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INTROTTICTION

Previcus to the introduction of tre Bubceck test, and
to the establishrent of Advinced Rezistry Classes by the
various Breed Assocociaticns, little attertion wus zuid to the
guality of the rilk produced by the dziry cciie

™ith the introduction c¢f the Bubcock test aid the sub-
gequent rayment fer milk on the quality basis, the attenticn
cf bresders, investigators and others was turned to the fat
content of the milk,

Investigators «nd breeders tten found trhat the fat con=-
tent of the milk of tre individual cow varied ccrsiderably.
This led to furthsr gtudies and revealed & nurter of facters
that Apparently ir.fluenced the fat content ¢f tre ailk.

On=z of the factors thut uay influence the fat content
of uilk 1s the tody temperature_of the cow ot the tise ¢
nilkinz.

Ag thevrs was no exrerviment:l data covering this fecter,

nd as 1t was the corron belief of Breed Agscciations arnd
cthers that the body terreratire had a direct influsnce upon
the percentizs of fut in the milk, this investigation wes un-
dertaken in an effort tc deternine the relationshir of the
hody termrerature of dairy covs at the tire of nilking to the

rercentage of vutterfat.
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Facters Influencing th

——

utter-f1t Centent of lilk

Milk rreduction 1s ezzentizlly a ghvaeiclerical charac-
teristic, not fully understond; arnd its secretion frem thre
mamrary glands is gurnrcsed tc be cansed partially vy herrones
cr the internal secretiong ¢f dustless glarnds.

Qirgce tntter-fat ig the basis uron wrich tre grice of
wilk 1s daterrirned, tre factore influencino its percertige in
rilk hrve demirded tre attenticn ¢f scisntists and husbandren
for years. U.ny of these fuactcrs are now kncwn; urd only with
extrere difficulty has the influence cf sorme of tham teen ueas-
ured. '

Breed

The no03t readily meuazured influerce and the cne that plays
the larzest part in deterwining the fot coutent of wilk is that
exerted Dy tus differsat breeds; and they are classified oy

Fckles (2) according to test as follows:

Breed Oificiel Fperiment Stuaticn
A. R. Averuages Averages
Holstein-Frizsian 3,427 X457
Guernsey R.027 e
Jersey 5.35; 5157
Ayrshire 3.97% 3,85,
Drovn Sviss 3,077 .
Short Horn 3~5Q3
Ped Poll 4.C%%



Size

Toll (2) has sheonn that without excegtion the ccis thut
have wnade the largzeat zilk ard £at records, hawve besn large
animals for their breed. There is, hovever, nc establishzsd

ize ¢f the aniaul

(0]

relationshipr within the Lreed, vetiezn the
and the richness of the wilx.

Couzleterncss of Uilking

Fecxles (2) at:ites that it is an establishied fact thut the

$
®

first ailk dradn from the udder contuains & very 10w gercentuge
of fat, whils that of tre strippings itests very Ligh.
wylie (3+) found that when leaving about ous-fourth of ths

normal amount of wilk as

«“

trivpings in the udder ¢f a cow, it

apparently caused an iacreuse in the percentag:s of the fat for
the follosing wllkings cf szome cows, and alse, that the effect
scied to laust over several dayse

Individuality

Tirg (32) shtcws in the fellowing tavle that there is a

great variaticn in ths percerntags ©f fat in the wilk of indi-
viduzl cowsg within ths brezed.
Breed Tumber of Faut Ccutent in Par Ce:
¥ilkirgs Hizhest Leoaest
Jersey 28 6.31 He55
Shorthorn 27 5.23 270
Ayrshire ?7 4435 - 3449
Holstein 4.15 1.57



Ruicdzs (40) found *hot variations in test sere rather

commen in mixed rerds of Jerasys aud Helsvelins, and citss this

table as a typgical exuwgple of incdividuwlisie.

Cow Humoer Per Ceut of Puster=-fut of

an Avsrage lonthly Tsst

1 P Y

2.1z

2 2.C:

3 TRy

5 4,17

6 4,15

7 3.1

3 3ol
Coiis numcer 1 and 2 wvera J2rseys; nuwousr 3 wus a grade,

and the reuwxalning covg wers IIolstains.

Fraaar (+3) found that cows, for no a parent redason,

(D

ylzlded milk thut fluctuated in butter-fat conteut «3 much as
four ger cent in two duyse

The cfficial tzsting records (%1) ¢f the various oresd
assoclaticns show that the covs whican excel in totul butter-
fuit production excz2ed the averages cf the bresad in the rer cent
of butter-fat ir the uwilk; and arzs usually thes Ligh testers cf
the trasd.
Freguenegy of ilking

At Beltsville, Xuryland the Lalry Division cf the United
atates Departoent ¢f Agricalture (35) in weasuring the rate of
change, and the averaze increass of wilk and fat due to a
changs frow two to thres tirmes a day nilk, fcund thet the milk

increased 11.97 and ths fut increwssd 12



The averace increase when the chan:e was nude frow three
to feur tires & day wilking was, 6.67 for wmilk and 5.8% for fit.
Tize of Hilkiry

Gowen (4) staites that the evening nilk of & con is, in
gener2l, hicher in butter-f2% than the worninpg nilk. Eckles
(2) states thit whzn cows are milked twice a duy at twelve
heur intervals trhe rilk usually varies but little, altheougch
thers 1s 3 tendency fer the rnilk frox the merning milking to
be a little xnighsr in fat content. If the intervals are nct
eguilly dividsad in the day, the yleld of wilk folleving the
lonz2r pericd will e higher, tut that of the shoerter period
will be richer; often increaging in per cent of fat from 0.5%
to 17. Ingles [5) sonducted tests on u mived herd of 23 ani-
m2ls for a veriod of 1% weaks, and found the uvarage percent-
age of fat in tre rmorning milk to ta 2.977% and that of the
evening wilk 4.319%, The authcr does nct, hovever, st.te us
to the length of time between milkings.

Fxciterent

Babcocx (42) reports thzt kind trsatment and pleasant
surroundings have a greastar influence uron the quality cf
rilk than the kind of focd, provida=d4 the ration given con-
taing sufficient nutrients for the prodiction of milk and
for the mailntenance ¢f the animal. He further st#teq that
a3 a general rule the vercentare of fat in the rilk is nrcre

gsensitive than the yield of milk %0 chances, such aa: increas-



eazing the intervals betreen milkings; the rute of
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milking; chanze of milksrs and manner of milking, especizlly
£ tre manipulation of the teats and udder be different.
If the ccw has tecorme gquiet vefcre milkiluy, excltecent ve-
tveen mllkings doee not seer. to huve wuch irnfluence upon the
yield of milk ncr uron the percentugs ¢f fat in the wilk. There

is, Lecnevser, a great differerce in covs in tris res=ecte A3 a
] > = -

D

ruls ccewvs thit huve been rilkiayg for a leong tiwe are less serncei-
tive than fresh covs zivirg a larce Guuautity of wiik.

Fxercise

Weedsard (5) found that exercise, walking three wiles a

day, irncreused the test slizgkhtly but unmistakally.

=

at

(]

T

In the ructlished results of the experiaents corcducted vy
the Dairy Pivisicn cf the United Stites LPepartaent of Agricul-
ture (7) it is stated that tre water drunk has ro arparent in-
fluence uron the conpcsition cf the milk produced. Also thet
rations of varying watsr content have né effect ugon trhe ccou=-
position of milk. Tocdward (€) sunstantiated tle abcve when
he rroved trat the quantity of water conszured does not aifect
the test, uniess the totwl yileld of nilk is muterially rediced.
Heudesrson (S) reports trat withholding water caused the milk
flow to fall slightly, and the percentzge ¢f fat to 1ncreuse.
Ee found, however, som2 cuses where the percentuge of fut de-

creased.
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Much attention voth in this country and in Eurcpe haz
been rald to the influence ¢f feed upen the richness of milk
because mary dairyeen wnd others believe thut the rer cent of
fat in the milk varies with the quality cf the feed; but Eckles
(2) states that conclusive evidence rnow shohva thut the fat per-
cenutage of rilk carnct ve perwancsutly increused ty any methced
of feedinge

Tocdward (6) found that the test of nilk decreused direct-
iy with the increase 1in feeding of prickly rear. I'e also found
that the feeding cf seven to eleven pouncs ¢ each cow yer day
cf either cottornseed or linszed aswl cuused an increuse in the
fat centent of wilk, but trcugh this experiuent ccntinued for
ferty daye, the percentage of fat ir the milk hed returned to
rnorzal after the first ten days.

moodnard (€) further concludes, after receiving nesutive
results in the feeding of gluten zneul, and pesitive results in
thie feeding of linseed c¢il, thut the increuse in rercentage of
fat 1s due to the 01l ruther than to the protein in the feed.

Eckles (2) states that a sudden change in tke ration, such
a8 greatly increacing the rrotein or oil ccntent therecf, wuwy
iricrease the fat for a fev days with sone individuals, but witn
only tenporary results.

Kellner (8) shoved that ccceanut meal has o specific effect

in increasing the butter-fut content of milk.



Henderson (9) fed cows three tires & duy and fcund that
they were enabled t¢ ccngune & larger aaxount cof feed, and that
they produced a ccrresrondingly larcer arount cf milk, withou
a r2asurable increase or decrease in the rercentige of butter-
fat. Also, that a sudden change in the gruin ration had no
rroticeuvle effect on the percentaze cf fut in the nilk produced.

McCaudlish (1C) showed that when feeds of a hih protein
content are cormpared with general rixtures, the chances are about
even fcr an incrsase or no change in the percentege of fate But
when these hizh protein fzseds, as coccanut meal, gluten meal,
and gerx oil mezxl zre compared with euch otl.er the chunces are
about even that an increuse ¢r decreass 1in rercentuge ¢f fat
will result. Alsc, thiat the reudazinisztration of cottcusezd
real, beforz trhe covs have nad tiue to reccver frow the effects
rrcduced during 4 previous administraticn, ternds to decreuse
rother than incre=se the fat content of milk.

At the Iowa Apgricultural Fxperiment Station (11) tre feed-
ing of soy beans to dziry ccwvs caused a decreuse in the wilk
yield, but an increase in the percentage and total yield cf fat,

Ragsdale and Turner (12) increased the percentage of fut
by decreasirg the totul ration 507, The peak c¢f the increase
was reached accont the third day, and the percentuge of fat ree
mained abnormally hizh ws long =s the reduced ration was ccn-
tinuad, thcugh the yield of nilk was reduced and the total fut

was materially increzsed. This trial was of ten days' duration.
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Eckles and Palrmer (15) fcund that with underfeeding the
pretein and ash content of the wuilk dsclirned aud the fut showed
a zirked rise, esreclally wher the anivul was in gcecd condition.

Cor.diticn

Thite and Judkins (13) shew that corditicn at the tize of
feeding, with reference to flesh arnd adipcse tissuve will es—
recially influavce the .rercentage cf fat. Tiaey ulso found that
cows losing flesh slowly would yield wilk testing somewhat higher
in fct for a pericd of three to six ronths than when freshening
in thin condition. Eckles (14) found that thin cors did not test
a8 high lmrzediately following gparturiticn as trhe averuge shcwn by
thecse cows for tre erntire lactution pericd.

Drugs

EcCandlish (18) stutes that the ways in which drugs ray in-
flusnce the wmarrary glands are rwany and varied, and cites as fcle
lows:

l. The drug zay either stimulate or inlhioit the action cf
the cells by ucting directly cn tre protcrplasm of the secretory
cellse.

2. Tre stimulaticn or degpression of the secretcry nerve
teruinations in the mammury gland, may result in an increased cr
decreased secretion of milk.

3+ The heart action way be increased or decreased thus
eltsring the axzcunt of blccd which would pass through the udder.

Y. The vascmoter influence of druzs is inpertant in that

1t my increase or decrease the amcunt of b»lood pasaing throuzh



the udder by the vasoccrstricticn of arteriolss in cther parts

-

cf the boldy or by dilation ¢f the uartericlss in the mawmary glards.

T upon the digsstive eystem may inufluence

-

5. Drugs actin
the activity of digestion and absorption ard thus affect the
emournt of nutrients availabdle for 1ilk and fat prcduction.

6. Tue drug muy, oy acting on organs indirectly asscciated
with the nawmsary gland, influence ailk and fat prcducticn.

7. Individuul cosys vary in degree of suscertivility to
drugs; and this with the many posasibtle corbinutions of wuction
increases the corplexity of the prcrlen.

Huys und Themas (17) repcert experiments in using various
drugs and tonics as follows:

1. Air slacked lire mixed with the feed caused an incrsuse
in the %otzl nmilk b1t no ncticeanle change in the percentage of
fat.

2. TFowlers' scluticn of arsenic, sulchide of autincny,
sodium bicartonate, ginger, and a tcnic corpound of oilrenl,
saltpetasr, ensom szlts, gentiem, fennugreek, pondered charcoal
and sulrhur 4id nct increase the test, but in sorne caces had &
derressging effect upon the wmilk secretion.

Henderaon (9) found that:

1. Gentian fed at the rate of one ounce twice a day in

the feed, h:d ne noticeible influence upon the producticn of

milk or upon the rercentaze of fat.
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2. lualt extruct given at the rate of six ounces in the
feed twice daily did not cause an increass in milk cr fat.

3+ Ginger fed at the rate cf two ounces per day in thre
feed, causzed t>e ccvs to refuse scrme grain because trey did
nct like it, but the percentage of fat and totsl fat increasad.
It had no arpzarent effect cn the tctal milk.

4, Yux vomica was fed daily in twe dram doses and though
the covs ate it readily threre w2s rnc arparent effect on wilk cr
test.

5« Pilccarrine 'ydrechlor, injected hyrcderrnically twice
daily in cre-fcurth grain dcses, had no arrarent effect on the
rercentage of fut, but it caused an increase in totil eilk arnd
fat ver day.

6. Alcohol, 957 pure, aprlied externally to the udder («d
1iv.) inrediately before milking, seered to have no effect on
the percentage of fat or upcn the total milk prcduced.

7+ Scéium carbcnate fed in cne ounce dcses caused, with
lcw testing cowg, a slight gain in wilk, but a less in test,

rvroducad. There was

-

¥ith no arzpurent change in the tctal fat
ne increase in the milk of Ligh testing cous tut there was aa
increzse of .275 to .333% in percentage of fat.

Hays and Thcmas (17) state that their results obtained with
the use of drugs, &0 not indicate that ths differense in charac-
ter of the milk of Holstein and Gusrnssy ccwa hus any relation

to thelr manner cof reaction to drugs.
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NcCandlish ard Cison (1&) obtained results as indicuted
telow with tha followirny drugs, when only four ccws were used:

1. C“‘tO‘ 011 was aluinicstzred as a drenclk. Cus=half pint
was given in the wmorning and one pint wus given iz the eveanlng
tfor tWo days. All the corg were throrn off fead and refused to
eat grain for two feeds. There was a decreasze of 11 per cent
and 10 per zent in +he perceataygs of fut and tetal fut yield
respectively, and an increaszes of one per cent in the milx yie

2. Alces and Rhubard wsre given a3 beli. One cunce cf slces
and one and thres=-2ighths cunzes of Rhutarv were given in the
evening, arnd cne und three-eighths cunces of RLudarb were glven
in the meruing, for t7o days. There was an averzge lacrease cof
& per cent in ths perceatage of fat and 5 per cent 1a the totul
fat yleld, with a2 slight dacrsacse in the nmilk yield.

3. Potassium icdide was adwinistered at the ruts ¢f thres
tc four draws in one guart of water, evening and morning for
two days. There was an average increase of 4 per cent in milk
yield, 1 per cant in percentage ¢f fat, and 5 per ceut iun total
fat yield

4. Strycualne w23 injected hypodermicully, one=half graina
in ths eveniny ucd cne-fourth .zrain ian the meruiung, for two days,
resulting in an zverage increase of 4 per cent in milk producticn,
6 per cent in total fat visld and 1 per cent in the percentugs of

fat.



5. Sodium cuzedvlate wes adoinistered by dissclving 2%
grains in 20 cc ¢f dietilled water and injecting hyroderuwlcally
twvlce a day for tio duys. Tals resultsd in an average decrease
of 2% ia wilk wud an increase of Wl in rercentuze of fat, and
& one per cent ducreasein total fat yileld.

. Urctrozin and benzoic acid were aduinistered crully,
two drams of urotrocin and two drawus ¢ benzolce acid wers mixed
in one guart cf wuter and given twice duily for two duyse The
range ¢f variations in thz gercenta,s of fut and tectul fut
yislded were vary wides One cow shosed an increase in wilk,
percantege of fat and total favu yileid, tut the averuge for the
three cows showed & slight decrsause throughout.

The authors stave thut the alces-rhubard wixture was the
only one in which all cowvs shewad o warked increwze in perceunt-
age cf fat.

Lanzeni (19) found that daily fesding cf:

1. 1i0CC grains of sodium sulphate incrsased the tctal
pounds ¢f fat, and alsc increased the iercentage cf fat sligntlye.

2. 30 grainc of magnesium sulphate slichtly incresused
the percantage of fut,.

3. 150 gruins of Raubarb decreased the percentage of fat,

4. 25 grains of aloes decreased the percentmge of fat.

5. +8 to 1.0 grains of arssuic ad:iinistered hypodermically

decreased the percentage of fzt.
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QOestrum

Reed, Burnett and Huff..an (31) state that the perceuntuge
of fut in allk may increuse cr decrease Zuring & period of
oestrum. Also that this increuse or dec¢rease 1s liksly tc ve
preceded or folicowed by a correspounding decreagd or ingcresase in
the perccecutage of fat. Thie, however, varies with the individ-
aul cow.

Age

Tckles (2) szows thut cowe of a hizh testirg breed, aver-
aging 5 per oent of fat, will decline to about 4.5 per cent of
fat if they ccntinue to produce to 1% years of age, &nd that
the total awmount of mllk produced per unit ¢ tire increases
with the age.of the cov until the wmaximwa ¢f production is
reach.ed. Tue rroduction per unit of tiwms then decrcases at a
continually increasing rate.

Pearl and inor (1) found tnat the fut percentugs of Ayr-
shire cowa declined with advancirnyg age until the teunth year of
the cow's 1ifz i3 resuched; then the fat psrcentuige rewained aboud
ccnetant through the rest c¢f the nilking life of the cdaive

Eckles (2) states that the fat content ¢f nilk is & natter
of inheritance and a low testing two yeur old will not waterially
increase her test in later lactation periods.

Gavan (20) found that with & known two year old's wilk rec-
ord, the next five yeurs of prroducticn can be prédioted with some

accuracy. He also (4) found that there is a slight significant



fall in ths percentage of dutter-fat contained in tne wilk as
age advances. 3ut this slight fall wey ce accourtzd for Ly the
rise in xilk zrcducticn which occurs ccincidsnt wilth this incre
in age. He also found the ccefficient ¢f correlaticn to Ts

-.0546 4 .0121. Gowan (+) also found Ly mathemzatical deductica

that there is nc significunt correlation, if the wilk production

is held coastant. The coefficient of correluticn wazs found to
.0105 ¢ .Cl2l.

Staxe of Lactaticn

Cockx (21) found that milk is lower in fat just wfter culv-
ing than when the cow 1is golirnz dry.

Tarrington (£2) found that the percantagzs ¢f fat is Ligher
in the end of the lactation period than at its begiuning.

Gowen (4) found that as the period c¢f lactation advanced,
the yield of rmilk decreassd and he comrud ed the coefficient of
cerrelation between yield of nilk and percentags of tutter-fut
to be =.C97S & .0156; or cdds of 100,000 to 1 thut &3 the yield
cf xilk decrsased the percentage ¢f fut increased.

Goven (4) also fcund that s the amount of milk given by
cows increased the prercentoge oompositicn of th2 butter-fat in
the zilk decreasza. The awcunt of decreass 13 statistically
significant, but the fall in the butter-fat content could not

be easily dztected in the small szuwples usually handled.
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Eckles {2) states that under gzoed furw couditicus there
is 1little 1f aany increase in the fut contzaut, witll the pcint
of rapild decline in milk prodacticn is reached.

Fckles and Shaw (23) found that fut represents cn the ave
erazs 31.3% of the totaul solids of cow's milk. The relation
betwesn the fut and total solids shovs a suell variatlcen during
the lactation pericd. The yer cent of fit ian the tot=2l solids
ircreasza about 2 per cent tovard ths end of the lactition
reriod.

Van Slyke (36) rresents tae followinrz tw>le tO show the
varlations in perceantuge ¢f fut in milk with advince of lacta~
ticn. This table is corpcsed cof the wonthly averages ¢of nearly

-100 different lactation pericds.

donth of Lactation Per cent cf fat Ludex Nuweer Us-
in 41k ing Firast lcnth
a3 the Base

1 4.30 100.0
2 L.11 G546
3 4.21 979
4 4.25 08.8
5 L.32 101.9
6 L.53 1C5.3
7 4.57 1C5.3
2 4.59 1CG6.8
9 4.67 1C&.6
10 4.90 114.0

11 5.07 118.0



Hooper (25) fcund that the perceantugs is lover while the
ccv is fresa (rsgariless of the time of yeir she freshens) and
that the milk becoues richer as the lactation procesds, unless
sowe cther fuctor upsets this routine.

Seasonal Variaticn

Eckles (24%) found that regardless of where the lactaztion
pericd begurn the percentage of fut in the milk sheoved & general
curve for the yeur. The rercentaze was less in Juue and July
and eradually rose to 1ts highest point in Deceurer cr Junuary
and then declined egzain to wid-gumner.

UcDuiell (25) statss that the records of 10,870 cons in

Y oow testing a3societions show that fall and winter fresh co.s
exceed svring and summer fresh ccows by 10 per cent in milk and
fat production in the course of the year.

) s

sum.er wonths, then rises gradioally
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FPagsdale and Turner {2 that the percantage of fat

)
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in &ilk is lowest durine th
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during the wintzer mcnths and agrain declines during spring and
SUMIIET e

Ternercture

Ragsdale and Turner (22) stazte that when the scasons of the
year are accoupanied by varying terperaturss, the influence upon
the per cent of fit in cow's wilk is greatsr than that of the
28vance 0f luctation.

Cooke (21) shows that the quality of uilk varies with the
teuperature, veing richer in cold weather and pecrer in warm

weathsesr.



moodward (5) stites that Lot weather lorers ths tzs%, and
that the decr2as2 i3 greatzar with thcse breeds yieldirz nzturale

ly a zilk hich in fat

Rargdale ard Turner (12) show that there is a causative re-

lation betwsan terperature and the rercentuzzs of fut in uilk,

y
this showinz roughly uan incrzase ¢f ahout .15 per cernt of fut
for a decr=ase in texperaturs of 10¢ F.

mhite and Judkins (13) state that though the percentuge of
fat for the herd w:s very vaifcerm during the ccld and warm months,
the average for the warm months i3 .317% lower than for the cold
monthse.

Yewten (23) states that the umcunt of wilk a3 well as the
rercentige of butter-fat may be reduced us the result of very
cold or very het weather and that variztions nay have & rune
of over one per cent. In actval exxerience, howvever, it Lis
been found that the fat prercentage in wilk rises and fulls at
times witheut arrarent reascn.

&

Body Texperatarz c¢f Dairr Cattle.

Lusk (30) found th=t iu warm blooded anirals the tendeacy
is to waintain the body terrxerature at a constant level inde-
pendent of cliwatic conditions. The nervous wmechanism throuzh
whion thiae 1s acoouwgzllished 1s twofceld:- first, there is an in-
creased producticn c¢f heat in the presence of external gold
(the chemiczl regulaticn ¢f tenperature); and seccrd, variations
in the quantity of hlcod suppli=d to the skin wcdify lcss of
heat by radiution and conduction, and variations in the amount

¢f sveut modify tlie losz of heat oy evueporation of wuter(these



[
(9

are the fuctcers of ths rhysical regulaticn ¢f texperature).
Less ©f heat by an crgauisw at rest follone the patus ¢f con-
duction and radiaticn by:

l. Fvaporaticen of watsr from lungs and cxin.

2e Warwing the food ingested.

2+ Waradng the inspired air.

Levoisier (3C) ncticed that cold increaszss the netebolisme

Lusk (2C) found thut the physicul regulation cf vedy teu-
perature increased wy certiin vcluntary acts, such as are Cco=-
served when a dog exrnosed to ccld lies dewn in such a way s
tC exrose a3 emall a surfuce as rpessivie. The contrust to tlils
i3 offered whenr cn a Lot duy the dog evtends nis liwcs and
gtretching hizsslf as nuch as gossiule teuds 0 proucte tle
loss of Laute.

Krias (32) cbservsd that the rnormal tcewperaturs of th
aniucul body is never a ccenstant figure. He wlso states tuat
little attention has been giver to tha study of the variaticus
in the body “tenperature of farm animals, under conditions wiich
are known to affect tle tenperature of man. .He furthier adds
trhet a 211 in tengerature invariably fcolleows the drirking cf
water and varles dirsctly witk the quantity ¢f water drunk.

The eating of fcod caised the vody tanperature to rise slightly

2% the cews were recelving only

fer about one-ihllf hour, the

rairtenavice ration.



Peiitt (27) found the rung2 cf variation of ths tewmgeram
ture of normxzl cattle t0 te preater tran the runge of varieaticns
¢f human tenperatures. He also fcund the averags rncerrul teugpera=-
turs to be arcund 101.0 dagrees F., with a rarge of 4.4 ﬂeéreea
in extrece cases, but also thnat there are differences in indi-
vicuals in thess duily variations. Hewiit further found that
when water wus given to cattle at accustored tires and in regu-
lar quantities trers wasg little, if any, variatlocn in the dody
teurerature.

Tooldridge (45) after wuking 520 ohservatisns on 63 appar-
er.tly ae.lthy dairy cattle, found the average tzumperature of
these cous to be 101.4 degrezes F. The lcwest teusperature wes
100.4 degrees F. wnd the highest was 102.8 degrees F. Ile furthsr

140z net wi

ct

stated that these extreres are L in pructice.

w
4]

Colin and Thanhcffer (45) give as the rargs of norial ten=
reratures of dairy co- g 102.4 to 101.3 dezrees F.

Friedoergaer aud Froaner (47) consider 101.8 dsgrees F. as
the average termperature cf dairy cattle.

Hudssr.opule (42) frew 50,CC0 observaticns gives 1814l de-
gress F. to 101.& degrees F. as the range cf tewnperatures of
norial duiry covse

Swith, Meude (49) states that the range of terperuture cf

norrxel dairy cors is froa 1C0.4 to 101.3 degrees F. and further
rerarks that o variation of cue degree or uore indicates sowe
failure in the cr.enism or scue departure from the nutural pro-

cess Of metavcolism.
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The Trnited Statss Departrent of Agriculture (50) gives
the runge of tempersaturss in the nermal beviae aws 101.0 de-
grzes to 1C02.0 dsgrces F.

51l) stat

W

Larson and Putrey that the rangs ¢f the ten=
reratures of noraul dairy covs 1s frcw ill.0 degress to 103.0
degrees F.

FPeed and Burrett (33) found aftsr tahing 22,515 coserva-
tions on an average ¢f cver 60 he.d of dairy covs dully for one

yeir, thot tha averaze tenyerature of the group wus 101.12 cde-

grees F., »ith a rangze from 9.0 to 106.0 degroes F.



GENTRAL QMIVAERY AR DTISCTEQION CF T'T REVIEW OF LITFRATURE.

It 1s very evident frow ths ravies of litsraturs thit
the rercentaze of btutter-fut in the wila of diiry ceows, varles
censideranly. This variation xzy be cuvsed by any cne facter
or oy a coubination of 470 cr wcre facteors.

Tue chief factors thit nray influsnce the rercentapge cf
fat in wilk are:

l. PBreed.

Thers is & varisticen according to breed.

There ig no direct relutionchip between the rercent-

age cf fat and the slze of the unimil,
3. Irdividuality.

Individuaslity i1s one of the rest luportunt factors
that affect the percentazs of fat in cove wilke The rercentuape
of butter=-fut in the wilk of individual covs ut times fluctuutes
very widely, the caus2s for which ure nct alweys xnovin. The
rercentage of the fut of the nilk of a cow within the breed is

an irheritont characteriatic of the individuale

Corrpleteness of ilring

The stricpings cr last wilk drawn froxr the udder test rel-
2tively hisher thun the preceding zilk drawne Waen sore of this
last milk 1s left in the udder i%t is liable t0 cause an increzse
in the test of the irilk of subseqgient wilkings and the effect ruy

b2 of several days' duration.



Frequency of Milkirn;

Increasing the nuwover of wmilkings yer day from +wo to
three or four tires increases the yield ¢f toth fut and uilk
and mey tend to increise the percentage of fat.

Time of Milkir:

Auttrorities disagree as to the effect trh.it tiue of duy of
wilking has upon the percentuge of fut in the zilk. The author
is of the opinion that irdividual cows, when the pericds petwesn
milkings are cf eyual length, have & definite tiue in the day
when thelr percentzge of butter-fat in thelr uilk is higher.

The tire at which the nilk of t@is cow tests hi_ hest may te
changzsd for no anvarent reason.
t

Txclterent

~ulet and cenrfertatle surroundings and quarters probudbly
tend to reduce the daily vuriaticns of the test of tle individ-
ual cow. Thouzh & ccwr has been excited, 1f she lLas becowe guiet
before milkine, this prrevicus exclterent does rnot seem tc affect

the percertage of fat in the rilk.

Fxercise tends %0 incrzase slichtly the rercentige of fut
ir tre rnilk.

water

The arount of water corsumed has no aprarent influznce upon
the rercentaze of fut in tre nilk previded that the wimount of rilk

rroduced rerains nerazl.



Feeding

By Jjudlcious feeding one can beth increass and decreass the
rercentzage of fut in the rmilk. The duration of tirne over wrich
the effect of feed cir. bz extended hus nct wes yet been fully wme=e-
ured.
Conditicn

Auninuls in high conditicn, covered with firr flesh, will cern-
tinue to yileld milk c¢f a hizher fet centert thun when they are in
thin conditicn. The effect ¢f tre high cordition has bteen kncwn
to extend through six menihs of the lactatlcen pericd.
Pruzs

Many conflicting results have been cbtulned cn the percent-
age c¢f fat with the use of drugs end gelactopcgues. Drugs and
gzlactogesues cannet be rslied upon to increcsse the percentage
of butter-fat or the yield of nilk.
Qestrum

There has nct been sufficient data ccnpiled or published
to warrant the drawing of any cenclusiens rezurding the effect

of a period c¢f ocatrurm urcen the rercentage of £t in the wiik.
- & <

(ra

Aye

Ag ccis increuse in age the rercentage of fat in the milk
decrez=ges. Thig wipht be due, hewever, to an increase 1in the

yield of nilk.

Stags of Lactaticn
The fat rercartipe is lower while the cow is giving a large

flov of wilk regurdless of the tire of yesar ghe freshensg and tre



milk tecorss richer after ths first wenth as the lactation
prcceeds, unless gnome ctrer factor upeets this rontire.

Cenaonal Variaticn

Regardless cf where the lactation period begins, the per-

increases tovurld winter, then az~in dacreases to rmidsurver.

Txter~2l Terreratira
— ——

The quality of tre ndlx varies with tre ftevrerature, be-

ing richer in co0ld weatrer and pecorer in warn weather.

Bcdy Termperuture

Frcin the revievy of literature we find that very little
work has teen done to dzate in studying the vuriations in tre
body termreratures of dairr covs under cornditions that ure knemn
to affect the terrerzature of nan.

The opinicn seems 4o rrevail thet a cov czn noruully fluc-
tuate nore in temrerature than cun & man. The range of terper-
ature in the normal cow is admitted to bte from iCO.4 to 1C2.4

degrees F., thus giving a nmean texrerature of 1Cl.4 degrees F.
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EXPFRIVENTAL ™COTRX
PLAYN OF THE EXPERIWIUTAL "IrX
O3JTCT CF T+T TYPTRILFIITAL TORK
Tas object of thnis experirental work is to study the re-

lationship tetwes: ths bedy teagerature ard the percentage of
btutter-fat in the milk of duilry covs. Tiae results covalusd dy
thls study sznould tewnd to aid in weasuricy tae effect tuLat body
temgerature has upon the percentags of outter-fat iu tas wilk.

Gensral Plan

A numuver of cows early in thelr stuge of laoctation are to
be selected from the Ccllepe herd. The body tewmperaturs of euch
cov 13 to s taken durlig euch and every wilking. Tie wllk is
to be tested by tie Bubcock wstheode From the dauta 80 collected
the relationship of the body tenperature te the perceatige cf

4

butter-£f2t in the milk is to e waasurzd Ly the aild of accegt

A
-

®

wothewaticil formulaes.

Selection of Couws

Tle essantial thing is to get andmals thwt will milk fcr a
long p2ariod of tiwe; so several cows, the majerity of which hwve
Just recently freshenzd, will te selected for this exgerinent.

i‘ethods of Collaecting Tata

Anal teaperatures of euch cov are to be tuken at every wilk-

irg with the tlhzrmometer inzert

w

d full length, just as the cov
is teing milked. The thermoastecr 13 to be wllowed 10 riwwln ine-

gserted for at least thres nminutcs. Tae reuding 1s to ve recordad

\N l



imrediatsly. Accurately zzlibrated and tacted clicicel ther-
momsters are to e used exciusively in this wirxe Sauwgples ¢
the wilk cf sach cow are t0 te tauen at sach wlikiang wnd tested
by the Babcock methed

Severul experizents are to ve cuaducted in an eifort to

D)

Cawnge the voldy tengeraturs or the fut cceutent of the wily of
delry cow3e by the uss of fezds, oils or drugs, and blanketing.
The additional data thaus ovtained might show o defiuite relatioun
vatwzen the voldy taugperaturs and the perceantugs of tutter-fat

&

in tre milk. .
TXPTFINETTAL TATA

IT wis nct possivls to securs covig tnut would meet wll <f

cur reyulrswrents. devever, the foilonily parevresd cows, which

will be designatsd by thelr herd nurbers, wers finully selectsd.

ih
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This tadlz gives u gihcrt descrigtion ©

re work:

Ccew Brssd Ags Estimated ’e¢b-us &t DBegin=~  Dats of
Qe ning wnd Fad of thls Experi- Luast Fraah-
went ening
6 Helstein 10 yr. 158%# - 15604 10/17/23
25 Holstsin 6 yr. 15224 - ﬂ;)f g8/25/23
42 liolstein 4 yr. 1112# - 1152% 9/21/23
%2 zerns2y 3 yT. 096# - 10314 9/23/23
128 Holstein 3 yr. 11504 - 11304 16/ 7725
141 Holstein 2 yr. 12754 - 12204 15/ 3/2%
145 holatein 2 yr. 10004 = 10354 10/ 1/2%



5 an
this ncrk.
Cous #25 and #1783
but w3 thelr ailk flow
per day and tcwvard the

twica edch day.

4 #141 were ailked four tines ger

lessered threy

were wliked thres

duwy tarough

wers milked four tites po2r duy «t first,

tices

end of tils exgerizent were wilked only

Cow #95 was milksd three times a dzy through out this #ork.

=:L

entire pericod

d #1%5 vers milked oxly twice a day during tuis

Tre follcwinyg grain amixtures were used tarcughout tie ex-

periment and will be referred to by nuwdsr whea reguired for

referernce.

Grain lixtuxre %1

Grain Nixt ure =2
Crain Uirtuze £3
GI"‘J, ia

during the

during

Ll
V1 C OO

NOOOOO

T
=

Az s e S

=

hoaiay or ground corn
gluten fegd (Ruffale)
"‘I‘C.lnu. ca

brun

0il meal
cottonszed real
calcium carvonate
salt

Lominy or grcund corn
oran

ground oats
ccttonseed aexl
gluten weal (Suffalo)
Culciui caroonats
salt

ground corn
ground cats
uull beu..b

1C # 0il izeal

Uitture #3 was fed to ¢

which time these ccus

ware ased in a feedir

ovsg f25, ‘4'2: g5, 128,

and 145

menths of January and Fsoruary and & part of larch,

experinent.

I
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COTRTLATIOCY TABLTS, etc.

Trhe following tables contaln the ccllect=d data arranged

3,

to show the correlatien vetwesn the vody teurverature of dairy
ccorg and the percentage of butter-fet in their milk.

Tubles nu~ber I to VII inclusive give the correlated duta
of the individual cors, collected from Noverber 24 to Narch 25.

Tuble number VIII gives the correlat=sd data collectzd cn
cow nuwber 1%l from October 2% to Tecewber 24 iuclusive.

Tatle nuwt2r IX shovs nine hundred correlatsd cosservatlons,
the toitul of these mads on all the cows from Ocscber 2% to De-
cerver 24 inclusive.

Table nurcer X contains the duta of cow nunber 3%, a pure
ored Holsteln. This is additicnal dutw and i3 for the thirty
day pericd, beginning five duys after fresherning.

Taodles nuxber XI to XIV inclusive, give tha correlutsd data
ccllected on cow nuwoer 1%1. Tiis is arf&nged and assenrrled g0
that tre ccefficient of correlation can be couputed for the vur-
ious milking rericds in the duy.

Tith the data in tablzs nuwber XV to XXXIII inclusive, an
erndguvor is made to find the ccrrelaticns, if any, betwezn the
temperaturs and the rercentage of butter-fat, by ccCrrelwting
segarataly the duta ocllected at the different wilking rericds
in the day. These data orly cover the second thirty day pericd

after fresheninug.



Tane data of cow nurher 25 was not used in these tables be-
caunse taey did ncet cover this gericd sirce she freshewed sixty
diays before thls work was ztarted.

Tucles number XVXIV to XLI inclusive, ccontain the datz witn
which the correluaticn of differences wis figured.

The rean tewperature of each cow wais found aé indicated in
table nurber ¥LII. From this mean the differences are all taken

as rositive and the coefficient ¢f ccrreluticn worked out there-

frou.
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458

99.5 0.1

DO Hp

TABLE Ii0, I

Terirerature in degrees

0.4 0.7 1.0 1,3 1.6 1.9

1
1
3 4 1 4
3 8 14 17
1 3 11 12 16
P 6 14 31 16
1 1 4 19 25 14
1 5 19 17 18
3 3 15 13 11
3 12 9 3
1 8 8 6
1 1 1l 5 4 3
1l 1 S S
1l 5
1 1
1
1
1 1
1l

7 5 34 118 146 113

2.2

AV IR QS B o

NHDD P D

1

[¢>]



TA3LE {C, II

% Fat Terperatures in degrees
99,5 99,8 0.1 0,4 0,7 1.0 1.3 1.6

l.4 1

1.7 1 1 4 3 1

2.0 3 3 13 9 5

L¢3 3 2 20 18 2

2.6 8 2 11 21 17 3

2e9 1 2 12 2 3 20 2 1

32 6 3 5 19 18 5

3¢5 1 4 1l 1 6 8 2

3¢8 2 1 1 5 4 1

4,1 1l 1 1 3 4 1

4,4 1 2 1

4, 1 2

5.0

Ded

5.6 1

5.9

662

6e5 1

350 1 4 41 9 29 112 106 23

r= -,019 ¥ 038

H o bhOAH O



TAERLE III

N
&
o+

Temperatures in degrees

0.1 0,4 0,7 1.0 1.3 1l.6 1.9 2.2

23 1

2,6 1l 3 3 1

269 4 16 14 5

3e2 1 2 1 30 17 S 2
3¢5 1l 2 5 12 19 5

348 1 3 5 3 1l

4,1 1 1 1

2 1 5 14 67 58 15 2
r> -,17¢ ,051

" TAELE O, IV
% Fat Temperatures in degrees

97.0 98,9 0.1 0.4 0,7 1.0 1,3 1.6

20 1l

2.3

2.6 1

2e9

3¢2 1 2 2 1

3¢5 2 1l 2 6 1

368 4 1l 3 10 14 8

4,1 1 7 1 2 19 16 15

4.4 1 8 3 12 11 23 5

4,7 1 9 3 10 20 22 12

5.0 5 3 6 14 9 6

543 l- 1l 1 3 5 5

5.6 2

5.9 3

62 1
1l 2 36 12 36 82 102 55

T -.222 2 ,035

1
8
39
56
44
13
3
164
1.9 2.8

1

1

1 7

12

4 44

3 64

5 1 69

2 79

3 46

1l 17

2

3

1

19 1 346
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TAELE NO, V

% Fat Temperatures in degrees

0.1 0,4 0.7 1.0 1.3 1.6 1.9 2,2 2,5 3.1

1.7 1 1 1 4
2,0 1 1 1 2 2 7
2.3 3 3 1 2 1 10
2,6 2 4 11 6 3 26
249 2 1 3 2 11 18 10 1 48
342 2 1 3 14 25 30 8 1 84
345 4 1 8 3 33 8 1 86
3.8 1 1 10 11 21 10 1 55
4,1 1 3 7 4 4 19
4.4 1 2 3 2 1 9
4.7 3 4 7
540 11 2
5¢3 11 2
5.6
549
662 1 1
13 3 8 49 105 123 53 4 1 360
r = 021 * 034
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% Fat Temperatures in degrees

Cel 0044 0.7 1,0 1,3 1.6 1.9 2.2
20 2
2¢3 1 1
246 1 3 3 1
249 3 1 5 19 <6 8 1
3.2 1l 2 2 22 25 8 1
3¢5 1 5 6 4 1
3e8 1 2 2
4,1 1 1l
4.4 1l
4,7
5.0
563 1

3 2 4 8 51 65 25 4
r= .130% ,0m7
TABLE X0, VIII

% Fat

0.7 1.0
1.4
1.7
260
243
246 1l
269 4
3e2 1
3ed
3e8 2
4,1
4,4
50

1l 7

4z ,184% 043

TABLE IO VII

le3 1.6
1l

1
1 2
7 5
6 6
12 12
8 11
5 9
S 7
1l
3
43 57

1.9

o

15

18

HKHu20

77

Temperatures in desrees

2,2 24,5
1
1
2 2
7 S
3 2
6 1
7 1
1l P
27 12

.8

2.8

(¢ o RV IR qb]

1 €2

3¢l 3.4 3.7

(&M

(811
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TABLE §O X

% Fat Temperatures in degrees
1.0 1.3 1.6 1,9 2.2 2.5

2.9 1 2 2 5
Se2 3 3 3 1 10
3¢5 2 1 4 5 2 14
38 1 1 3 8 9 4 27
4.1 3 6 5 16
4,4 1 3 2 6
4,7 1 3 3 8
5,0 1 4 3 1 9
568 2 1 3
5.6 1 1
€e2 1 1

1 8 12 an 29 9 100
r= ,038 ¥ ,087

TARLE IO, XI
% Fat Temperature in degrees
0.1 1,0 1.3 1,6 1.9 2.2 2.5 2.8 3.1 4.6

1.7 1l
2,0 1 1l 1 1
2,3 1 4 5 5 1 1
2,6 4 8 5
2.9 1 9 15 11 1 1l 1
3el 1 - 8 11 7 1
345 3 10 4 1 1 1 1
J48 1 6 2
4,1 1 1

1 3 21 58 37 5 4 3 1

4.9

17
17
39

25

1143
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TABLE '1C, XII
7% Fat Temperatures in decrees

0.1 0.7 1.0 1.3 1.6 1,9 2.2 2,5 =2,

1.4 1 1
1.7 1l 1l
2,0 2 1 3
2¢3 2 2 1 5
26 2 2 4 1 9
249 1 4 7 6 1 19
3eR 1l 1 1 7 8 8 1 1 28
365 2 4 by 8 2 1 34
3e8 1 2 3 8 6 2 1 2
4,1 1 3 2 3 1 1
4.4 1 4 2 1 8
4,7 1l 1 2

2 1 6 25 51 40 10 7 1 143
r= ,092 2 ,056

TABLE 1’0, XIIIX
% Fat Tarperatures in degrees
1.0 1.3 1.6 1.9 2.2 2.5 2.8

2.0 2 1 3
2e¢93 5 2 2 9
248 4 2 1 2 9
2.9 2 6 9 9 3 1 1l 31
36l 6 17 16 2 1 1 43
3¢5 7 5 6 1 2 21
3.8 2 6 1 5 2 16
4,1 2 2 1 5
4,4 1 1
5,0 1 1 2

4 32 43 43 10 6 2 140

r= -,017% ,0569



TABLE XIV
% Fot Temperatures in degrees

o1 0.4 0.7 1.0 1,3 1.6 1.9 2,2

1.1 1
1.4 1l
2,0 1 1 3
263 1 2 2 1 1
260 5 1 2 12 2
2e9 1 2 1 7 8 8 3
Sel 1 6 8 13 1
TeD 1 2 3 12 7
Je8 3 4 1 2
4,1 1l 2
1l 1 3 10 21 23 43 18
r = .224 % ,0541
TARLE NO. XV
% Fat Terperaturs in degrees
1.3 1.6 1.9 Zel
1.7 1 1 2
240 2
23 3 3
2.6 3 5
2e9 1 2 2
3e2 1 1 1
3.8 1l 1
5 13 11 1
r = ,037 ¥ 323

2.5 3.4 3.7

3 1
1

1
4 1 1l

4.3

VL0 N>
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TASLE G, X1

% Fet Temperatures in desrees
1.0 1.3 1.6 1.9

1.7 1l 1
2.0 1 1
23 2 5 1 8
Ze8 1 3 1 5
2.9 1 1 1 3
3e2 1l 1 2
365 1 2 3 6
3.8 1 3 4

5 11 11 3 20

r = -.,415 ¥ ,102

TABLE 10, XVII

¥ Fot Tenaperatures in degrees
1.0 1.3 1,6 1.9 2.2
1.1 1 1
l.4 1 1 1 3
2.0 3 3
Ced 3 3
2.8 1 2 3 6
2¢9 1 1 1 3
Sel S 2 1 6
3eD 1l 1
4,1 2 1l 3
1 9 13 5 1

29

r= 112 % .123
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TACLE 10, IVIII
Tenperatures in de;rees

0.4 1.0 l.2 1.6 1.9

1 1
1 2 2
1

2 1 2

1 4 2
1 1 1

1

1
1 4 7 7 6

-0182 t 0130

TASLE 10, AIX

Temperatures in degrees

1.0 1.3 1.6 1.9
1
1
. 2 2
4 5 5 2
1l 1 2
1 1
1
5 10 12 2

-2 *r .17
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4V)
(o]

HopopHH

©



It



DN 0T N
BHOIPDOW OO

Temreratures in degrees

1.0 1,3 1.6 1.9 2.2
1
1 1
2 2
1 2 2
2 6 3
1 1 1
1l
1 6 1z 7 1

161 ¥ .17

TABLE 1O, XXI

Temperatures irn cdegrees

1.0 1.3 1.6 1.9
1l
1 1l
1 2
1 1
1 5 3 1
2 3
1 1
1
2 9 11 4

133 ¥ .19
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TAELE 10, XI

a5 rat Temperatures in degrees

0.4 l.0 1.3 1.6 1.9
PG 1
3e2 1
3¢5 1
3.8 1 1 2 1l
4.1 2 2
4.4 1 2 1 2
4,7 4 2 1
5.0 1l 1l
543 1 1

1 5 11 7 5
by - -.066 t .18
TACLE 1'Ce XXTII

% Fat Teriperatures in degrees

0,7 1,0 1.3 1.6 1.9
Jel 1
3¢ 8 1
4,1 1 2 2 1l
4,4 1 2 1 1 1
4,9 2 2 1
5,0 2 1l 1 1
5.3 1l
546 1
5,9 1
6e5 1

2 9 8 5 4

r= .21 %12
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TA-LE 20 XXIV
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Temperatures in dc
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"TABLE X0, XXVI

% rat Temperatures in degrees
1.0 1.3 1.6 1.9
2.0 1 1
2.3 2 2
246 2 1 1 4
2.9 2 1l 2 5
3e2 3 3
3¢9 1l 3 1 5
348 3 3
4,1 1l 2 3
4,7 1 b 2
53 1 1
€e2 1 1
1 8 13 8 30
TA3LE 10, XXVII
% Fat Temperatures in degrees
0.7 1.0 1.3 1l.6 1.9 2.2
1.7 1 1 2
2.0 1 1 2 4
2.3 2 1 ’ 1l 1l 5
2,6 1 1 2 2 6
2e9 1 1 1 3
3e2 2 2 4
348 1 1
5,0 - 1l 1l
3 9 6 3 4 1l 26

r = .112 T .1%3
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TABL® 10 XXVIII

4 Fat Temperatures in degrees
1.0 1.3 1.6 1.9

1.7 1 1
2,0 1l 1l
203 3 3 1 7
246 2 2 1 5
2.9 1 2 3 4 10
Je2 1l 1
3¢5 1 1
38 2 2

1 10 11 8 28
r = ,205 ¥ ,122

TAGLE 10, XXIX

5 Fet Teripreratures in degrees

1.0 1.3 1,6 1.9 22
2e3 2 2
2.8 1 2 3
2.9 1 1 2 4
3a2 1l 1l 2 4
3¢5 2 4 2 1 9
3¢ 8 2 1 1 4
4,1 1 1
4,4 2 2

2 8 8 9 2 29

r = 047 2 125
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TA3LE IO, XXX

% Fat Temperatures in desrees
1.0 1.3 1.6 1.9 2e2
20 1 1
2ed 1 1l
246 1l 1
269 1 1 2 1 1
36 i 4 1
3¢5 1 1 2
Je8 2 3
5,0 1l
1 6 9 11 1

TABLE L0, ZXXI
% Fat Temperatures in degrees

0e7 140 1e3 146 1.9 242 245

l.4 1
23 1 1
2,8 1 1l 5 1
2e9 1l 3 1l 2 1 1
e 1 1l 1 4
3¢5 1
348 1l
1l 2 5 5 12 3 1

r = .35 * .12
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% Fat

a
e

263
a.G

V]

(SN
o o
o

% Fat

.
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L N NN B RIVR VRS

TASLE NO, X{KIX

Temperatures in degrees

1.0 1.3 1.6 1.9
1 2 3
1 2 1 4
3 2 1 6
1 6 3 10
2 2 4
3 3
1 13 14 2 30
-.004 ¥ L8
mMABLE 10. OXIII
Terperatures in degrees
1.0 1.3 1.6 1.9
1 1
2 1 3
4 1 5
3 3 1 "
2 4 6
1 2 2 5
1 1 2
1 1
1 6 17 6 © 20

063 ¥ .18
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Srayxy o 1 Takle Mo IX

Tne nDlotted weiskhted means of temperatures
and »ercentazes cf vutter-fot of 200 chbser-

vations,

o
[}
(2]
o
(o]
(]
o}
[e]
Terperatures
s [e]
in
degre=s X. o
. (]
t 3 )‘
101.5 o
Q
101.0
o
5 \‘ ~f
100. 0 ’
X A X x X r X N
b3 X
X o
X
100.0
[e]
Percent fat 2.0 2.2 3.3 4.0 4.5
0= I‘ean percent of Butter-fat = 2.8735

x= ean decrees of Teuperatures 101.77

r = ,0898%,022



The folloniug 13 & summzry ¢f the results as given in

the tables fror I to XLTI inclusive.

Table Cow  Averuge ¢ Aver.za Cerrelation Cceffi-
N0 No. ¢f Fut Temperature cient & Probable
Error
1 6 2.76 1C1.5 -.162 + .029
2 25 2.38 1C1.¢2 -.013 + .036
3 L2 3,24 101,28 -.170 ¢ 051
L 95 .42 101.C7 -.222 & ,035
5 123 3.35 1°1.70 .C21 + .C34%
6 141 3.10 101.64 .059 & .C31
7 145 3,11 101.42 <130 ¢ .C77
g 141 3.2%6 1C1.79 <184 & JC43
a 21l sois  2.£75 101.77 L0558 & J022
10 32 2.596 101.32 .088 ¢ .047
11 1411*,:';{;:3-05.936 101.62 J1E9 4 .05
boane
12 141 10 A 3.35 101.67 .C22 # .056
13 41 % p.r. 3.101 1c1.71 -.017 # .C57
k4 141 10 ».v. 3.080 c1.72 224 & 054
15 6 4 rve 2.57 101.66 037 ¢ .123
16 6 10 AL, 2.52 101.%2 -.%15 + .102
17 6 4 pP.M, 2.67 101.55 -.112 + .123
18 6 10 P.M. 2.35 10144 -.122 4 ,1321
19 4o AJe 2.93 101.41 =27 * .17
20 L2 P.t. 3.33 101.51 -.156 + .19
21 c5 Ade 3.71 1C1.59 <133 4 .19



as given in

(%]

The follonirngy is o sumwzry ¢f the rezult
[ 53

the tavles frow I to XLI inclusive.

Table Cow  Averugae ¢ Aver.za Ccrrelation Cceffi-
Ii0. Lo cf Fut Terxgerature cient & Probavle
Error
1 6 2.76 1.5 -.1562 4 .029
2 25 2.3 101.C2 -.019 + .035
3 L2 3.2 121.35% -.170 ¢ .051
4 95 4,52 101.07 -.222 & .035
5 123 3.35 131.70 .C21 + 034
6 14 3.10 101.6% .059 & .C31
7 145 3.11 101.k2 .130 ¢ .C77
g 14 3.2%6 1C1.79 <18% & .C43
a  all zois  2.£75 101.77 (0358 & 022
10 3 2.5;6 101.32 «C83 + .C47
11 1hlfii§-0§.936 101.63 <189 4 G54
AT

12 141 10 A, 2,359 121.67 .C32 ¢+ .056
13 41 4 p.u, 3.101 1c1.71 -.017 # .C57
14 141 10 ».v. 3,000 101.72 .224% ¢ OS54
15 6 4 nrnv. 2.57 101.66 037 ¢ .123
16 & 10 A, 2,22 101.k42 -.115 ¢ .102
17 6 4 p.u, 2.67 101.55 -.112 ¢+ 123
18 6 10 P.u. 2.35 101.44 -.182 4 1321
19 Yo Ac¥e 2.93 101.41 -.27 # .17
20 42 P.t. 3.33 101.51 -.16 .19

<
21 S5  AJle 3.71 101.50 133 4 .19



Table Cov Tiuws c¢f Averaze ¢ Averaze Correlatican Coeffi-
WO, No. ¥Nilking  of Tut Teugerature clent and Provatle
Error
22 95  Xocn 4.2n 1C1.23 -.05%6 ¢ .18
23 95  Yight L.6% 1C1.30 210 #+ .120
o4 128 koA, 3.1k 121.54 «207 # 124
25 128 10 A.x. 3,73 101.71 -.34%2 + 108
26 128 4 P,u. 344 121.57 -.C54% + .122
27 122 10 P,u. 2.6% 1C1.29 .112 + 171
oz 141 4 oav. 2.72 1C1.54 .205 + 122
29 141 10 AJYe 3,30 1C1.61 O47 + .125
2 1 Loeev, 3016 101.65 G463 4 .126
31 141 10 P.x. 2.85 121.69 «135 & 122
32 145 Al 2.77 101.47 -.004 & .18
33 145 P.Y. 3.31 1C1.40 <063 & .18
74 6 2.21 10159 078 & 026
35 25 2.83 1C0.71 -.0C8 + .C30
36 Lo 3.20 1C1l.4¢ «CE5 & .C27
37 c5 L.45 1C1.15 003 ¢ 031
32 12% 3,25 101.49 -.061 & .C20
30 141 7.18 121.71 «C27 & .C25
4o 145 3.13 1C1.5 .C54 & .C31

41 &1l covs 3.24% 039 # .011



Cavi Tawher of Tctul Terrewutures Pvera,ie Terzer
R Otssrviticns in D=grezs tures in Tegre
6 698 79,9156.2 1C1.50

25 S4E 55,15%.5 1C2.71

4o 357 35,230.0 121.4¢9

25 531 57,714 .0 1C1.156
12¢ 555 86,3284 101.49
14 723 71,4929 101.71
145 355 36,151.9 1C1.55

Tctals 2748 22,c27.

Averaze c¢f all temreratures 161.395°F-
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Tables Showing Abnormal Chaazzs.

In $he tunles namnared frcs YLTTT to L inclusive, is
glven the data citalired in endesveoring to chdige the Luldy
eaperuivure w:d tle gerceantuge Oi fwt in the xilk of these
COWVB e

L11 cf the covs receivad about cre pound of gruin to

Table +¥LITI contairns the dutx cbtained vhen the grairn

o

raticn of cow wag guddenly changsd from 22 rounds of grain

pixture #1 and tve pounds of cottonsced meul, to

1%* gruin rixture #1
&
24 cottonseed weal
8# soytean ezl

g

In table YLIV i3 shicwn the effect on cow 70°

AW |

¢f suddeunly
rereasing the cottonsesd meal in the ratlon. Four pounds of
cottonssed meal rerlaced an equul wrount of gruin wixture £2.
Io tatle #XLV isshcin the effect ¢f aduinistering ny,o=-
dercicully twice duilly to cov #42, thres=quurters of a grain
of strychnine, tiveuty=five nirmtss previcus t¢ milking.
In table 'YLVI ie given the duta Cotuined when sixteen
grains ¢f Thyrcid Glurnd Fxtrect (eyuivilent to ninety grains
c¢f fresh Thyreid Gland) was fed tlres tixes daily with the

grain to cor #95.



In table #YLVII 13 chern the effszct cf aduinistering ruw
linseed cil, =s a drench to cos #12€. Qae guart wus ziven twice
dally after tre con Lad baen feds This coiw went entirely off

fead =% tre arnd of the smecond duy wnd remuined cff feed fer tuo

In tzhle YLVITIT is shown the effect on cov {141 of suddew-
ly substituting in the gruin ruation a cowtinuticon ¢f ground
fluix wnl scvoeuns. This co7 hud tesn receiviig 22 pcunds cf

sradn pixtures 2L, Four pounds cf flar szed weal w.d four rounds
cf soybeun m2.l were substituted for an egusil amount of the
originul grain mixture.

In tuble XLIX 1s shown the effect of suvstituting suddenly
in the grain raticn of cow #ilt5 thres pounds cof flex ssed neal

o

for an eguacl ancunt cf grain mixture #2.
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Graph No 3 Table No XLIV
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Graph No 6: Table No XLVII
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Graph No 7. Table No XLVIII
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Graph Yo & Tabvle o XLIX
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Fff=ct of EBlanzeting cn Texgerwturs wund Test.

On April 4, 2t %:00 P. . te body of cow f+2 wus covered
with three blankets, her ls;3 were swathied in cotteon, turlay,
and derby bandages and her neck w2s covered with two ply cf
heivy cotten ducking, in an encdeavor to raise rer boldy terperai=
turc.

Anal tergeraturss wers tiken evary half hour for the first
sixtesn hours tren every thres rours thereafter with results s

shern in the followinz table.

Dute Tire Terrarature Date Tice Teunrereturs
in Degress F. in Pegrees K

Arril 4 4:20 p.v, 1C1.4 Apre 5 12:2C A.Y.  101.3
5:3C " 102.0 1:00 A.lL 101.4

5:CO " 102.2 1:3C0 A.li. 101l.3

£:30 " 102.4 2:2C AJM. 101.3

7:CO " 1%2.2 2:30 A.M. 101.3

7:30 n 1C2.1 3:C0 A, 1C1.3

g:00 " 121.9 %:20 A.U.  101.2

g:30 " 101.% L:00 A.M. 101.5

g:co " 101.8 4:20 A. 4. 101.56

G:30 " 1Cl.7 5:00 A. M. 1Cl.5

10:00 " 121.0 5:20 A, M. 101.6

10:30 1.1 6:00 A, 101.5

11:00 " 101.5 6:30 A.¥. 101.7

11:30 " 1C1.5 7:C0 A. N. 1Cl.6

12:00 . 1Cl.3 7:30 AW, 131.5



Cuts Tina Terperaturse

in Tegzress F.

Agr.5 10:C0 A.l.

:CO AU

:CO Aq L‘l',c

Apr.7 1120 A.V.

121.5
101.4
101.4
102.2
152.2

1C1.6

Duta Tiue

Acre 7 L:20 AL
7

Apr. . l:CQ AN

The duily averuges ¢f the percentazes of fut

April 4

5

6
7
g

%2.31 rer cent
3.13
3,14

102.2
1591.7
121.2
121.6

-
o

e.reruture
1 Degre
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Cow 442 weipned 1279 pounls at the tesinnirs cf tle trial

ar.d only 1C74 rourds 2t the end, thus shovin~ a loss in weight

of 205 pourds during the five days

Trhe yield of wilk decreazed 1

(@]
Lo
(0]
r
Q
(]
3
Pa
-3
@
L8]
[{]
]
@]
o
[
ct
)
(0]

c¢f fat increaced € rer cant tha first day. The percentage on
the fifth duy had dropred 14 per cent, thus giving fcr the lust

day a totul decrzase of & rer cent in the rercentuge ¢f fut un-

lre}

der her vefcr2 blanketinn avar-ais.
) ()



CTUTRAL CTIIARY AD DICCTSRINT.

The body terperiatures of argarently ncrumal dilry coss
vary ccnglderably from day to diy as does the rercentaze cf
butter-fat in their 21lx.

In endeavorings to fird the relaticnship betwveen the tedy
terperatare of dilry covs at tre tiwe of milking and ths rer-
centage of butter-fat in their vilk, certzin furdanental dis-
covaries rave be=n nads,

Tre averuge cf all tlte bedy temperatures tzzen on these
seven ccss iz found tc e 101.4 degrees F. This average is
the sawre as thut established by Weoldridge, dut this vwork shews

greater extrermes in the varlations of temperatnre tran nus reen

ncted in the literature. Though the cows urgeared to be ucrral,

varisticns from 9C.0 degrees tc 10640 degrees zuve been ncted.
There werzs also doily fluctuvations of two degrees for no arpar-
ent ciase.

Thess trials shew thut the percentaze of fut in the wilk
of inAdividu:l covs vuries widely during a lactaticn pericd, und
that these sudden fluctuations ure seemingly nutural or caused
by factors nct ensily discernible.

Though this werk has not besen evhaustive wny roints uizht
b2 yroven by correlating isclated data or by correlatirg thre
datr ccollected on t*2 individuzl cevs. VWhen the data is trken
13 criginilly collected and then correlated directly we find

for sowe ccvs & positive cerrelaticn four to five tires greater



tran 1te proballe errcr, =znd con other covs n2gutiva correlaticn
reater than its rrobable error. FEuch of the
abere if taken as they ctind could be uszed to rrove treir resrec-
tive relaticnshira. "hen all tre data ccllectzd con the ceven cors
ere ccrrelated togcsther we find 1 yrositive correlation coefficiert
cnly fooir tlizee w3z gr2at &s 1ts grevavle errcr. The author does
nct cornelder trat thig cerrelation coefficiert thouh four tires
gre.ter than its prchatls errcr ic a sufficlent irdicuticon of the

relaticnghipy tetwsen tre cody terperiture and the percentage cf

g
[l
ct
t
D
_’
|
ct
[
33
ct
o
)
=
[WH
4
™
ct
O

justify a statement that the tengper:ture

cf the cor and the rercentage of butter-fut ure positively ccorrs-

t
la

ated, beeczize when the data ¢f the =even ¢Ois is ceregidersd indi-

vidually only turse out of the sesven shew pozitive correlaticne

Also, that thouzh the duta show & positive correlaticn coefficiasut

M

durlng scwe milking rericds in the duy, at any cf the cther wllki:
periods it wipht show &4 negutlve relaticnship with either 4 posi-
tive or negutive relatloaship s*owrn when the duta cf allgericds in
the duy wre correlated together,

This work alsc shows that there 1s a certain perlod ia the
day at whizh time the fat percentuye in the wilk ¢f the. individual
cov is highests This pericd 1is varied by the individaal cov and
wey L2 chung:d to ancther tine ia the duy without arparent cuuss.

It 13 sesuwingly easiar tc chunge the percentuge ¢f fut in the
wilk cf dulry covs than to chiinge their texperuture. L.rxed chinges

By

ne processes ¢

Hh
23

S

in texcerutures wer2 causa2d without upssttiag t

e norizal Lody functicns of tihe cow.
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coucLueIONS

l. The ovcdy tewperuture of wrzarently normel dsiry ccvs

varies a3 much us twe derrees F. in a dwy.

2. The rarze cf ths variuticnsg ¢f the percent.ce of fut

In thz milk hws been fcund with arvarently nerzel ccer3 under

-7

arrarartly norial corditions tc te &s ruch a3 2.3 per cent in

a duy.

3, It wus pessible to cuuss fluctustions in the percent-

)

a. e O0f fit in the wilk of covs vy the use of fseds, o0ils and

drugs. There also se2m2d to be fluctuitiins in the tewgeratures
cf the covs, but these fluctuzticns vere rot as marked‘xor W3
there a uniform increcse ¢r decreusse of temperature.

4. Tre relaticnship hetrean the body tewmgeratire of doiry
ccw3 at tisme of milkinz und the rercentuige cf butter-fat vearies
with tre individual ecov, and nay vary with the uilking pericds
of the d=y =«nd with the staze of lactaticn. The present data
does rnot indicate.a urniform relaticrnship between the beody tenp-
erature and tre percentage of butterfait. Hevever, such a relu-
ticnshiy may exist. This relutionship wuy ecsily ve unset Ly
factcrs that tend to affect only the bedy tenperature or the

percentize of fit in the nilk of dalry cows.
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