather lower Saponification 

number and slightly higher melting point than that of 

normal butterfat. 

It has been definitely shown by I. 11unk2 and 

later by many others that food fat may have considerable 

influence on the nature of fat found in the fat-cells. 

This is the first fat removed as reserve naterial. Ab­

derhald~n and Br&un3 show that the fat whioh is used to 

build up the body colls is independent of the food fat 

and is a body made sUbstance. The fat in the milk must 

oome, therefore, from the ~atty deposits or the so oalled 
4 

"fat depots". . Greene has found that a large quant-

ity of finel~T divided fat makes its appearanoe in the 

muscle fibers as soon as the salmon enter the fresh water 

1. Inaug. Diss. Univ. Bern, 1909 p. 45 
2. Arch. f. (Anat. "\r.) Physiol. 1883, 2'73; Yirchovr's Aroh. 

95, 40'7 (1884). 
3. Fert. :rft~_ pq8101og. Cham. 65, p. 330, 1910 
4. Jour. Biological Chern. XI, pp XVIII-X.~. Moh. 1912. 
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of rivers at spawning tine. During this r.ligretion the 

fish is fasting and intrafibrous fat is present at all 

sta.ges o~ the journe~r in quite lmii'orm amolmts. At the 

time o~ death the intr~u3cnla.r i'at has disa.ppeared in the 

large fibers although it may still be found in the smaller 

one s • ~he C oncLi t ions \7hich exi st I!la~T not be unl ike a 

body in a state of adipocere. FilII sa~rs that putrefactive 

colliqnation of the protoide ensues, fat being set free 

from the depots and percolates through th8 tissues. r:;he 

fats set free in the bO~T of a ~asting animal are largely 

neutral an6 it seems very )lausible that i t ma~T be freed 

in this I!lann~r. 

Sinc9 this t!"D.ns=-·ormat ion of body fat is taking 

place it miCht be eXf)ected that the animal is lmd9rgoing 

a decline in weie:ht a:ncl t:~ is if:' exactly what occurs. ~he 

deduction is that the ereater the loss in body weight the 

greater the abnormnlit:" o~ fat content ancl. this seems 

unq'.19stionably true, at least under unvnriar)le conditions. 

1. Physiol. an0. 3io-Dhor.listr~r, :p 293. 
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High Tests are Aooompanied b~T Loss of 

Body ~1eight. 

Days . Cow Ho. 20 00\'1 !To. 206 Cow 110.306 Cow lTo. 300 . 
After : . · . : 
Cal ving: :~ Fat :Weieht;~ Fat :wei~ht;% Fat:Wei~ht;% Fat :Wei~ht: 

· . . · . . 
2 4.3'7 830 3.5 13'70 5.62: 840 4.21 101'7 

• · 4 5.80 80'7 3.35 1235 5.36: 840 4.04 1037 

6 6.89 790 3.8'7 1280 5.35: 835 4.39 1003 

8 '7.21 "IS'" 4.4'" 1260 5.33: 825 4.52 1014 

10 6.60 '785 3.64 1255 4.'79: 837 4.25 1005 

12 5.86 '780 3.40 1225 4.53: 835 3.97 99'7 

14 6.82 .,,65 3.86 118'7 4.40: 831 4.05 968 

16 6.00 '755 4.03 11'70 4.26: 835 3.'71 9'75 . . 
18 5.0'7 '755 3.'76 1145 4.0'7: 839 3.52 98'7 

20 4.94 '730 4.39 1130 4.00: 812 3.6'7 985 

22 6.3'7 '730 4.0'7 1130 3.'7?: 81" 3.52 995 

24 6.82 '725 3.86 1132 4.00: 81'7 

26 5.'70 '720 3.83 1145 3.88: 825 

28 6.26 '720 3.35 1165 3."8: 820 

30 5.60 '710 3.24 1152 4.10: '797 

32 5.53 690 4.03 1135 3.90: 81'7 

34 4. '74 '710 3.63 1120 3.95: 822 

36 4.28 '710 3.43 1122 3.95: 802 

38 4.49 '720 3.52 1160 3.90: 800 

40 4.45 '710 3.23 1155 3.55: 802 
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In Table X is civen the tests and live weights 

of fc;'U~ animals during the first forty da~Ts aft8r parturi­

tion. All of these cows TIere exeessively fat ~hen they 

freshened, having been previously fitted by liberal feed­

ing of erain for two or more months. The data is some­

what incomplete for ITo. 300 but it can "be seen that there 

is a gradual deoline in weiGht from the time of parturition. 

In the case of ITo. 20 it is notioed that the loss of weight 

is quite rapid (turing the i'irst 'thirty days. During this 

p0riod the per cent of fat in milk was higher and remained 

higher above the normal than those cows that C:id not ex­

perience such a rapid loss. No. 206 underwent a rapid 

decline in weight to ~bout the 25th day. At this point 

her test also became about normal and did not have any 

tendency to remain high except i'or one high test on the 

32d day. 

A close study of this table teaches that the 

test is appreciably hiGher when the animals are fat at 

parturition and are alloTIed to lose weight. It could be 

safely assluned tha.t all COt"TS that are fat or moderately 

fat lose weiBht, at least for a short time following calf 

birth, since they are less likely to be in condition to 

conSl~e such a large amount of feeds as one less fat. In 

fact it is a common observation that cows become thinner 

in flesh following parturition. But if they do not carry 

any snrplus flesh they qnickly regain their appetite and 

i~ feed is ' available will sustain their body without 

losses of live weight. 
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In Table XI is given weights by months of cows 

fat and cows thin at parturition. Group I comprises 

eleven cows that had been fed very heavily previous to 

parturition. In fact, since they had become old enough 

to consume grain they had received all. they would eat as 
. . 

·they were in another experiment which made this necessa~l 

However. after oalving they were fed in compliance with 

their approximate requirements which was not enough, as 

the table shOWS, to prevent them removing some body weight. 

It is seen, in the :~·irst lactation, that there is a large 

loss of body weight ouring the ~irst month and by referring 

to Table III it is not ioe(1 tha.t these same cows show very 

high tests at this time. The weight, as evidenc~d by the 

scales, remains quite constant for seven months following 

the first, but in Table III it is seen that the tests con-

tinue high for four or five months. While the scales do 
.'. 

not indicate a loss in weight it could be seen that these 

COt'S were undergoing a change in type or conformation, los­

ing the smooth beefy appears.nce and becoming angular over 

the back , withers ane. rump as is characteristic of a good 

dairy animal. While the loss of weight was not indivated 

b~T the scales yet the internal fat Vias cloubtless being 

removed, and replaoed by w3ter,y fluids; also the alimentary 

tract was being extended, itue to the consumption of la~ge 

amounts of roughages. 
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These cows commenced their second laotation period 

in moderate condition experiencing only a slight decline in 

weight the first two months and the test in Table VIII is 

in accord since it is not higher than might be expeoted. 

At the seventh month a gradual increase in weight commences 

and this is typical o~ properly nuurished cows in advanoed 

lactation, and especially during the last four or five 

months of the gestation poriod. 

Group II contain~s the same nttmber of cows that 

were thin when they calved. They show a slight decline 

in weight the first month but this is true of all the groups 

and would hold under any similar condition. The first 

weights are averages o~ 't1eights taken on three consecutive 

da:Ts succeeding parturition and any cow might be exr>ected 

to be somewhat higher in weight at this time due to the 

presence of large quantities of bo~ fluids necessary to 

fetus development. A~er the first month there is a 

steady increase in weicht which 'is doubtless what normally , 

takes place. 

Using Tables VI and VIII in conjunction with 

these weights it is soen that, as might be expected, the 

tests are low during the :"irst few months. Later the 

test be,comes higher even though the animal is gaining weight 

but here advanoing lactation over-balances the factar in 

question. In the second laotation only six aniusls are 

used in order to keep them on the sa~e basis as Group I. 
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During this lactation about the same conditions prevail 

as were pointed ont in the sane group, i"irat lactation 

and Group It second lactation. 

The weights for the second lactation periods 

in both eroups are somo~nlat lower than the corresponding 

months of the first period which is due to the use of only 

25 ~i of the Holsteins tal::en in the first lactat ion, while 

80 ~ of the tTerse~rs and 50 ~ of the l'~Trshires are used. 

~he Eo13teins being the heavier breed reduced the average 

weight. The Eolstie~ls 'Were necessarily linited in tho 

second lactation as onl~ one of the ~at ones has comp~eted 

the second milking period at this time. 

Influence of the Plane of Nutrition. 

Since it is shown in tl.e precedine tahles 

that loss of bo~r vleicht is usnally accompanied b~r an 

increased amount of fat in the milk it is suggested that 

underfeeding an animn~ r1n~1' brine about the same results 

by l~aking it necessa:r:1' t() drn''1 upon the reserve tissue in 

f1.L'tlct ioning the body. 
1 

Lusk f01.md that the per cent of 

fat was ver;: l'!luch increase(t~ ".,hen a goat was starved. Eis 

eX' 0r~ent is eiven in £u11 below: 

1. SciGnce of Hutrit:'on, p. 23'7. 
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l~ilk in 0.0 ?at in ~s. Fat in per oent. 

460 26.50 5.'76 

4'70 25.90 5.52 

338 23.90 6.23) 
) starvation 

198 18.35 9.2'1) 

232 18.75 8.08 

298 16.30 5.47 

248 19.40 5.61 

362 22.30 6.16 

490 27.'70 5.66 

The effeot on the ::at ]!eroentage in the milk was 

imrnecliate. The milk ~ield was also deoreased. Suoh 

iI!mediate effeot S oou1d not always be expeot ed from suoh 

a large animal as a oow htl"."ine; so rluch reserve nu.trients 

in the organism. It :'8 1"lel1 known that the goat ~Tie1ds 

more milk than the cow in ,roportion to the body weight. 

The oondition of the goat as to fatness is not stated. 

1 
Lusk' 8 theor:T to explain this high fat oontent 

is Sllr.ll.:1arized as follo\78: When suffieient sngar is not 

oxidized in the 00~r ce-:'..ls the suear hungr~T cells attract 

fnt. Dext:rose is oonvorted into nilk sngar in the I!laI!lmar:T 

gland ene. oannot then be b1..1rned in the organism, the mam­

mnry cell hecomine; a snrar hnnrry cell attracts laree 

amolmts of fat whioh is present in the blood. 

1. Soience of' Nutrition, page 239. 





Wing and Foordl conducted an experiment which 

involved the use of a small herd of cows for four years. 

The first year they were fed under typical farm conditions 

and the milk and fat yield reoorded. The next two years 

they were removed to the University dairy barn ancl given a 

liberal food allowance and an increased yield was noted a.s 

well as an increased fat percentage. The fourth year they 

were returned to the Barne farm as during the first year and 

a decreased yield was recorded demonstrating the value of 

proper and generous feeding. However, most of the cows 

showed a decreased fat percentage in the fourth as compared 

with the first year; but cow-s that had remained at the farm 

showed an even greater decrease under the first year showing 

that some factor other than the feed was concerned. Since 

those oows which were taken to the University gave an average 

of 0,1 per cent more fat for the year after returning it 

is suggested to the writer that the~T were in better condition 

than those remaining on the farm, and when on a portial 

starva.tion niet yielded an increased fat percentage in the 

milk. 

At this Station 3. number of trials have been made 

with cows that were previously fattened by having them 

dry for six weeks to three months before calving and feed­

ing a ve~r liberal grain ration. After calving. records 

were kept of feed cons1.uned. milk and fat yielded and the 

daily live weights. 

1. Oornell Agr. Exp. sta. Bul. No. 222 
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~~erimantal Ration 

All of the OOWs in question reoeived the same 

grain ration whioh oonsisted of a mixture of four parts of 

oorn ohops. two of barn and one of linseed oilme,al (old 

process). The hay is a good quality of alfalfa and 'in ad-

dition some OOWS were fed oorn silage while others were 

fed green alfalfa. 

In order to get the nutrients oonsumed and the 

nutrients required on an easily oomparable basie all were 

reduoed to their energy value. The energy value of feeds 

is that pessessed by virtue of the heat or energy available 

as suoh to the animal. By this standard one hundred 

pounds of a mixture o~ grain oonsisting of oorn four parts. 

braD two parts and oilmen1 one part ~Tields 75.2 therms; 

one hundred pounds of alfa!fa hay yields 34.4 tharms; one 

hundred pounds of corn silage 16.6 therms; and one hundred 

pounds of ereen alfalfa 12.4 therms. 

The value of one pound of average milk was ob-

tatned trom 'sreport of the work with two Jersey oows by 
1 Prof. Eok1es ,. The milk yielded by the oows had an aver-

age of 5.41 % fat. 4.98 ~ protein and 4.56 % sugar. a oom-

bustion value of .417 therm. subtraoting the ration of 

maintenanoe it was found th~t .391 therm was required to 

produoe one pound of this milk. The average oomposition 

of milk containing 3 %. 4 % and 5 % fat was obtained from 

1. Mo. ~~. sta •• Researoh ~u1. No.2. p. 130 
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a large number of analy:~r:es whioh are as yet unpublished 

at this Station. Milk having 3 ~ fat ""as ~o1.md to oon-

tain 4.5 % sugar and 2.91 % protein, a pound of whioh yields 

.283 therm on combustion • 

Henoe, • 41? : .391 :: .283 : x 

X •• 268 therm to produce one pound 

of 3 % milk. 

A milk oontaining 4 % butterfat has 5.05 % sugar and 3.51 % 
protein, a combustion va.lue of .351 therm per pound • 

• 417 : .391 :: .351 : X 

x = .329 therm to produoe one pound 

of 4 % milk. 

A milk containing 5 % butterfat has on an a.verage 4.9'7 % 
sugar, and 3.66 ~ protein, a combustion value of .393 therm 

per pound. 

.417 : ~ 391 :: .393 : X 

x = .369 therm to produce one pound 

of 5 ;~ milk. 

From these figures the ~ollowing valuations were oaloulated: 

% . Fat in 1:11J.k 

5.4 
5.2 
5.0 
4.8 
4.6 
4.4 
4.2 
4.0 
3.8 
3.6 
3.4 
3.2 
3.0 

Therms Required 
p~r lb • 

• Z91 
.380 
.369 
.361 
.353 
.346 
.33'7 
.329 
.31'7 
.305 
.293 
.281 
.268 
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The oaloulation for maintenanoe of live weight 

is made on the basis of .615 therm for 100 pounds daily. 

In Table XII is given data from a Jersey oow that 

had been fed a heavy grain, silage and h~T ration for 60 

days before calving. She became very fat but calved with­

out diffioulty on Maroh 29, 1909 and was immediate~T plaoed 

on a ration whioh was deoidedly below her requirements. 

She remained on this subno~al ration 30 days whioh was 

suffioient only to maintain the animal at rest. At the 

end of this time the oow was peroeptibly in a state of 

inanition, but continued. to produoe nearly as much milk as 

at the beginning. IrJIDecliately following parturition 

the tendenoy to yield milk is so strong that the body tissue 

is greatly saorificed. :hlring this period of low feeding 

the oow had lost about 115 pOlInds and when the ration was 

increased to near normal she oeased to lose weight. The 

accompanying photographs illustrate her condition at the 

beginning and at the end of the 30 days. 
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TABLE XII. 

Effect of Underfeeding Upon the Per cent 

of Fat in Milk. 

20 
Days · · · ergy · ergy • · · · After • Fat : Live :Suppl1ed : Required · Ca1vi!!6: :Weigl1.t:(Therms) : (Therme 

2 · 4.4 ": 22.2 · 3.5 'I · 830 · 5.04 14.50 · · · · 4 · 6.8 20.9 : '3.5 'I . · 80'1 · 5.04 · 13.86 · · · · 6 6.9 22.3 8.5 . 'I · '190 · 5.04 14.32 . • · 8 '1.2 23.1 · 3.5 'I '18'1 5.04 14.68 · 10 6.6 22.6 3.5 '1 '785 5.04 14.44 
12 5.9 21.5 3.5 'I · ' '1'80 5.04 13.'94 · 14 6.8 20.0 3.5 'I '165 5.04 13.12 · · 16 · 6.0 19.1 3.5 'I '155 5.04 · ' 12.7'1 · · 18 : ' ~ 5.1 · 21.8 3.6 7 · '155 5.04 13.92 · · 20 4.9 · 1'7.2 · 3.5 '1 730 5.04 · 11.81 .' · · 22 6.4 19.0 3.5 '7 · 730 5~04 12.58 ., 
24 · 6.8 .' 19.6 3.5 7 · 725 5.04 12.'79 ., 

, . · · · 26 5.'1 19.1 3.5 7 '72,0 · 5.04 12.55 · 28 6.3 17.8 3.5 '7 · 720 5.04 12.00 · 30 5.6 19.9 3.5 ,., 710 · 5.04 12.83 e 

32 5.5 20.4 3.5 7 · 690 5.04 12.93 e, 

34 · 4.7 24.4 7.0 11 710 9.04 12.68 .' 36 4.3 · 25.4 7.0 11 710 9.04 1:3.02 .' 38 4.5 25.0 7.0 11 ' . '720 10.08 12.94 · 40 4.4 25.0 7.0 14 710 10.08 12.88 
42, 4.0 27.2 7.0 14 · 715 · 10.08 · 13.'76 · · · 44 4.8 26.7 7.0 14 740 10.08 13.64 
46 4.3 26.1 · 8.0 16 700 11.52 13.20 · 48 3.8 25.9 :' 8.0 16 '735 11.52 13.3'7 
50 4.2 · 2'7.0 8.0 · 16 747 ",11.62 13.39 · · 52 · 25.6 8.0 16 '726 11.52 13.1'7 · 64 4.0 · 25. '7 ' · 8.0 · 16 · 715 11.52 13.12 · · · · 56 4.5 23.'7 8.0 16 · '720 11.52 12.48 · 58 4.4 24.3 8.0 16 '740 11.ti2 12.80 









When No. 20 ~as placed on a higher ration the 

milk yield increased sonewl1at. The fat oontent i~ediately 

deoreased until it became lower tha.n the nOrI'!lal for the year, 

the weight remaining constant for a few days then increased 

slightly. The calculations in the table are made upon the 

basis of 6 % fat for the first 32 days and 4.3 % which is 

the averaee for the remaining period. This animal was 

then continued on a normal ration during tne remainder of 

the lactation period and in the third month from calving 

tested 4 %. The fourth month 4.1; the fifth 4.5; the 

sixth 5.2; the seventh 5.2; the eighth 5.6; the ninth 5.5 %. 
The av~~aee for the year was 4.8 %. It is seen that the 

fat for tLe first thirty days is abnormal for this animal 

and underfeeding is apparently ve~T closely connected with 

this unduly high fat content. 

Cow No. 206 was fed a heavy grain ration for 40 

d~Ts before cal vine. She was in ve~J good flesh even at 

the .' beeinning but made rapid gains on grass and 16 to 20 

pounds of grain daily. ~he cow calved on A~~3t 8, 1909 

and was plaoed on an o.p:pro~imate maintenance ration at once, 

maintenance being the nutrients required to maintain the 

normal bO~T fiUlct10ns without loss of weieht provided the 

animal was not producing milk. A loss in weight and a 

high per cent of fat in the milk reBu~ted. She did not 

appear partioularly hune~r like a st~1ng animal but was 

dull and listless. The accompanying photograph illustrates 

the condition of the cow at the beginn1ne and at the end 

of this period. 









TABLE XIII. 

Ettect of Underfeeding Upon the Per oent 

of Fat in Milk. 

Holstein Cow No. 206. 
Days . % :!citliiM : Grain Ray · : Energy : EnergJr . • · . 
After t Fat of Fed • Fed: Live :Supplied : Requ1red · Calvins: • Milk Lba. · Lbs.:Weisht:(Therms} : {Therme} . · 

1 3.5 28.4 · 4.5 9 · 13'70 · 6.48 16.94 · · · 
3 3.4 31.2 · 4.5 9 · 1235 6.48 16.98 · · 
6 · 3.9 35.4 4.5 9 ' ., 1280 · 6.48 18.49 · · · , 4.6 25.8 4.5 9 · 1260 6.48 15.48 · 
9 3.6 30.'1 4.5 9 1255 · 6.48 16.92 · 

11 3.4 34.0 4.5 9 1225 · 6.48 · 1'1.'13 a a 

13 · 3.9 33.2 4.5 a 9 118'1 6.48 17.25 · · 
15 4.0 30.7 4.5 9 1170 6.48 16.45 

1'7 3.8 30.6 4.5 9 1145 · ' 6.48 16.22 · 
19 4.4 26.5 4.5 9 1130 6.48 14.90 

21 ,', 4.1 25.4 4.5 • 9 1130 6.48 14.5'1 • 

23 3.9 26.6 0.5 13 ,a 1132 9.3'7 14.94 · 
26 3.8 31.0 9.0 18 · 1145 12.96 · 16.34 · · 
2'7 3.3 31.2 9.0 18 1165 12.96 16.52 

29 3.2 30.1 9.0 18 1152 12.96 16.21 

31 4.0 2'1.5 9.0 · 18 1135 12.96 15.13 · 
33 3.6 2'7.4 10.0 20 1120 14.40 15.10 

35 : 3.4 29.1 10.0 20 1122 14.40 16.62 . 
a 

3'7 3.6 29.8 10.0 20 1160 14.40 16.0'7 

39 3.2 30.1 . 10.0 20 · 1110 14.40 15.85 a · 
41 • 2.9 . 3'7.4 10.0 20 1200 14.40 1'7.60 • . 
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In Table XIII is given the results of the trial 

with oow No. 206. Shs reoeived a low ration for 23 days 

during whioh time she lost weight rapidly and her milk con-

tained a high per oent of fat. On this ration No. 206 

produoed near~T as muoh milk as when plaoed on the higher 

plane, but at a saorifice of her tissues. When plaoed on 

a higher ration the fat p9roentage quiokly approached the 

normal. The oow was on a normal ration , during the remain-

der of the laotation period. and tested 2.9 % in the third 

month. The fourth month 2.~; the fifth 2.6; the Bixth 

2.6; the seventh 2.8; the eighth 3.0; the ninth 2.8; 

the tenth 2.8; and the eleventh 3.2 %. The average for 

the year was 2.99 % showing that she was far above the aver-

age during the period o~ insnf~ioient nutrients. The aver-

age for the entire 41 days reported is 3.5 ~~ whioh is the 

figure used in determining the energy required. 
a 

Cow No. 300 is an AYrshir~ oow that was fed/verJ 

heavy grain rotion for two months before oalving and became 

very fleshy. On June 10, 1910 the cow calved and was 1m-

med1atel~ placed on a ration which was sufficient for main­

tenanoe and to supply the nutrients for about one-half the 

milk yielded. The milk yield quickly increased to about 

38 'pounds per day which \70,3 considerably more than could 

have been produced fro~ the food supplied. The data ob-

tained on this trial is presented in Table XIV. 





Days 
After 
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TABLE XIV. 

Effect of Underfeeding Upon the Per cent 

of Fat in Milk. 

_ NT-rshire Cow No. 300 
:Feroent:Ponnds : : : Energy Eriergy . of . of Live Supplied Required • . 

. . 
Cf!lving: Fat Mi11t Weight (Therms) (Therms) 

1 
2 
3 
4 
5 
6 
'7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
1'7 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

Note:-

3.9 24.4 1005 2.99 14.50 
4.5 2'7.9 1030 9.69 15.44 
4.1 31.9 1055 9.69 15.91 
4.0 35.5 1020 9.69 17.99 
4.2 36.0 1010 9.69 18.09 
4.5 38.3 996 9.69 18.76 
4.6 35.8 99'7 10.7'7 1'7.94 
4.4 32.8 1031 10.'7'7 1?16 
4.4 35.'7 1005 11.0'7 1'7.96 
4.1 38.6 1005 11.19 18.91 
4.2 40.4 1000 10.2'7 19.48 
3.7 39.5 995 11.19 19.15 
4.0 40.5 960 11.19 19.29 
4.1 41.6 9'75 11.19 19.?2 
3.8 39.9 960 11.19 19.07 
3.6 39.0 990 11.19 18.95 
3.6 40.4 1000 11.19 19.48 
3.4 39.2 9'75 11.19 18.93 
3.'7 37.3 990 12.'70 18.39 
3.6 37.2 980 14.20 18.30 
4.0 40.5 990 14.20 19.45 
3.1 38.2 1000 13.35 18.'15 

40.9 15.04 
41.1 16.66 . 41. '7 15.80 . 
40.5 16.66 
41.8 16.66 . 43.3 : 1'7.03 . . . . . 

3.23 (Composite sample 29 - 36 da~rs inclusive) 

Ration consisted of grain, hay an~ green alfalfa 
to the 23d day \7hon the green feed was discon­
tinued and the 11a,:1" anc. erain inoreased. 
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The calculations for requirements in energy are made on 

the basis of a 4 % fat content of milk. The green feed 

consists of alfalfa freshly out from the field. 

The cow was underfed for about 25 clays. The fat 

in the milk is high, tenting over 4 % during the first 15 

days. A gradual loss of weight is also noted. This data 

demonstrates that even when a fat animal is on~T partially 

starged a high fat oontent of the milk will result. On the 

28th day the ener~J su~plied nearly reaches that required. 

A butterfat test was not made from the 23d to the 28th day 

~ut a composite from the 29th to the 35th is 3.2,3 %, which 

corresponds olosely to the test obtained on the 22d day. 

In the third month following calf birth the test 

was 2.7; the fourth 2.~; the fifth 3.6; the sixth 3.4; 

the seventh 3.9; the eighth 4.0; the ninth 4.3; the tenth 

3.8; the eleventh 3.9;%. The average for the ~re8r is 

3.55 ~. . The aocompanying photograph shows the condition 

of th~ cow before and at the end of this trial. 

Cow No '. 301 is also an Ayrshire and was fed a 

heavy grain ration along with No. 300. At the time of 

calving (June 20, 1910) she carried an excessive amount of 

body fat, although it is doubtful if she was as fat as 
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No. 300. It was intended to place this cow on a ration 

which was sufficient to supply all necessary nutritive re­

quirements and thus prevent the 1088 of body weight. The 

effeot upon the fat content of the milk was to be observed. 

Owing to the condition of the animal and the season of the 

year it was impossible to place her on a ration adequate to 

prevent loss of weight for fear loss of appetite might ensue 

and the trial rendered valueless. The difficulties of such 

an experiment are apparent. However, the results in 

Table XV show that the effect o~ large amounts of nutrients 

was ve~J oounteracting to the high fat content obtained 

in the previous trials. 
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TABLE XV. 

cow Fat and Fed Normally. 

Ayrshire Cow No~ 301 
Days :Peroent : Poundo Energy : . Energy 
After. • of of Live supplied : Required • 
C.aIving: Fat · Milk Weisht (Ther.ms):(Therms) · 

2 3.23 . . 28.3 1005 · 10.65 .... 14.81 · · · 3 3.34 30.6 1000 11.94 15.48 
4 3',8'7 35.5 1010 13.66 16.~ 
6 3.69 35.1 1030 13.12 · 18.03 
6 3.6'7 34.8 1025 - · . 14.30 16.91 · '7 3.'78 34.3 1020 · 11.'74 16.'73 · 8 3.91 36.4 1025 15.80 16.40 
9 3.26 36.8 1005 15.80 1'7.40 

10 . 3.68 36.4 1026 13.22 · . 16.40 . · 11 3.69 3'7.4 1025 14.99 1'7.'70 
12 3.55 35.1 . 9'70 12.36 16.66 .. 
13 3.61 3'7.4 995 15.22 1'7.50 
14 3.61 36.0 985 14.53 1'7.04 
15 3.61 3'7.3 980 15.22 1'7.39 
16 3.61 · 3'7.0 9'70 15.22 1'7.24 · l'7 : ' 3.61 38.5 980 .. 15.22 1'7.'74 . 
18 3.61 36.'7 955 15.22 · 1'7.06 · 

Note:- ereen 
Ration oonsisted of grain, ha~T and/a1falfa to the 
12th day when the green feed was discontinued. 
The hay was inoreased to supply the defioienoy. 

· · · · 

· · · · 





The average percentage of fat is taken as 3.6 

for the calculations. Grean feed consisting of green alfalfa 

cut fresh from the field was fed. 

This cows · is of the same breed and age; was pre­

pared Similarly and handled in . practically the same manner 

as No. 300. exoept that ahe reoeived a larger amount of 

nutrients. The fat percentage is muoh lower and is below 

the average for the year. The milk produotion of this cow 

did not reaoh more than 40 pounds during this laotation thus 

she was producing olose to the maximum amount the latter 

part of the trial. The loss of weight is s11gnt but on 

the twelfth day following p~rturition the green feed was dis-

continued because no more was available. The loss in 

weight is large~T due to the change in ration, there being 

an actual reduction in the pOltnds of food ingested. Al­

though the grain was increased to cover the defioiency in 

nutrients. 

The fat test for the last six days is represent­

ed by a composite sample. The results indicate that even 

though an animal is fat it is essential that the ration be 

low enough to neoessitato the use of the stored tissue in 

funotioning the body and supplying the millt ingre~dients. 

In all probability the test would have been even lower had 

the ration been suoh as to exactly supply the demand. 

No. 301 tested 3.2 ~ fat in the milk the third 

month followine parturition. The fourth 3.8; the fifth 





3.8; the sixth 4.0; the seventh 4.2; the eighth 4.1; 

the ninth 4.0; the tenth 4.3; the eleventh 4.5; and the 

twelfth 4. 6~. The average for the year is 3.99 % which 

shows that the test during the first few days following 

dolf birth was lower than the year's a.verage. 

The next trial is an experiment with the ~Trshire 

oow No. 306. This cow ha.d been previousl~ fed a heavy 

grain and hay ration during her entire life and calved 

on Maroh "l, 1911 at about 30 months of ace. ~he resu1ts 

obtained are presented in Table XYI. 





TABLE XVI. 

Effeot of Underfeeding. 

Ayrshire Cow No. 306. 
Days : Percent : ?~Uli'de : : Energy 
After : of of Live Supplied 
Calving: Fat Milk Weight (Therma) 

4 
6 
8 

10 
12 
14 
16 
18 
20 

22 
24 
26 
28 
30 
32 

34 
36 
38 
40 
42 

44 
46 
48 
50 
52 
54 

Note 1:-

5.6 
5.4 
5.3 
5.3 
4.8 
4.5 
4.2 
4.3 
4.1 

3.8 .: 
3.9 
3.9 
3.8 
3.9 
4.1 

3.9 
4.0 
3.9 
3.9 
3.6 

3.4 
3.'" 3.'" 
3.8 
4.0 
3.8 

1'7.5 
19.3 
20.1 
18.'7 
20.2 
20.'7 
22.5 
22.5 
23.5 

24.0 
24.2 
24.6 
24.2 
23.2 
23.1 

22.6 
21.8 
21.1 
21.5 
22.6 

23.3 
22.2 
20.6 
21.6 
20.'7 
22.0 

840 
840 
835 
825 
848 
832 
837 
833 
821 

81'1 
818 
820 
823 
803 
812 

820 
815 
803 
802 
800 

812 
810 
S04 
816 
SOl 
814 

5.63 
6.3'1 
5.44 
6.'71 
7.17 
8.85 
9.40 
9.40 
9.77 

11.08 . 
11.25 
11.25 
11.25 
11.26 

9.3'7 

8.24 
8.24 
8.24 
8.24 
9.'75 

11.25 · 
11.25 
11.25 
11.25 
11.25 
11.25 

4 - 20 d~Ta aVe pe~ oent fat, 4.'79 
22 - 32 days aVe per oent fnt, 3.89 
34 - 42 days aVe per cent fat, 3.S0 
44 - 54 d~rs aVe per oent fat, 3."'3 

irote 2:- · 

Energy 
Required 
( Therma) 

/" 11.35 
12.02 
12.26 
11.71 
12.36 
12.46 
13.16 
13.09 
13.24 

12.42 
12.64 
12.S0 
13.07 
12.71 
12.33 

12.24 
12.06 
11.72 
11.50 
11.63 

11.93 
12.11 
11.'74 
11.73 
11.25 
11.'12 

Ration oonsisted of grain, hay and silage. 
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During the first twenty ~ays following parturi­

tion the cow was fed a ration which was considerably below 

the require~ents and produced an average of about 4.8 ~fat. 

At the same time she declinod in weight very preceptibly. 

From the 22d to the 32d days inclusive she TIas an a ration 

which was nearly sufficient to supply the required nutrients. 

The test as well as the body weight showed no inclination 

to decline. both remaining quite constant and continued 

thus to the 42d day. While the test was not higher than 

the previous days a sharp clecline was apparent in both the 

fat test and weight. This decline is typical as evidenced 

by the test from fat cows reported in Table III and else- . 

where in this paper. Vfuen the ration was again increased 

to near normal the weight became constant as did the per 

cent of fat. 

The third month following parturition ITo. 306 

tested 3.6 %. The fourth 3.6; the fifth 3.4.; the sixth 

3.7; the se~enth 4.1; the eighth 4.2; the ninth 4.5; 

the tenth 4.9; and the eleventh 4.9 %. The average for 

the year was 3.8 %. being considerably lower than the· test 

at the beginning of the trial. 









Effeot of Underfeeding in Advanoed 

Laotation. 

All the trials reported thus far were made in 

early laotation closely following parturition. Should 
" --

simil8r results be e~eot~d from a cow in advanoed laotation! 

Three trials were made, two with Jersey oows, the other 

w'th a Eplstein, that were in a moderately fat oondition 

and the same results obtained. However, one oondition 

was met whioh did not prevail to a verJ marked extent, 

with cows that had reoently calved. The referenoe is to 

tn'S: -i endenoy shown by the oows ~ 0 deorease in milk- ~"ie Id when 

the f~ed was diminished in quantity. 

The first trial is with the Jersey oow No. 62 

that p-B:d been in milk 96 days. lince oalving, No. 62 

does not possess that inherent quality for yielding a 

large quanity of milk and oonsequently no diffioulty was 

-experienced in feeding suffioient nutrients to bring about 

8. deposition of. fat. ~he oow yielded only about sixteen 

pounds of milk dai~~ and reoeived as high as ~ifteen 

pounds of grain per CLa,:r. Table XVII gives the results 

in tabulated form. ~ha oaloulations were based on an 

average of 4.8 % fat tru~en for the entire period. 
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TABLE XVII 

Effeot of Underfeeding - Advanoed Lactation. 

___ . Jersey Cow No. 62 
: Percent: p-oimaD : Energy Energy 

Date of of Live Supplied ReQuired 
Fat Mi1Jt Weight ( Therma) ( Thenns) 

Moh. 7 4.6 16.9 930 10.00 11.80 
8 4.5 16.3 930 10.00 11.58 
9 4.9 15.6 915 7.00 11.24 

10 . 4.8 14.6 910 '7.00 10.85 . 
11 5.5 14.8 900 '7.00 10.86 
12 5.'7 15.1 890 '7.00 10.91 
13 5.5 14.6 8'70 4.66 10.60 
14 5.9 14.2 865 4.66 10.4~ 
15 6.1 13.6 865 4.66 10.21 
16 5.6 12.9 855 4.66 9.88 
1'7 6.0 13.5 855 4.66 10.11 
18 6.5 13.1 845 4.66 9.91 
19 5.7 12.9 025 4.66 9.71 
20 6.2 12.9 835 4.66 9.77 
21 5.6 12.9 840 4.66 9.81 
22 5.8 13.3 830 4.66 9.89 
23 5.2 12.8 850 4.66 9.83 
24 5.4 12.0 830 4.66 9.42 
25 5.7 12.8 815 10.00 9.62 
26 4.8 13.1 845 10.00 9.91 
2'7 4.8 14.5 855 10.00 10.47 
28 4.3 15.2 855 10.00 10.'73 
29 4.1 15.!3 880 10.00 10.92 
30 4.5 16.1 880 10.00 11.21 
31 4.3 15.2 880 10.00 10.88 

Apr. 1 4.4 15.4 880 10.00 10.95 
2 5.3 14.4 875 10.00 10.56 
3 5.0 15.4 880 10.00 10.95 
4 4.9 12.0 8'70"' 10.00 9.67 
5 4.8 10.2 860 10.00 8.96 
6 4.8 12.1 860 10.00 9.84 
'7 4.5 12.6 860 10.00 9.82 

Note:-
Grain, hay and silace fed in proportion of 1 - 1 - 4. 





The first two days the oow reoeived approximately 

suffioient nutrients to supply the required energy. It 

should be understood that for several days before the trial 

an exoess of nutrients were fed. The ration was then de-

oreased and on the seventh d~ the nutrients supplied were 

just adequate for maintenanoe as determined in an earlier 
1 

maintenanoe trial on this animal. The cow oontinued in 

this manner for twelve days. at the end of which time the 

former ration w~s resumed. 

The results are striking. There resulted an al-

most immediate inorease in the fat oontent and the weight 

decreased rapid~T. 

viously mentioned. 

The milk yield also deoreased as pre­

When the hi~her ration was resumed 

the milk yield increased to normal, :. the fat yield quickly 

deoreased to normal and the\ ' weight became quite constant. 

The next trial is with the Holstein oow No. 211. 

The tris1 oommenoed 3~5 days after calving. Having just 

completed 8·n offioial ~~ear' s reoord the oow was in an ex-

oellent state of flesh, having been generously fed in order 

to sustain a high flow of oilk throughout the year. The 

tabulated data is presented in Table XVIII. 

1. Researoh Bul. NO.2, I~o. Exp. sta. 





TABLE XVIII. 

lIi'feot of Underfeeding - Advanoed Lactation. 

Holstein Cow No. 211. 
: Feroent : ' tomid's : · Energy · Energy • · · • 

Date • of · of · Live · Supplied Required • • · · • · · Fat : Milk Weight · ( Theme) .. ' , Theme} • • · · • 

Moh 12 • 3.51 · 29.0 108S 12.10 15.16 · · · • " 

13 3.41 28.5 1085 12.10 15.02 · e ' 

14 · 3.66 • 26.8 · 10'11 · 12.10 14.43 • · e · 15 · 3.73 28.3 1080 12.10 14.93 · 16 • 3.'73 . . 29.0 · 10'75 · 12.10 15.10 · . . · '. 17 · 3.73 26'.6 1085 12 '~10 , · 14.46 · · 18 3.98 · 25.5 1085 • 12.10 14.14 · · ' 
19 • 3.93 23.9 1076 12.10 13.61 • 
20 • 4.00 23.4 1060 12.10 13.37 · 21 · 3.96 24.6 10'75 12.10 · 13.81 · · · · 22 · 3.72 24.4 · 1080 : 19.42 .' 13.49 · · · 23 · 3.11 .' 29. '1 1106 20.93 · 15.33 • · · e · 24 3 .. 23 30.9 1110 21.46 15.50 · • 
25 · 3.16 32.3 ' 1115 23.18 · 16.93 · · 26 • 3.26 31.4 1120 22.49 15.'71 • 
2'7 · 3.13 31.3 1120 23.03 15.68 · · · 28 • 3.22 31.0 1115 21.80 15.66 . : • 
29 3.24 30.'7 1125 · 21.80 15.18 ' · 30 3.25 29.0 1095 20.08 14.88 · · 31 3.38 28.4 1125 19.39 14.89 .. • 

Apr. 1 3.33 30.9 1105 • 21.83 15.4'7 · • • 
2 3.2'7 30.6 1135 20.46 15.5'7 
3 3.49 26.6 1145 11."8 16.11 
4 3.90 · ' 23.1 1100 ,. 11.'18 14.64 · • 
5 4.31 19.6 · 1095 · 11.'18 13.41 · • ,. · 6 · 4.4'7 19.6 1100 11.'78 13.44 • 
'I 4.31 20.0 1120 11.78 · 13.60 · , 
8 4.30 18.5 1100 11.'78 13.'7'7 · · 9 4.24 17.8 ,. 1100 · 11.'18 .' 12.83 · · · 10 4.49 16.4 1105 11.78 12.38 • • 

11 4.34 16.8 1095 11.78 12.50 • • 
12 4.86 14.9 1105 • 11.'78 11.8'7 · · · 13 · 4.64 13.9 1100 11.'78 11 41 48 • 
14 · 4.44 13.1 1110 11.'78 11.49 • 
15 4.3'7 13.2 1090 13.26 11.48 · • 

Note:-
Ration oonsisted of grain, h~ and silage. 





In making the calculations to determine the 

energy required the data is divided into three poriods. 

From Maroh 12 to Haroh 21 a ration was fed which was slight-

lY less than the requirements. 

fat during this period is 3.4. 

The average per cent of 

The next period from 

Maroh 22 to April 2 tho cow received an excess of nutrients 

and the fat per cent is 3.2. From April 3 to April 15 

the ration ia reduoed and tl1e average per cent of fat is 

4.3. 

The ration fed the second peTiod, March 22 to 

April 2, is greatly in exoess of the requirements. After 

April 2 the cow was again placed on the same ration under 

whioh the experiment was started, being that which was re­

quired for maintenance, and in addition to supply nutrients 

for about three-fourths of the milk yielded. The test 

in the third period follow~n6 the excessive feeding is 

much hiGher than the previous periods. Apparently the cow 

is not greatly underfed but it seems that a new oondition 

is introduoed. Two possible explanations occur to the 

writer. First, the possibility of introducing large amounts 

of food nutrients into tho blood and organs which is not 

fully transformed into tissue before the ration is dimin-

ished. secondly, the l)rotein, carbohydrate ~ , and fat 

equilibrium may have bean marl~edly inoreased by liberal 

feeding and an actual but temporary starvation may have en­

sued. This theory seems the more likelY since the milk 

yield and weight each give evidence of a decline. 





The third trial is with the Jersey OOW No.2. 

that had oalved 100 d~~s before the experiment was begttn. 

The oow calved in a ver.y thin condition but not being a 

heavy milk producer was fattened by feeding as high as 

I2 .pounds of grain daily. The ration was then decreased 

to near normal which ia equivalent to underfeeding since 

the nitrogen equilibrium was necessarily large having been 

acoustomed to a liberal feed allowance. The oalculations 

are based upon the energy requirements of a milk testing 

4.9 ~ and the data is presented in ~tll in Table XIX. 





TABLE XIX. 

Ei'feot .. of Underfeeding - Advanoed Laotation. 

Jersez Cow No. 2. 
:Percent:Yuu-ui : • Energy • Energy • · Date • of · 'of · Live · supplied ~quired • · · · • Fat Milk Weight · ·(.Wherms) (Theme) • • · · 

Apr. 22 4.8 11.9 8'0 16.'16 · 9.69 · 23 4.4 ' 11.3 8'70 · 15.'16 9.4'1 · · · 24 4.ti · 10.9 8!1:0"' ~ : 13.53 · 9.32 · · 25 · 6.8 11.1 · 866 • 10.58 · 9.36 · · · · 26 5.4 10.6 · . 842 9.0'7 9.06 · 2'1 5.6 10.'7 840 8.32 9.0'7 · · 28 · 5.4 10.8 856 9.4'7 9.20 · 29 • 5.0 10.9 • 860 11.2'7 9.26 · · • · 30 • 4.'1 10.'7 852 · 11.98 9.14 · · May 1 5.0 12.5 852 15.'78 9.'79 • · 2 5.2 11.1 850 15.'78 9.2'7 
3 4.8 11.6 860 15.'18 9.51 
4 4.4 10.9 860 11.2'7 9.25 
5 4.8 11.6 860 15.'78 9.51 
6 4.8 11.8 8'10 15.'78 9.6'7 
'! 5.0 11.8 8'r0 15.'r8 9.6'7 
8 · 4.8 11 •. ,!! 866 -' · 15.'78 9.5'7 • · . 
9 · 4.6 11.8 : 86'7 8.64 9.63 · 10 .5.0 11.8 , .. ,865 · 9.4'7 · 9.61 • · · · 11 4.5 11.3 --855 9.4'7 9.35 

12 5.0 12.4 866 9.4'7 9.84 
13 4.8 11.0 · 845 9.4'7 9.20 · 14 5.8 11.8 · 850 9.4'7 9.52 · 15 4.8 11.8 845 9.4'7 9.49 
16 5.0 . 11.'7 840 • 9.4'7 9.42 . · 1'7 5.2 12.8 850 9.4'7 9.89 
18 • 4.3 12.0 • 866 9.4'1 9.68 • • 
19 4.6 13.0 880 9.4'1 10.14 
20 • 12.3 8'75 9.4'7 9.86 .. .. .. 
21 4.8 12.1 886 , 9.4'1 9.83 

Note:-
Ration consisted of 20 pounds silage and 10 pounds 
of h~T daily. The grain was deoreased from "12 
1bs. to 3.6 Ibs. Hay was also reduced to 8 1be. 
during first undorfeed~ng period. 





The grain allowanoe was reduoed April 24 to 30 

and luring this period of low feeding the test was appreei-

ably higher. It should be noted that the aetual nutrients 

reee1ved were still sufficient to support the milk yield 

as is shown by the energy supplied but in reality the r~tion 

was .inadequate beoause of a high nitrogen equilibrium which 

was established through generous feeding over a oonsiderable 

period of time. This is in aeoordanoe with the results 

obtained in Table XIX. Following the low plane the oow 

was again overfed for eight days and the test dropped to 

normal. When the feed was again reduced to her actual 

requirements only a ve~T slight inorease is obtained and 

this only for three or four days. It is the opinion of the 

writer, since many warm d~Ts followed in May, that the mere 

fact that no deoline was observed ia an indioation that the 

test was somewhat inoreased by the reduction in nutrients. 

Sinoe the ration was aotually suffioient in nutrients the 

organism quiokly responded to the new conditions and after 

a few days a high test uould be unexpeoted. 

Effeot on the Per Cent of Fat - - Cow Thin --- - -.-.. - -- - - -....-.-

~ lIormalg Fed. 

A thin animal was generously fed immediately 

following parturition. The objeot is to determine what 

influenoe would be had upon the per oent of fat. In 





Table XV an Ayrshire OOW that oalTsd in 8 fatty condition 

4i4 not produoe an abnormal fat oontent in the milk, except 

during the first few days, while the oow's condition would 

Bot permit of heavy feeding. What would oocur if a 

thin animal be placed under similar conditione? The data 

is given in full in Table XX~ 
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TABLE XX. 

Cow Thin and Fed Normally. 

Holstein Cow No. 206. 
D~a : Peroent: P'itnna.s : Energy Energy · · After • of • of · Live • Supplied Required • . · • 
Ca1vin~: Fat : Milk • WeiGht ( Thermal . ( Thermal · · . • 

1 4.5 1'7.8 12'70 14.09 14.93 
2 4.4 29.5 1250 15.15 16.61 • .. 
3 4.6 21.0 1265 · 16.16 16.5.6 • 4 4.6 32.8 12'10 . • 14.36 1'7.'73 
5 4.4 33.9 128'1 ·' 

: 
9.7'" 18.16 · · 6 4.5 33.9 1240 · 13.22 1'7.8'1 · · · '1 4 •. 4 28.'7 1210 · 18.1Q 16.13 · 8 · 4.0 33.3 1220 18.10 1'7.5'7 • 

9 4.0 3'7.2 1215 19.13 18.'11 
10 4.0 39.4 1211 19.13 19.34 · · 11 4;1 ' 40.0 · 1230 19.13 19.64 · 12 3.9 43.5 · 1266 19.88 20.'91 · 13 4.0 42.:3 1265 · 19.88 20.55 · 14 3.8 43.9 1.262 · 20.6'7 21.01 • 
15 3.9 43.4 128'7 21.60 21.01 
16 · 3.9 42.0 · 1250 21.60 20.36 · · 1'7 3.8 43.2 1265 · 19.38 20.82 · 18 • 3.4 40.6 129'7 19.98 20.23 • 
19 3.7 · 43.8 1276 19.82 21.06 · 20 3.6 41.5 125'1 20.0'1 ' . 20.26 · . e · 

21 3.6 · 42.7 · 1320 19.5'7 21.00 · · 22 3.3 41.2 .1292 19.5'7 20.38 
23 3.3 44.5 '1296 20.00 21.39 • · 24 3.9 44.9 1302 20.00 21.55 
25 .. 3.3 42. '1 1285 20.00 20.'79 · . e 

26 3.8 44.1 128'7 18.33 21.22 
2'7 3.8 41.1 12'16 18.33 20.25 
28 3.'1 41.8 1293 18.33 20.5'1 
29 4.0 38.6 1285 18.33 19.56 
30 4.0 38.'7 12'11 18.33 19.50 
31 3.'1 3'7.4 · 1254 20.00 19.00 · · · 32 3.'1 36.8 1324 20.00 19.26 
33 3.3 40.1 1332 · 20.00 20.30 .. 
34 4.5 44.0 1303 20.00 21.29 
35 4.3 42.0 1316 20.00 20.83 

• 'Cow off feed. 

Note:-
Began feeding green feed the 17th day. 





Oow No. 206 was turned dry about six weeks before 

she was due to calve o.nd during this time was kept in a 

dry lot and permitted to have only about 12 to 15 pottnds 

of alfalfa h~ daily. Asa result she was unusually thin 

at oalving time. In normal flesh the oow would weigh\ 

1450 poun<ds. 

In the early part of the period the cow tested 

more than 4 %. A high milk yield was quiokly attained and 

as a result the oow was somewhat underfed during the first 

few days. The average test for the entire trial is 3.6 % 
and the test was as hieh at the end of the trial BS tr.e 

average. . No deoline in test or body weight was apparent 

whioh shows beyond doubt that unless the animal be underfed 

this abnormality in test will not be obtained. The test is 

doubtless high for this animal under the existing oonditione 

but as pointed out in the earlier pages, Deoember is likelY 

to be the month of hiehest tests. As this was made in 

November and early Deoember this explanation is very plaus­

ible. The monthly test for Deoember is 3.5 %; Janua~T 3.5; 

February 3.8; Maroh 3.5; April 3.6; May 3.6; June 2.~; 

July 2.6; August 3.2; se~tember 3.3; October 3.6 and 

November 3.8 %. 
The introduotion of large quantities of green 

feeds in the latter half of the trial will aCOOtUlt, at 

least in a large measurG, ~or the apparent t ·endanoy to in­

orease in weight. 
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Underfed and Oyerfed - Two Lactations. 

A very interesting trial was made with Jersey 

oow t No.2. The oow 'W8S dry during the last part of 

1910. and was "roughed" through to calving time on h~ 

alone. 

flesh. 

She aalved January 1~. 1911 in a low state of,. 

Soon after oalf birth she was placed on a ration ' 

suffioient for maintaining the bo~ and milk producing 

funotions. The rati"on was gradually inoreased above the 

requirements of the animal and a high ration fed through-

out the entire laotation. As a result the oow oalved 

February 25. 1912 in a ~at oondition. After calving this 

time the animal was fed a subnormal ration in oontrast to 

the previous period. giving 8 reveraal of conditions. 

The data is tabulated in Table XXI. 





TABLE XXI 

Underfed and Overfed. 

Jersel Cow No. 2. 
· · • · Cow Thin - Overfed · Days : Cow Fat - Underfed • · · Energy • EIlergy :Peroent: Aft er : Percent: Energy : Energy · • · Required: Reoeived: of .' :Calving: of · Received:Re~~1red: · (Therms}:(Therms) . Ft:\t · Fat · C Therms} : (Therms : • · • 

'1.82 '7.48 4.63 14 4.'16 8.50 10.80 
· · '7.'72 '7.48 4.42 16 5.05 8.50 10.8'7 

'7.90 8.24 4.21 18' 4.8'7 8.50 10.90 

8.24 8.99 4.45 20 ' 4.66 8.50 10.'73 

8.2'7 8.99 4.32 22 · 4.76 8.12 10.82 · · · 8.20 8.99 5.34 24 6.12 8.12 10.66 

8.28 10.49 4.'73 26 5.05 8.12 · 10.'70 · 
8.59 10.49 4.59 28 4.95 '7.74 10.4'7 

8.25 10.49 4.46 30 4.80 '7.'74 10.60 

8.42 10.49 4.5'1 . 32 4.90 • '7.'74 · 10.48 . · 
8.3'7 10.49 4.68 34 4.'70 '7.74 10.5'7 

8.26 10.49 4.39 36 4.66 '7.'74 10.48 
· · 8.00 11.62 4.'72 38 4.81 '7.6'7 10.'72 
· · · · '7.'71 11.62 4.92 40 4.59 '7.42 10.'74 

· • 
8.33 11.62 5.06 42 4.65 '7.10 10.50 

· · 8.38 12.75 4.62 44 4.92 '7.10 10.96 
· · t3'.'5 13.13 4.7'7 46 4.60 6.43 10.74 
• • 

8.63 13.13 4.45 48 4.6'7 6.43 10.52 

9.06 13.13 5.08 60 4.56 6.43 10.1'1 

8.83 13.13 4.6'7 62 4.5'7 6.43 10.'13 





The resultasre of striking interest. The 

tests whioh are reported in the above table are ~or cor-

responding d~s in two oonseoutive laotations. Attention 

is direoted to the fat peroentages. In the latter laota-

tion, the animal being fat and fed a Bubnormal ration, the 

fat percentage yielded is from 0.2 to 0.5 higher than when 

she was thin in flesh and overfed'. It is known that gener-

OUB feeding of a thin animal will increase the fat content 

slightly. This was pOinted out by Wing and Foordl in 

some work oonduoted with this pOint in question. Hence 

the differenoe in favor of the period when the cow was fat . . 

is less than it would have been had she reoeived only a 

normal ration when thin. 

Effeot of Underfeeding - Oows Moderately Thin. 

The data obtained and presented in the pre-

oeding tablsA is strikingly uniform. Where animals 

have been fattened and subsequently underfed an increase 

in the fat paroentage is oonstantly reoorded. Further-

more, it has been shown that a fat oow Vlould not yield 

an abnormally hieh per oent of fat in the milk when fed 

a ration supplying suffioient nutrients. Another trial 

with a cow moderately thin and normally fed did not result 

in an abnormally high test immediately after parturition. 

1. Cornell Agr. Exp. sta., Bul. 222. 
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Finally, trials were made with oows that w~re moderately 

thin and tUlderfed and the results obtained are shown in 

the following tables. 

Trials were made with six cows with the view of 

answering the following questions. Oooasionally in ex-

perimental work a cow will sustain a loss of appetite or 

in changing from one experimental ration to another they 

are sometimes fed an insufficienoy o":f nutrients. 

effect would this have upon the per cent of fat? 

What 

It is 

a oommon practice for dai~ cattle assooiations in this 

oountry to conduot two day butterfat tests eaoh month 

in determining the produotion of a cow. Would it be 

possible to underfeed these eows for a day or two before 

the test is to be made and thus obtain a high test? 
is 

Data/presented in Table Y~II on this question. 





TABLE XXII. 

Underfeeding - Cows Moderately Thin. 

· · · · Cow No. 220 . · Cow No. 219. . · Milk :!elcent. Ener~ : Date • Milk .:Feloent. Ener@;lf · · · Yield: of :Suppl ed: Yield of :Snppa1ed 
Lbs. Fat : (ThemB): 1912 Lbs. Fat : (Therma) · · · . 

3'7.8 3.65 . : 1'7.22 Jan. 23 3'1.4 3.15 15.64 
36.0 3.40 17.22· 24 35.4 3.00 16.47 
36.3 3.27 1'7.22 25 3'7.3 3.10 16.47 
34.9 3.40. 1'7.22 26 · 3." • ." · 3.3'r 16.4'7 . · · . 
36.5 3.20. 1'7.22 27 3'7.4 2.85 16.4'7. 
35.2 3.25 13.37 28 38.4 3.86· 11.96 
35.9 . : 3.10 13.3'7 29 34.a 3.05 11.96, 
34-.6 . : 3.35 . 1'7.22 30 36.0. 16.4'7. 
36.2 : . 2.90 17.22 31 34.4 4.57 16.4'1 
33.5 . : 3.35. 1'1.22 Feb. 1 34.7 4.15 16.4'1 
35.2 . : 3.30 1'7.22 2 31.4- 3.60 16.4'1 
35.0 : 3.20. 18.26 3 38.5 ' 3.25 16.47 
33.0 : 3.50 18.26 4 34.5 3.35 16.47 
32.2. : 3.15· 18.26 5 33.0 3.27 16.4'1 
36.2 3.20 18.26 6 3'7.8 · 3.10 16.4'1 
36.0 3.05· 13.3'7 '7 38.2 2.92 11.96 
34.5 2.95. 13.3'7 8 . . 35.9 · 2.95 11.96 · · 34.8 2.95 18.26 9 35.5- : 3.15 16.4'1 
35.2 3.00 18.26 10 34.7· : 2.95 16.4'" 
34.8 3.15 18.26 11 34.0. · 3.15 16.47 · 36.0 3.00 18.26 12 35.5, : 3.20 16.4'7 35.9, 3.05 18.26 13 35.3 · 3.'70 16.4'1 
36.5· 2.95 18.26 14 36.7 3.35 .16.4'7 
35.0 2.95 ·18.26 15 35.2· 2.'70 16.4'7 
35.8 2.85 18.26 16 4.04 3.2'7 16.47 
35.6 2.95 13.3'7 1'7 3.".3 2.'70 . 11.96 . 
35.7 · 2.98 13.37 18 35. " . 3.00 ' 11.96 · 32.3. : 2~83 18.26 19 34.3 · 2.'78 16.4'7 · 31.3 · 2.97 18.26 20 32.7 · 3.05 16.4'7 · • 
32.0 - : 3.02' 18.26 21 33.6 3.00 16.47 32.2 2.9'1 18.26 22 35.2· 3.58 16.47 33.9 · 2.90 18.26 23 35.1 3.15 16.4'7 · 33.6 · 2.80 . 18.26 24 . 35.1 · 3.10 16.4'7 · . · 31.6 : 2.95 18.26 25 34.5 . : 2.90 16.47 32.2 : 2.83 13.37 26 33.0 · 3.0'7 11.96 
30.2 : 2.90 13.3'7 2'1 31.8 · 3.1'1 11.96 
30.8 · 2.95 13.3':' 28 30.2 2.'75 11.96 · 

( continued) 





TABLE XXII 

(C ont inned) 

Cow No. 220 Cow No. 219 
I\i11k :Peroent:Eriergy • Date • Milk :Percent:Energy . • 
Yield: : of :Suppl1ad: · Yield · of : Supplied · · nLbs. Fat : (Theme): 1912 : "Lbs. Fat : (Therma) 

30.3 3.15 18.2& Feb. 29 35.2 ' : 3.03 16.4'7 
28. '7. 3.4'7. 18.26 !~a.r • 1 34. '7 · 2.9'7 16.4'7 · 31.5 3.30, 16.4'7 2 35.1 . : 3.25, 16.4'7 · · 30."!, • 2 .. '73. 4.85 3 , 31.'7 : 3.00 16.4'7 · 28.6 2.63 9.90, 4 35.4 · 3.35 16.4'7 · 28.5 2.65 15.88, 5 34.6 , : 2.8~ 16.4'7. 
3Q ' ~" O 2.45 15.88 6 35.2 . 2.63 16.4'7, 
31.1 2.55 15.88 '7 35.9. 3.35 11.96 
30.9 2.5'7. 15.88 8 34. '7 3.1Q 11.96 
29.5 2.60 15.88 9 30.3, 2.80 11.96 · · 30.5 2.55 ,15.88 10 30.0 2.95 16.4'7 
29.3 2.90 15.88 11 31.~ 2.30 ' 16.4'7 
29.8 2.'70 15.88 12 34.9 3.2'7 16.4'7 
33.3 2.'70 15.88 13 32.6 3.4'7 16.47 
31.3 2.73 16.88 14 35.0 3.10 16.4'7 
30.0 2.8'7 15.8e 15 33.2 2.'78 16.4'7 · · 31.2 . 3.6't 11.96 16 34.4 3.00 11.96 · · 28.8 · 2.'70 8.24 1'7 31.0 2.85 11.96 · 2'7.2, : 2.62 8.24 18 30.'7 3.06 11.96 
24.2 8.24 19 28.2 · 2.6? 11.96 · 24.5 2.'75 8.24 20 25.3 ' : 3.05 , 11.96 
26.5, · , 2.85 8.24 21 28.4 · 3.22' ' 11.96 · · 25.8 2.65 8.24, 22 . 29.3 · 2.20 . 11.96 . · 28.9 2.85 15.88 . 23 33.1' : 3.15 16.4'7 
28.8 2.'75 15.88 24 32.'7 ' : 2.65 16.4'7 
29.'7 2.'75 15.88 25 32.'7 2.'75 16.47 
29.1 2.68 15.88 26 34.3 · 3.03 16.4~ · 28.'7 2. '70 15.88 2'7. 35.1 : 2.70 16.47 
30.5 2.62 15.88 28 33.9 · 3.08 . 16.47 · . 
29.5 · 2.55 15.88 29 34.2 · 2.80, : 16.47 · · 29 • '7 , : 2.5'7 15.88 30 32.9 · 2.55 : 16.4'7 · 29.8 · 2.86 15.88 31 32.5 · 3.05 : 16.4"1 · · 
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Nos. 220 and 219 are Eolstein cows that calved 

about thirty days before the experiment oommenced. ~hey 

were only moderately thin, i.e. they were not in a starved 

condition but in a thrifty milking flesh. They were fed 

normal rations eight days and then reduced to three-fourths 

normal on the ninth and tenth days. In the latter half 

of the trial the feed was reduoed for three consecutive 
.. 

d~Ts instead of two. Un!ortunately 1To. 220 was "off feed" 

Maroh 3 and 4 and for this reason was not underfed as 

was No. 219 on the 'th, 8th and 9th of March. In only 

one case was there a peroeptible ctifference a.nd tl:..is with 

No. 219 following underfeeding on Janua~r 28 and 29. 

Sinoe l1.:1.Q.~rf'eecLing for suoh a short time seemed to have no 

effect it was decided to ~rolong the period of underfeeding 

for several days. ~his was done March 16 to 22 inclusive 

with no preoeptible influence upon the per cent of fat. 

Since negative results were obtained with cows 

in the earlier stages of lactation it was decided to con­

duct the experiment with two oows in more advanced laota-

tion. Nos. 218 and 224 had been milking about ten months 

sinoe freshenine. A detailed report is given in Table 

XXIII. 
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TABLE XXIII. 

Underfeeding - Cows Moderately Thin. 

• • 
Oow Eo. 218 • Oow No. 224 • 

frifd :Perden't:Efiergy • Date Milk :Feroent: Energy • 
of . :Supp11ed: Yield of . Supplied . 

Lbs. Fat -(Thenna): 1912 . Lbs • Fat ; (Thermal - . 
11.6 - 3~9O": 11.13 Jan. 31 1'1.2 3.46 10.24 · 11.8 ,: 4.10 · 11.13 Feb. 1 1'7.5 3.30 10.24 · 11.5 
12.1 
10.0 
10.0 
10.2 
10.5 
9.6 
'1.2 
8.6 

'-'6;8 
8.0 
8.0 
8.0 
'1.1 
'1.1 
'7.1 
6.5 
5.6 
5.1 
5.7 
4.8 
4.8 

Note:-

3.80 11.13 2 16.6 3.55 
3.45 11.13 3 18.0 3.20 
4.00 11.13 4 16 •. 9 2.'16 
3.62 11.13 5 1'1.0 3.10 
3.60 11.13 6 18.2 · 3.45 · · 3.60 7.75 '7 1'1.1 3.00 · 3.40 '1.'16 8 16.6 2.90 
3.46 11.13 9 15.9 3.00 
3.40 11.13 10 1'1.0 3.16 
3.36 11.13 11 . 15.2 3.30 . 
3.65 11.13 12 15.5 3.48 
3.55 11.13 13 16.5 3.10 
2.10 11.13 14 15.5 3.10 
3.7'1 11.13 16 1'1.4 2.95 
3.66 · 11.13 16 1'1.0 2.83 • 
3.62 7.75 17 1'1.6 2.83 
3.32 '1 ""5 18 1'1.2 2.8'7 
3.56 11.13 19 1'1.0 2.80 
3.95 11.13 20 16.0 3.02 
4.05 11.13 21 15.6 3.10 

· 3.81 11.13 22 14.0 - 3.20 · · 3.56 11.13 23 15.0 3.00 

No. 218 shows marked decline in milk due to 
tendenoy to go dry. The laotation is well 
advanoed. 

10.24 
10.24 
10.24 
10.24 
10.24 

6.96 
6.96 

10,24 
10.24 
10.24 
10.24 
10.24 
10.24 
10.24 
10.24 

6.96 . 6.96 . 
10.24 
10.24 
10.24 
10.24 
10.24 

· · · · · · 
· · 

-· 

· · 

· · 

· · 
· · · · 
· · · · 
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The oows were fed normally for eight consecutive 

days, the feed being reducecl to one-l1alf on the ninth and 

tenth da~Ts. No peroeptible influence upon the fat content 

of the milk could be observed. 

Two Jersey cows that were in a moderately thin 

condition were underfed for seven consecutive days. The 

oows were wall advanoed in laotation, having oalved four 

months before the experimental trial. The trials are 

reported in Table XXIV. 





TABLE XXIV. 

Underfeeding - Cows Moderately Thin., 

• · Cow No. 16 Cow No. 124 · · 11ilk :Peroen'f:Eriergy . Date . Milk :Peroent : Erie'rgy · . • · Yield ot : supplied: 1") Y1-e1d : , of : Supp1ied 
Lba. Fat : (Therma): 1912 Lbs. Fat : ( Therma) 

25.4 5.00 14.2'7 :Maroh 13 33.0 4.8'7 1'7.01 
2'7.6 5.25 14.2'7 14 32.4 4.65 1'7.01 
24.9 5.35 14.2'1 15 31.5 4.85 1'7.01 
26.2 5.13 . 14.2'7 16 34.5 4.43 1'7.01 e ' 

25.2 5.05 14.2'7 1'7 33.5 1'7.01 
28.0 4.15 14.2'1 18 33.6 1'7.01 
2'7.2 4.56 14.2'7 19 34. '1 4.35 1'1.01 
26.4 4.85 14.2'7, 20 32.4 4.15 1'1.01 , 
25.'7 4.'75 14.2'1 21 32.9 4.53 ,1'1.01 
25.6 4.50 14.2'1 22 33.8 4.25 1'7.01 
24.1 4.'10 ~- '1.13 23 32.0 4.38 ~ 8.50 
22.5 4.'13 ' :~ '1 .13 24 2'1.7 3.8'7 ,,' 8.50 
21.3 4.80 ' " '7.13 25 25.1 4.45 8.50 
20.1 4.95 '1.13 ' 26 24 .. 7 '. 4.4'7 8.50 · 20.9 4.60 '1.13 2'7 25 ,.0 4.20 8.50 
19.4 5.05 '7.13 28 24.0 4.60 8.50 
19.5 4.'72 '7.13 29 23 '. '7 4.43 8.50 
21.2 4.15 14.2'7 30 26.2 3.60 1'7.01 · · 22.9 4.50 14.2'1 31 28.0 3.95 17.01 
23.5 4.25 14.2'7 Apr. 1 28.9 · 4.40 1'7.01 · 22.'7 5.00 14.2'1 2 29.2 4.92 1'7.01 
24.8 4.75 14.2'1 3 31.5 4.28 1'7.01 . 
24. '7 . 4.60 14.2'1 4 80.9 4.20 . 1'7.01 . . 
26.2 4.60 14.2'7 5 32.2 4.45 1 '7 ·.01 
25.8 4.55 14.2'1 6 29.2 4.38 17.01 
23.5 4.80 14.27 '7 31.0 4.36 17.01 · · 23.6 4.85 14.2'7 8 30.'7 4.40 1'7.01 

Note:-
£ro samples prooured for liaroh 1'1 and 18. 
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These oows were fed normally exoept from Maroh 

23d to Maroh 29 inclusive, during which time they were 81-

lowed just half the normal ration. As in the other 

trials negative results were obtained. 

The writer does not acoept these preliminary trials 

as oonclusive evidenoe that the test of a moderately thin 

cow cannot be inoreased by underfeeding. It must be as-

sumed, however, that fatness is aa essential as underfeeding, 

and it is proven that a combination of the two will produce 

a high test in the most narked degree. 

Theoretioally a thin animal would not be expeoted 

to yield a high per cent of fat when underfed. An ani-

mal in this state will have on~T a small amount of fat 

stored in the conneotive tissue. No excessive amount 

is liberated when the musoulature tissue is broken down 

to support the milk yield and bodily functions. A thin 

animal receiving a starvation diet breaks down its tissues 

very economioally and doubtless all of the fat that is freed 
1 is used in the body as fuel. E. T. Bell found a gradual-

lY decreasing amount of liposomes during inanition with 

frogs, oats and rats. This would indioate a deoreased 

quantity of fat droplets in the musole fibers and an ab­

normal fat oontent in the milk would be unexpected. 

1. Aua dar Internat10nalen Monatssohri£t f. Anatomie 
U. Physiologis, ('1911), p. 326. 
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A ,Survey of the Inoomplete Work. 

~he writer is of the opinion that cows, having 

an inherent faculty for l)roducing large quantities of milk, 

are more responsive and yield ·an increased fat percentage 

when underfed. This opinion is formed from having a 

personal knowledge of the ability of each cow in the ex-

periment. Cows of this type yield large amounts of milk 

e,'en under a.dverse conditions. If they are fat an in-

creased butter fat test results. The milk yield of an 

inferior oow will decrease w~en insufficiunt nutrients 

are supplied. Eer tissues will not be saorificed as will 

those of an animal possessing more pronolUlced dairy 

qualities. 

Thooretically, n cow in ' thin flesh at the time 

of parturition should not yield a high per oent of fat 

even though she be ~~derfed. But none of the data bears 

direotly on this point and suoh 0. t7."ial should be made. 

If a thin animal was starved, aftAr having been 

fed an excessive ration lonr enough to i~crease the nitro­

gen equilibrium, it would seem that the fat percentage 

would be inoreased much the ,same as when a fat animal is 

starved. Furth~r work will be done to reach a solution 

of this question. 

From the data at hand it is believed that high­

er tests oan be secnred in the winter months by under-
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feeding oows in a fat condition than can be obtained in 

the warmer Slunmer season. ~his phase has not been in-

vestigated at the present time. 

The oows must be in the hands o~ a skil1~ll 

feeder if high seven da:r fat yields are to be obtnined. 

A, combination of a high milk yield and 8 high test are 

sought. This combination can best be had. shortly after 

parturition. 





-91-

. Oonolusions. 

A cow when oalving in a high state of body 

fleah will yield a milk containing an abnormally high 

per cent of fat. The matimum fat peroentage is found 

from the fifth to the tenth day following parturition, 

after which time a gradual deoline ocours, the normal 

being reached from the.fifteenth to ,the thirtieth day. 

The high per oent of fat is accompanied by a 

loss of live weight. If a fat cow is. permitted to 10S8 

weight slowly the high fat content of milk can be ·pro­

longed over a period of from two to five months. 

Underfeeding a fat animal causes a loss in live 

weight and an abnormall~ high fat content is obtained in 

the milk. A fat animal, permitted to consume suffioient 

nutrients to fully supply the bodily reqnirements, yields 

milk which corresponds to the normal for the animal. 

An abnormal per cent of fat will be obtained 

in the milk by underfeed.ing a fat animal when well ad­

vanoed in the period of lactation. 

A thin ani~al, not having an exoessive deposi­

tion of fat on the bO~7, will not yield an increased 

per oent of fat in the milk when underfed. 
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