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ITITPODUCTI ON

Previous to the introduction of the Babcock test, and

to the establishment of Advanced Registry Classes by the

various Breed Associations, little attention was paid to the

quality of the milk produced by the dairy cow.

With the introduction of the Babcock test and the sub-

sequent payment for milk on the quality basis, the attention

of breeders, investigators and others was turned to the fat

content of the milk.

Investigators and breeders then found that the fat con-

t nt of the milk of the individual cow varied considerably.

This led to further studies and revealed a number of factors

that apparently influenced the fat content of the milk.

One of the factors that may influence the fat content

[
J
o

of milk is the body temperature of the 00w at the t no of

milking.

As there was no experimental data covering this factor,

nd as it was the connon belief of Breed Associations and

others that the body temperature had a direct influence upon

the percentage of fat in the milk, this investigation has un-

dertaken in an effort to determine the relationship of the

body temperature of dairy core at the time of milking to the

percentage of butterfat.
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Factors Influencing the Butter-fit Content of Milk
 

Milk production is essentially a yhysiolocical charac-

teristic, not fully understood; and its seeretion from the

mammary glands is supposed to be caused partially by hormones

or the inte al secretions of ductless glands.

Since butter-fat is the basis upon which the price of

milk is determined, the factors influencing its percentage in

milk hove demanded the attention of scientists and husbandmen

for years. Kgny of these factors are now kro.vn; and only with

extreme difficulty has the influence of some of them been mess-

ured.

 

The ”.0tresdily measured influence and the one that plays

the lerlest perrt in determining th fat content of milk is that

exerted by the different creeds; and they are classified oy

Eckles (2) seemrins to test as follows:
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Breed Official Experiment Station

A. R. Ayersges Averages

T a a ‘4')”, 7‘ LLEI,holstcin-Frie sitn 3. e” ,. J;

Guernsey 5.33% H.9s;
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Ayrshire §.97g 3.55;

Drown 3.7133 9.97:4
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Woll (2) has shotn thst-without exception the come that

have made the largest milk 3rd fdt records, have been large

animals for their breed. There is, however, no established

relationship within the breed, between the size of the eniiul

and the riohxess of the milk.

QComoleteness of Milkin b

Eckles (2) stmtes that it is an established fact that the

first milk drsdn from the udder contains a very low percentage

of fat, While that of the strippings tests very high.

Wylie (34) found that when leaving about one-fourth of the

normal amount of milk as striipings in the udder of a cos, it

apparently oeus ed an increase in the percentage of the fet for

the follo in milkings of some cows, and also, that the effect

seemed to last over several days.

InAiVid‘Jdiitt!

Wing (38) shots in the following table that there is a

great v,:.ri3ti on in the percentage of fat in tne milk of indi-

vidual cows within the breed.

Breed Number of Fat Centent in Per Cent

hilkings HiJhest Lowest

Jersey 28 6.31 4.75

Shorthorn 27 5.23 3.i6

Ayrshire 27 4.30 -3.49

Holstein 4.15 1.67



 

Rhodes (40) found that variations in test were rather

common in mixed herds of Jerseys and Holsteins, and cites this

table as a typical exunple of individualism.

Cow Number Per Cent of But

an Average Y “
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Cows number 1 and 2 were Jerseys; number 3 was a grade,

and the remaining cows were Holsteins.

Fraser (43) found that cows, for no egpsrent reason,

yielded milk that fluctuated in butter-fat content as much as

four per cent in two days.

The official testing records (41) of the various breed

associations show that the case'whicn excel in total butter-

fet production exceed the everige of the breed in the per cent

of butter-fat in the milk; and are usually the high testers of

the breed.

Frequengy of Xilking

At Beltsville, Hdrylond the Dairy Division of the United

States Departrent of Agriculture (35) in measuring the rate of

change, and the average increase of milk and fat due to a

change from tflO to three times a day milk, found that the milk

increased 11.91 and the fit increased 12. fl.



The average increase when the change Wes made from three

to four tires a day milking was, 6.6% for milk and 5.$$ for fit.

T 1 ms2:; 121.ill-.123 

Gowen (4) states that the evening milk of s cow is, in

general. hisher in butter-fat than the morning milk. Eckles

(
I
)

(2) states thzt th n cows are milked twice a dxy at twelve

hour intervals the milk usually varies but little, although

there is a tendency for the milk from the morning milking to

be a little higher in fat content. If the intervals are not

quelly divided in the day, the yield of milk folloWing the

longer period.Will be higher, but that of the shorter period

will be richer; often increasing in per cent of fat from 0.5%

to 1%. Ingles (5) conducted tests on u mired herd of 2} ani-

mels for a period of 18 weeks, and found the average percent-

age of fst in the morning milk to be 2.97% and that of the

evening milk 4.31%. The author does not, however, stite us

to the length of time between milkings.

Excitement
 

Babcock (42) reports that kind treatment and pleasant

surroundings hove a greater influence upon the quality of

milk than the kind of food, provided the ration given con-

tains sufficient nutrients for the production of milk and

for the maintenance of the animal. He further states that

as a general rule the percentage of fut in the milk is more

sensitive than the rield of milk to chenses, such as: increas-
5 _



ing of decressing th intervals betfieen milkings; the rate of

milking; change of milkers and manner of milking, especially

f the manipulation of the tests and udder be different.

If the cow has become quiet before milking, excitement be-

tween milkinbs does not seem tohave much influence upon the

yield of mlk nor upon the percentage of fat in the milk. There

’
-

is, however, a great difference in cows in this resyect. As e

rule cows thit have been milking for a long time are less sensi-

tive than fresh cows giving a lerge quantity of milk.

Exercise
 

 

Woodward (6) found that exercise, walking three miles a

day, increased the test sli ght 1y but unmistakably.

 

In the puoliehed resslt s of the experiments conducted by

the Dairy Divis ion of the United Stites Department of Agricul-

ture (7) it is stated that the tater drunk has no apparent in-

fluence upon the composition of the milk produced. Also that

rations of vei'ing water centent have no effect ugon the com-

pOsition of milk. Woodward (6) substantiated the above when

he proved thet the quantity of water consired does not effect

the test, unless the total yield of milk is meterially reduced.

Henderson (9) reior that withholding Hater cause d the milk

flow to fell slightly, and t1e percentge of fet to increase.

He found, however, some cue es where the 1ercentege of fat de-
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Much otterition both in this country ord in EurOpe has

been paid to the influence of feed upon the richness of milk

ecause msr.y duirymen and others believe that the per cent of

fat in the milk varice with the osality of the feed; but Eckles

(2) states that conclusive evidence no" shows that t1;e fut per-

centage of milk cannot be permanently ichrused by any method

feedirng.

Woodward (o) found thlt the test of milk decre ' sed direct~

ly with the increase in feeding of prickly pear. He also found

that the feeding of seven to eleven pounds to each cow per dey

of either cottonseed or linseed meal cuuseu an increase in the

fat content of milk, but though this experiment continued for

forty days, the percentage of fat in the milk had returned to

normal after the first ten days.

Woodward (6) further concludes, after receiving newetive

results in the feeding of gluten meal, and positive results in

the feeding of linseed oil, that the increase in percentage of

fat is due to the oil rather than to the protein in the feed.

Eckles (2) states that a sudden change in the ration, such

as greatly increasing the protein or oil content thereof, may

increase the fat for a few days with some individusls, but with

only temporary results.

Kellner (d) sheied that cocoanut meal has a specific effect

in increasing the butter-fat centerit of milk.



Henderson (9) fed cows three times a day and found that

they were enabled to consume a lar5er amount of feed, and that

hey produced a correspondingly larger amount of milk, withou

a measurable increase or decrease in the percentage of butter-

fat. Also, that a sudden change in the grain ration had no

noticeable effec on the percentage of fat in the milk produced.

McCandlish (10) showed that when feeds of a hiLh protein

content are compared with general mixtures, the Chances are about

even for an increase or no change in the percentage of fat. But

when these high protein feeds, as cocoanut meal, gluten meal,

and germ oil meal are compared with each other the chances are

about even that an increase or decrease in percentage of fat

Will result. Also, that the readninistration of cottonseed

meal, before the cows have had time to recover from the effects

produced during a previous administration, tends to decrease

rather than increase the fat content of milk.

At the Idea Agricultural Experiment Station (ll) the feed-

ing of sOy beans to dairy cows caused a decrease in the milk

yield, but an increase in the percentage and total yield of fat.

Ragsdale and Turner (12) increased the percentage of fat

by decreasing the total ration 50;. The peak of the increase

was reached about the third day, and the percentage of fat re-

mained abnormally high as long as the reduced ration was con-

tinued, though the yield of milk was reduced and the total fat

was materially increased. This trial was of ten days' duration.
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Eokles and Palmer (15) found that with underfeeding the

protein and ash content of the iilk declined and the fat showed

a marked rise, especially'flhen the animal was in good condition.

_Qonditi:n
 

White and Judkins (13) show that 00ndition at the time of

feeding, with reference to flesh and adipose tissue will es-

pecially influence the percentage of fit. They also found that

cows losing flesh slowly would yield milk testing senewhet higher

in fat for a period of three to six months than when freshening

in thin condition. thles (1%) found that thin cows did not test

as high immediately following parturition as the average shown by

those cows for the entire lactation period.

2.11282

McCandlish (18) states that the ways in Which drugs may in-

fluence the mammary glands are many and varied, and cites as fol-

lows:

l. The drug may either stimulate or inhicit the action of

the cells by noting directly on the protoplesm of the secretory

cells.

2. The stimulation or depression of the secretory nerve

terminations in the mammary gland, may result in an increased or

decreased secretion of milk.

3. The heart action may be increased or decreased thus

altering the amount of blood which would pass through the udder.

4. The vasomotor influence of drugs is important in that

it nay'increase or decrease the amount of blood passing through



the udder by the vasoccnstricticn of arterioles in other parts

of the body or by dilation of the arterioles in the ma nary glands.

J.

.ive system may influence5. Drugs acting upon the diges

the activity of digestion and absorption and thus affect the

amount of nutrients available for milk and fat production.

6. The drug any, by acting on organs indirectly associated

With the mammary gland, influence milk and fat production.

7. Individual cows vary in degree of suscegtibility to

drugs; and this with the many possible combinations of action

increases the ccnplexity of t.e problem.

Hays and Thomas (17) report experiments in using various

drugs and tonics as follows:

1. Air slashed lime mixed with the feed caused an increase

in the total milk but no noticeable change in the percentare of

fat.

2. Fowlers' solution of arsenic, sulphide of antimony,

sodium bicarbonate, ginger, and a tonic COnpound of oilmenl,

saltpeter, epsom salts, gentiam, fennugreek, poNdered charcoal

and sulphur did not increase the test, but in SOne cases had a

depressing effect upon the milk secretion.

Henderson (9) found that:

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

the feed, had no noticeable influence upon the production of

milk or upon the percentage of fat.



N . Walt extract given at the rate of six ounces in the

feed twice daily did not cause an increase in milk or fit.

3. Ginger fed at the rate of two ounces per dny in the

feed, aused the cons to refuse some grain because they did

not like it, but the percentage of fat and total fat increased.

It had no apparent effect on the total milk.

4. Nun vosica was fed daily in two dram doses and though

the cows ate it readily there was no apparent effect on milk or

test.

5. Pilocarpine Hydrochlor, injected hypodermically twice

daily in one-fourth grain doses, had no apparent effect on the

percentage of fat, but it caused an increase in total milk and

fat per day.

6. Alcohol, 95% pure, applied externally to the udder (ad

lib.) immediately before milking, seemed to have no effect on

the percentage of fat or upon the total milk produced.

7. Sodium carbonate fed in one ounce doses caused, with

low testing cows, a slight gain in milk, but a loss in test,

produced. There was
A.

with no apparent change in the total fat

no increase in the milk of high testing c0ws but there was an

increase of .275 to .333% in percentage of fat.

Hays and Thomas (17) state that their results obtained.With

the use of drugs, do not indicate that the difference in charac-

ter of the milk of Holstein and Guernsey CCWs has any relation

to their manner of reaction to drugs.



ll

Mccandlish and olson (16) obtained results as indicated

below With the following drugs, when only four cows were used:

1. Castor oil was edmirlistered as a drench. One-half Lint

was given in the morning and one pint was given in the e'ening

for two days. All the cone were thrown off feed and refdee i to

eat grain for two feeds. There was a dec 138 of ll per cent

and 10 per cent in the percentage of fat and total fat yield

respectively, and an increase of one per cent in the milk yie

2. Alces and Rhubarb were given as boli. One c nce of 31033

and one and three-eightne ounce: of Rhubero were bi¥73n in the

evening, and one and thre e-ei;.the ounces of Fhuciro were given

1 the morning, for two days. There Was an everiae increase of

8 per cent in the percentage of fat and 5 per cent in the total

fat yield, with a slight decrease in the milk yield.

3. Potassium iodid “ids administered at the rate of th as

to four drama in one quert of water, evening and morning for

two days. There was an average increase of U per cent in milk.

yield, 1 pe' cent in percentage of fat, and 5 per cent in total

fat yield

4. Strycnnine “-3 injected hypoermicelly, one-half grain

in the evening and one-fourth .grein in the morning, for two deye,

resulting in an average increase of 4 per cent in milk production,

6 per cent in total fat yield and 1 per cent in the percentage of

fat.



5. Sodium cecodylste Wes administered by dissolving 2’

grains in 20 cc of distilled water and injecting hypodermicelly

twice a day for tao days. This resulted in an average decrease

of 2% in milk and an increase of hfl in percentage of fat, and

a one per cent increasein total fat yield.

6. Urotrogin end benzoic aci were edinistered orally,

two drums of urotrOpin and two drdms of benzoio acid w re mixed

in one quart of meter and given twice daily for two days. The

range of variations in tne 'f fdt end total fat

,
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yielded were very Wide. One cow shered an increase in milk,

percentage of fit erd total fat yield, but the average for the

three cons showed a sligrt decrease throughout.

The authors stdte that the aloe s-rhuberb mixture was the

only one in which all co»s showed a marked inc see in percent-

age of fat.

Lsnzoni (19) found that daily feeding of:

l. 1000 grains of sodium sulphete increased the total

pounds of fat, and also increased the fiercentege of fat slightly.

2. 530 greHi3 of magnesium sulphate slightly increased

the percentage of fat.

3. 150 greins of Rhubarb decreased the percentage of fat.

u. 25 grnins of eloes decreased the percentage of fat.

5. .8 to 1.0 grains of arsenic administered hypodermically

decreased the percentage of fat.



Feed, Burnett and Huffman (31) state that the percentage

of fut in milk may increase or decrease during a period of

oestrum. Also that this increase or decrease is likely to be

preceded or follOWed by s correspOnding decreise or increase in

the percentage of fat. This, however, vuries with the individ-

Eckles (2) shows thut cows of a high testirg breed, aver-

aging 5 per cent of fat, will decline to about 4.5 per cent of

fat if they continue to produce to 14 years of age, end that

the total amount of milk produced per unit of tine increases

with the age of the cot until the maximum of production is

reached. The production per unit of time then decreases at a

continually increasing rate.

Pearl and Minor (1) found thet the fat percentage of Ayr-

shire cows declined with advancing age until the enth year of

the son's life is reuched; then the fat percentage remained about

constdnt through the rest of the milking life of the cow.

Eckles (2) states that the fat content of milk is a matter

of inheritance and a low testing two year old will not materially

increase her test in inter lactation periods.

Gavan (20) found that with a known two yeer old's milk rec-

ord, the next five yeurs of production can be predicted with some

accuracy. He also (4) found that there is a slight significant
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fall in the percentage of butter-fat contained in the milk as

age adVances. But this slight rall may be accounted for by the

Q

rise in milk production whicn occurs coincident with this increMS

in age. He also found the coefficient of correlation to be

-.05u6 1_.Olfll. Gowan (4) also found by mathematical deduction

that there is no significant correlation, if the milk production

is held co0; stavt. The coefficient of correlation was found to be

.0105 5; .0151.

Staage of Lactation
 

Cook (21) found that milk is lower in fat Just after Calv-

ng than when the cow is going dry.

Farrington (22) found t:at the percentage of fat is higher

in the end of the lactation period than at its beginning.

GOw'en (4) found th:.t as the period of lactation advanced,

the yield of milk decreased and he cmputed the coefficiennt of

I
)

correlation between yield of milk and percentage of butter-fat

to be -.C979 + .0156; or odds of 100,000 to 1 that as the yield

of milk decrease d the perccentege of fat increase d.

Gowen (4) also feund that as the amount of milk given by

cows increased the percentage composition of the butter-fat in

the milk ecreases. The amount of decrease is statistically

significant, but the fall in the butter-fat content could not

be easily detected in the small se::oles usually handled.



Eckles (2) states that under ocod fern cOnitions there

is little if any increase in the fat content, until the point

of rapid decline in milk production is reached.

Eckles and Shaw (2}) found that fat represents on the av-

erage 31.3% of the total solids of cos's milk. The relation

beween the fat and total solids show 5 a small variation during

the lactation period. The per cent of fit in the totel solids

increases scout 2 peer cent tcxard the end of the lactation

period.

Van Slyke (36) presents the follow 13 table to show the

variations in percentage of fat in milk with advance of lacta-

tion. This table is composed of the monthly averages of nearly

-100 different lactation periods.

month of Lactation Per cent of fat Index Number Us~

in Milk ing First Month

as the Base

1 n.30 100.0

2 n.11 95.6

3 4.21 97.9

4 4.25 95.5

5 1.33 101.9

6 4.53 105.3

7 4.57 106.3

3 H.59 106.8

9 4.67 108.6

10 1.90 114.0

11 5.07 118.0



Reaper (25) found that the percentage is lower while the

cow is fresh (reghriless of the time of ye1r she freshens) and

th1t the milk “3830183 rich er es the lact1ti0n proce eds, unless

1

some other actor upsets tnis routine.

Se1sonel Variation
 

Eckles (24) found that regarddless of where the la etion

period begun the percentage f fat in the milk showed a general

curve for the yeer. The percent11e was less in June and July

and gradually rose to its highest point in December or J1nu1ry

and then declined again to mid-summer.

McDo.ell (2 6) states that the records of 10,170 cons in

6’ cov testing essoc iet ions show that fell and winter fresh COMS

excsed s1ring and summer fresh cows by 10 per cent in milk and

fat production in the course of he year.

Rngsdele and Turner (23) show that the percentage of fst

(
D

in milk is lowest during the sumn r months, then rises gradually

during the winter months and again declines during spring and

surf-1:211 e I. .

Temperture
 

E1gsd1le and Turner (28) st1te that vhen the seesons of the

year are aCconMpnied by varying temperatures, the influence upon

the per cent of f1t in cow's milk is gre1ter than that of the

advance of lactation.

Cooke (21) shoxs th1t the quality of milk varies with the

tempereture, being richer in cold weather and poorer in warm

weather.



Woodward (6) states that hot weather lowers the test, and

that te decrease is greater with those breeds yielding naturalm

ly a milk high 1 fat.

sdele and Turner (12) snow that there is a causative re-

'93 of fat in milk,_)

V

lotion between temperature and the percezat

this shovin3 roughly an increese of about .15 per cent of fat

for a decrease in temperature of 13° F.

White and Judkins (13) state that though the percentage of

fat for the herd was very niform during the cold and warm months,

the average for the warm months is 317% lewer t:an for the cold

months.

Nevton (23) states that the amount of milk as well as the

pe roentige of butter-fat may be reduced as the resAlt of very

cold or very hot wedther erd that varietions mmay have a range

of over one per cent. In actual exFerience, however, it has

been found that th fat percentage in milk rises and falls at

times without apparent reason.

Body Terpergggge of Dairy Cattle.
  

(30) found that in warm blooded animals the tendency

is to maintain the body ter:pe ature at a constant level inde-

pendert of climatic condition s. The nervous mechanism through

which this is accomplished is twofold:- first, there is an in-

creased production of heat in the presence of external cold

(the chemical re uletion of tenrerature); and second, variations

in the quentity of blood supplied to the skin modify loss of

reet by radiation end cohduction, and variations in the amount

of s"eet modify the loss of heat by evaporation of rdter(theee
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duction andradiation by:

l. Evaporation of water from lun3s and shin.

2 . Warmin3 the food inx3 sted.

\
N . Warm n3 the inspiredu air.

Luvoisier (3C) noticed that cold increases the metabolism.

Lush (30) found that the physical regulation of body tem-

perature increased hy certain voluntary acts, such as are oo-

served when a do3 ex,osed to cold lies down in such a way as

to expo se as small a surface as possible. The contras to this

is offered.when on a hot diy the dog extends h s limbs and

stretchin3 himself as much as possible tends to promote the

loss ofheat.

Krius (32) observed that the normal tonperature of h

animal oody is never a constant fi3u e. He also states thut

little attention has been given to the studuy of the variations

in the body temperature of farm animals, under senditions which

are known to affect the temperature of man. He further adds

that a fall in temyerature invariably follows the drinkin3 of

water and varies directly with the quantity of miter drunk.

The eating of food.caused the body ten;pereture to rise slighti;y

for about one-hdlf hour, though the cow 3 were receivin3 only a

mairteunce ration.



‘

Hewitt (37) found the run3e of variation of tne temwere—

ture of norn.el cottle to .e 3re3 ter thin the r3n3e of Viri“ations

of human temperatures. He also found the average normal te3pern-

ture to be around 101.0 degrees F., with a range of 4.4 de3rees

in extreme cases, out also that there are di ereuo.es in indi-

viduale in these dxily *zrietions. Hewitt furtller found that

when water was given to cittle at accustomed times and in re3u-

1ar quantities there was little, if any, variation in he body

temperature.

Fooldrid3e (45) after makin3 520 ohserthions on 63 appar-

ently hedlth dairy settle, fOund the evere3e ten.vereture of

The lowest temperature was(
D

H (
J

H I 4
:

0
.
.

(
D

0
9

H (
u

(
D

a
)

'
e

0these cows to h

l
(
'
l

100.4 degrees F. and tne hi3hest was 102.8 degrees F. H“ further

stated that these extremes are seldom met with in practice.

Colin and Thanhoffer (46) 31vs as the range of normal tem-

pereturee of dairy core 103.4 to 101.} degrees F.

Friedber3er aid Froliner (47) corsi.e r 101.8 de3rees F. as

the everige temperature of dairy cattle.

Widsenorilc (4S) f1o1350,000 observations 3ives 101.1 de-

gress F. to 101. 8 degrees F. as the ron3e of temperatures of

normal deiry coxs.

Smith, lielde (49) states that the ran3e of temperature of

noNrel dairy corn' 3 is fro3 100.4 to 101.} degrees F. and further

remarks that d vdrietion of one degree or more indicates some

failure in the oranism or some departure from the natural pro-

oes of metabolism.0
}



The United States Department of Agriculture (30) gives

the range of temperatures in the normil bovine us lCl.O le-

greee to 102.0 de reee F.

Larson and Putney (51) state that the range of the temp

pereturee of normal dairy cows is from 131.0 degrees to 103.0

degrees F.

Reed and Burnett (33) found after taking 22,515 ooeerve—

tions on an average of over 60 held of dairy cows daily for one

verare temperature of the group was 101.12 de-Wyear, that the

grees F., tith a range from 99.0 to 106.0 degrees F.



GENERAL STHXAEY AV“ DTQPYPSIOF OF T7? FFVTFW 0V LITFFATCFE-k.J

It is very evident from the revie: of literature thit

the percentage of butter-fat in the mill of dairy cows, varies

considerably. Thie variation may be caused by any one factor

or by a combination of tro or more factors.

The chief frctors thzt may influence tLe percenteage of

fat in milk are:

1. Breed.

There is a variation accord né to breed.

There is no direct relationship between the percent-

age of fat and the size of the animal.

3. Individuality.

Individuality is one of the nest important factor:

teat effect the percentage of fat in cows milk. Th percentage

of butter-fat in the milk of individual cows at times fluctuutes

very widely, the due-es for thich are not elm ye kncnn. The

percentage of the fat of the milk of a cow within the breed is

an inheritdnt characteristic of the individual.

 

_Qogpleteneee of Kilking

The etrigpnos or last milk dra.n'n from the ULider tee t rel—

atively higher thin the preceding milk drawn. .hen some of this

last milk is left in the udder it is liable to cause an increase

in the test of the milk of subsequent milkinge and the effect may

be of several deye' duration.



Freuency of Milking
 

IncreMeig the number of milkings per day from two to

three or four times increzses the yield of both fut sxd nilk

and may tend to increase the percentage of fut.

Iime of Milking

Authorities disagree as to the effect thit tine of dey of

milking has upon the percentage of fat in the milk. The author

is of the Opinion that individual cons, when the periods between

milkings are of ecual length, have a definite time in the day

when their percentage of butter-fat in t‘eir milk is hisher.

The time at which the milk of this con tests highest may be

Changed for no apparent reason.

Excitement
 

Quiet and comfortable surroundings and quarters probably

tend to reduce the daily Variations of the test of the individ-

ual cow. Though a cow has been excited, if she has become quiet

before milking, this previous excitement does not seem to effect

the percentage of fat in the milk.

new...

Exercise tends to increase slightly the percentdge of fat

in the milk.

 

The amount of water consumed has no e,"i1,-arent inf uence upon

the percentage of fat in the milk provideed that the amount of milk

produced remains norms
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Feeding

By judicious feeding one can both increase and decrease the

percenteze of fat in the milk. The duration of time over which

the effect of feed Gin be extendedh s not as yet Deen fiily meas-

Aniuels in high condition, covered With firm flesh, will con-

tinue to yield milk of a higher fat content than when they are in

thin conditicn. The effect of the high condition has been known

to extend through six months of the lactation period.

Druzs

Many cenflicting results have been obtained on the percent-

age of feit with the use of drucs end galactogcgues. Drugs and

gwliTtOHC‘u98 csnnot be relied upon to incre se the percentage

of butter-fat or the yield of milk.

Oestrug

There has not been sufficient data compiled or published

to warrant the drawing of any corclisions regurding the effect

of a period of oestrum upon the percentizge of fit in the milk.

H’Q
Afic

As mc.s increase in nge the percentage of fat in the milk

decree see. This might be due, however, to an increase in the

yield of milk.

?tdge_of Lectat o.
 

flow of milk retardless of the tire of year she freshene end t.e



milk be cores richer after the first month as the lactation

proceeds, unless sone cter factor upsets this routin

Pedsonal Variation

Regardless of "here t?e lactation pe riod oegins, the per-

centage of fat in the milk is less in the summer and gradually

increases tCNdri winter, then agein decre sxses to mid umrer.

External Terrerature
 

The quality of the milk varies with,the terjersture, be—

ing ric er in cold eether and poorer in warm weather.

30 emcerut1:.re

*
i

From th review of literature we find that very little«
0

work has been done to date in studying tre Variations in the

body temyeretures of dairy c ws under conditions that are known

to affect the temperature of nLan.

The Opinion seems t ~reveil thwt a cow an normally fluc-*
4

tuate nore in temgerature than oun a men. The range of tenper-

ature in the normal cow is admitted to be from 100.4 to 102.4

degrees F., thus giving a mean temperature of 101.4 degrees F.
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EXPFRIHTXTAL WORK

PLAN OF THE VYPTFI'“*”AL ”SEX

OBJFCT 0? TV? TXPFVIJT"TAL YORK

The object of this eXperimentel York is to study the re-

lationship between the body tem;errture and the percentage of

butter-fat in the milk of dairy cows. The results obtained by

this study should tend to aid in measuring the effect that body

temperature has upon the percentage of butter-fat in the milk.

Gefiem1Plan

A number of cows early in their Stage of lactation are to

oe selected from the Colle‘3e herd. The body temperature of each

cow is to be taken during each and every nilkiné. The milk is

to be tested by the Bubcook method. From the date so collected

the relationship of the body temperature to the percentage of

of accent d9
'

.
‘
h

r
m

mbutter-fit in the milk is to be measured by the

mathemeticol forr.ulee.

Selection of Cows

The essential thing is to get animals that till milk for a

lon~ period of time; so several cows, the majority of which have

Just recently freshened, will be selected for tPlS experiment.

Hethods of 00113ctirgrreti
 

Anal temperatures ‘f eich cow are to be taken at every milk~

ing with the therr.ometer inserted f‘l length, just as the cow

is being milked. The thermometer is to be elloaed to remain in—

serted for at least three ninu c
t
-
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immediately. Accure.ely calibrated and tested clir-ioul ther-

mometers are to be used ezcclusively in th’s acre. all es of

the milk of each cow are to ca ta"en at each milking and tested

by the Bab ock method.(
)

Several experiments are to be comd1 ted in an effort to

‘

change the oody temperature or tile fut content of the will of

dairy cows. by the use of feeds, oils or drugs, and blenketing.

The edditiordl drta tnus outaineed mibrlt she a deMill relation

.4'

bet.veen the oody temoerlt ure and the percentage ‘1 butter-fut

in the milk. '

It was not pessible to secure cols thdt would meet all of

our requirenen.s. Hoserer, the follOLiLg pd:eore d cons, which

will be designated by their herd numbers, were finally selected.

Th 3 table gives a short description of the cons used in

La 01' ”k.

5“! I' A .

Cow Breed Are Es.inmit ifeights at Begin- Date of

Ho. ninb andEnd of this Erperl- Lust Fresn-

ment ening

6 Holstein 10 yr. 15£3i - 560% 10/17/23

25 Holstein 6 yr. 1522# - 1523§ 3/25/23

42 Holstein 4 yr. 1113# - 1132#- 9/21/23

3" - “ns=y 3 yr- 996% - lo 1# 9/23/25
1-5 Holstein 3 yr. 1150# - lldO§ 10/ 7/23

141 Holste 2 yr. 1275# - 1230; 10/ 3/23

145 Holstein 2 yr. 1000# - 103F# 10/ 1/23



Core #5 and #141 were milked four times

this work

CONS#25 and

but as

per dly and toaar-d the

twice each day.

w—

Cow 393 was

their milk flow

#198 were milked four times

lessened they

milked three

througl

er day at first,‘4

were milked three tines

end of this experiment were silked only

ties e dV3 tlrrou5h out this nork.

gfl42 and £145 mere milked only ttice a day dlrin5 this

ntire periw

The followin5 grain mixtures were used thrcu5hout the e:{-

periment end will be r

Grein mixture #1

Grain Mitt ure %2

Grain fiixture $3

Grdri'fl

during the

5' ~

elerr

N
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f
l
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l
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r
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h
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.
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O
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h
l
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F
H
U
4
:
F
7

#
5
1

Mirture £3 was fed to cows #25. 42. 95. 128.

months of January and Feb

during vhich time these cons

Gd to by number when required for

hoziny or ground corn

gluten feed (Buff.tlo)

ng‘Jnc. 051

bran

oil meal

cottonseed meal

calcium carbonate

salt

hominy or ground corn

bran

ground outs

cottonseed seal

gluten medl (Buffalo)

Cdlcidm ceroonete

Salt

ground corn

5round oats

cull beans

oil meal

and 145

ruery and a part of Kdrch,

were useed ina feefin5 e:perinent.
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COERTLATION TABLVQ, etc.

The follOWing t1bles cont1in the collec ed data arranged

to show the correl1tion between the body te1per1ture of dairy

cows and the percemMg of butter-fat in their milk.

Tables number I to VII inclusive give the correlated data

of the individu1l coxs, collected from November 2% to Karen 25.

Table number VIII gives the correlated d1t1 collects on

cow number 111 from Cotocer 2+ to Deceroer 24 izclu» (
d

H
.

V (
D

.

Table numcer IX showe nine hundred correlated observ1tions,

the t1l of ttose r1de on all the cows from October 2% to De-

cember 24 inclusive.

Table numzzer X cont1ins the d1t1 of 001 number 39, a pure

bred Holstein. This is uddition1l d1t1 and is for the thirty

day period, beginrir five days after freshering .

Tables anber XI to XIV inclusive, give the correlated d1t1

collected on cow numbe 141. This is 1rr1nged and assembled so

that the coefficient of correlation can be computed for the var-

ious milking periods in the day.

With the data in t1bles number XV to XXXIII inclusive, an

endeavor is m1de to find the correlations, if any, between the

temperature and the percentage of butter-fat, by correl1ting

sep1rately the d1t1 cc lected at the different milking periods

in the d1y. These d1ta only cover the secord thr1irty day period

after freshening.



nese t1bles b t
!The d1t1 of cow number 25 was not used in t

cause they did not cover this period since she freshened sixty

davs before this work Wes started.

T1bles number XIXIV to XLI inclusive, contain the d1t'a with

which the correlation of differences was figured.

The mean tenperdture of each cow W13 fOund 1; indicated in

table number XLII. From this mean the differences are all taken

as positive and the coefficient of correlation worked out there-

from.



TABLE NO. I

O
f
}

75 Fat Temgersture in degrees

99.5 0.1 0.4 0.7 1.0 1.3 1.6 1.9

0.5 l

0.8

1.1 l

1.4 3 4 l 4

1.7 3 8 14 17

2.0 2 1 3 ll 12 16

2.3 l 2 6 14 31 16

2.5 l l l 4 19 25 14

2.9 4 l 5 19 17 18

3.2 l 3 3 15 13 11

3.5 2 3 l2 9 3

3.8 2 1 8 8 6

4.1 l l 1 5 4 3

4.4 l l 3 3

4.7 l 5

5.0 1 l

5.3 l

5.6 1

5.9 l 1

6.2 l

458 1 l2 7 5 34 118 146 113

-0162 t 00 t
0

(
G
N
P

c
a
l
-
4
0
3
9
9
1
0

l 1



TABLE 30. II

Temperatures in degrees

H O O
)

H O (
O

11

45

64

65

99.5 99.8 0.1 0.4 0.7 1.0

1.4

1.7 1 1 4

2.0 3 3 13

2.3 3 _ 2 20

2.6 8 2 11 21

2.9 2 2 3 20

3.2 6 3 5 19 18

3.5 1 4 1 1 6 8

3.8 2 1 1 5 4

4.1 1 1 1 3 4

4.4 1 2

4.7 1 2

5.0

5.3

5.6

5.9

6.2

6.5 1

350 1 4 41 9 29 112 106

H
H
H
m
m
H
m
N
m
H

H
p
a
u
p
w

m
H



TABLE III

% Fat Temperatures in degrees

0.1 0.4 0.7 1.0 1.3 1.5 1.9

&3 1

a5 1 3 3 1

2.9 4 16 14 5

3.2 1 2 1 30 17 3

3.5 1 2 5 12 19 5

$8 1 3 5 3 1

4.1 1 1 1

2 1 5 14 67 58 15

r : -.17 t .051

' TABLE 130. IV

% Fat Temperatures in degrees

2.2

97.0 98.9 0.1 0.4 0.7 1.0 1.3 1.6

2.0

$3

$6

$9

$2

$5

&8

4.1 1

L4 1

4W 1

mo

&3

$6

&9

m2

H
u
o
m
e
m

H
U
U
O
I
H
H

1 2 36 12

r = -.222 t .035

H
H

H
m
o
m
m
m
H
H

36 82 um

1

H
H

m
m
m
m
u
m
H
H

55

1

8

39

%

44

13

3

NM

1.9 2.8

l

1

1 7

12

4 44

3 64

5 1 69

2 79

3 46

1 17

2

3

1

19 l 346
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% Fat

,0.1

(
)
1

0 U
I

P
H
I
-
“
#
3
3
1
0
5
3

13

r : .021

TABLE NO. V

Temperatures in degrees

0.4 0.7 1.0 1.3 1.6 1.9 2.2 2.5 3.1

1 1 1 4

1 1 1 2 2 7

3 3 1 2 1 10

4 11 6 3 26

1 3 2 11 18 10 1 48

1 3 14 25 30 8 l 84

1 8 31 33 8 l 86

1 10 11 21 10 1 55

3 7 4 4 19

2 3 2 l 9

3 4 7

1 1 2

1 1 2

1 1

3 8 49 105 123 53 4 1 360

‘2 .034

33
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TABLE 1:0 VI I

% Fat Temperatures in degrees

0.1 0.4 0.7 1.0 1.3 1.6 1.9 2.2 2.8

2.0 2 2

2.3 1 1 2

2.6 1 3 3 1 8

2.9 3 l 5 19 26 8 1 63

3.2 1 2 2 22 25 8 1 1 62

3.5 1 5 6 4 1 17

3.8 1 2 2 5

4.1 1 1 2

4.4 1 l

4.7

5.0

5.3 1 1

3 2 4 8 51 65 25 4 1 163

r : .130 ‘1' .077

TABLE 2:0. VIII

3
3

Fat Temperatures in degrees

0.7 1.0 1.3 1.6 1.9 2.2 2.5 2.8 3.1 3.4 3.7

1.4 1 1

1.7 1

2.0 1 2 2

2.3 7 5 . 5 1

2.6 1 6 6 15 2 2

2.9 4 12 12 16 7 3 1 1

3.2 1 8 11 18 3 2

3.5 5 9 9 6 1 1 1

3.8 2 3 7 7 7 1 1

4.1 1 3 1 2 1 1

4.4 3 1

5.0 1

1 7 43 57 77 27 12 2 3 1 1 231

4 : .1841 .043
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TABLE 1550 X

5? Fat Temperatures in degrees

1.0 1.3 1.6 1.9 2.2 2.5 2.8

2.9 1 2 2 5

3.2 3 3 3 1 10

3.5 2 1 4 5 2 14

3.8 1 1 3 8 9 4 1 27

4.1 3 6 5 2 15

4.4 1 3 2 6

4.7 1 3 3 1 8

5.0 1 4 3 1 9

5.3 2 1 3

5.5 1 1

6.2 1 1

1 8 12 37 29 9 4 100

r -"- .088 '3' .067

TABLE NO. XI

% Fat Temperature in degrees

0.]. 1.0 1.3 1.6 1.9 2.2 2.5 2.8 3.1 4.6 4.9

2.0 1 1 1 1 4

2.3. 1 4 5 5 1 1 17

2.5 4 8 5 17

2.9 1 9 15 11 1 1 1 39

5.5 3 10 '7 1 1 1 l 1 25

3.8 1 5 2 9

4.1 1 1 2

1 5 31 56 3‘7 5 4 1 3 1 1 143
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TABLE'IC. XII

Temperatures in degrees

0.1 0.7 1.0 1.3 1.6 1.9 2.2 2.5 2.8

1.4 1 l

1.7 1 1

2.0 2 l 3

2.3 2 2 1 5

2.6 2 2 4 l 9

2.9 1 4 7 6 1 19

3.2 1 1 1 7 8 8 1 l 28

3.5 2 4 17 8 2 1 34

3.8 1 2 5 8 6 2 1 23

4.1 1 3 2 3 1 1

4.4 1 4 2 1 8

4.7 1 1 2

2 1 6 25 51 40 10 7 1 143

r : .092 2 .056

TABLE 30. XIII

% Fat Tanperatures in degrees

1.0 1.3 1.6 1.9 2.2 2.5 2.8

2.0 2 1 3

2.3 5 2 2 9

2.5 4 2 1 2 9

2.9 2 6 9 9 3 1 1 31

5.2 5 17 16 2 l 1 43

3.5 7 5 6 1 2 21

3.8 2 6 l 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 t .0569



TABLE XIV

% Fat Temperatures in degrees

03. 0.4 0.7 1.0 103 106 109

1.1 1

1.4 1

2.0 1 1 3

2.3 1 2 2 1

2.6 5 1 2 12

2.9 1 2 1 7 8 8

3.2 1 6 8 13

3.5 1 2 3 12

3.8 3 4 1

4.1 1 2

1 1 3 10 21 32 49

r : .224 t .0541

TABLE N0. XV

% Fat Temperatume in degrees

1.3 1.5 1.9

1.7 1 1 2

2.0 2

2.3 3 3

2.6 3 5

2.9 1 2 2

3.2 1 1

3.8 1 1

5 13 11

r = .037 f .125
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TABLE HO. XVI

% “at Temperatures in degrees

1.0 1.3 1.5 1.9

1.7 , 1 1

2.0 1 1

2.3 2 5 1 8

2. 1 3 1 5

2.9 1 1 1 3

3.2 1 1 2

3.5 1 2 3 6

3.8 1 3 4

5 11 11 3 30

r : ...415 t .102

TABLE IO. XVII

% Fat Temperatures in degrees

1.0 1.3 1.5 1.9 2.2

1.1 1 1

1.4 1 1 1 3

2.0 3 3

2.3 3 3

2.5 1 2 3 6

2.9 1 1 1 3

3.2 3 2 1 5

3.5 1 1

4.1 2 1 3

1 9 13 5 1 29

'
+

r : -.112 - .123
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TABLE 150 . 31V]: II

Temperatures in degrees

0.4 1.0 1.3 1.6 1.9

1 1 2

1 2 2 5

l 1

2 1 2 5

1 4 2 7

1 1 1 3

1 1

1 1

1 4 7 7 6 25

-0182 t 0130

Temperatures in degrees

1.0 1.5 1.6 1.9

l 1

1 1

2 2 4

4 5 5 2 16

1 1 2 4

1 1 2

1 1

5 10 12 2 29

...2 1' .17
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TABLE ED. XX

Temperatur es in degrees

1.0 1.3 1.6 1.9 2.2

1

1 1

2 2

1 2 2

2 6 3

l 1 1

l

1 6 12 7 1

TABLE 30. XXI

Temperatur es in degrees

1.0 1.3 1.6 1.9

1

1 1

1 2

1 1

1 5 3 1

2 3

1 l

1

2 9 11 4

.133 f .19
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TABLE 20. XXII

% Bat Temperatures in degrees

0.4 1.0 1.3 1.6 1.9

2.3 1

5.2 1

5.5 1

5.8 1 1 2 1

4.1 2 2

4.4 1 2 1 2

4.7 4 2 1

5.0 1 1

5.3 1 l

1 5 11 7 5

r .. -.066 t .18

TABLE l-TO. XXIII

75 Fat Temperatures in degrees

007 1.0 1.3 1.6 1.9

”.2 1

3.8 1

4.1 1 2 2 1

4.4 1 2 1 1 1

4.7 2 2 1

5.0 2 1 1 1

5.3 1

5.6 1 '

5.9 1

6.5 l

2 9 8 5 4

r a .21 t .12

43

N
N
Q
G
n
P
-
U
I
H
H
H

0
0

H
H
H
H
m
m
c
s
m
i
-
‘
H

t
o

a
)



w.
L
.
.
.
‘

l4!

_



T117113 ,3; TO XXIV

’” Fat Temperatures in degrees

1.3 1.6 1.9

2.0 1 1 A

2.3 1 1

2.6 3 2 5

2.9 1 2 2 5

3.2 3 3 1 7

3.5 3 3

3.8 2 1 3

4.1 1 1

4.7 1 1

12 8 7 27

I‘ 3 .207 t .124

TABLE ICOJQCV

7: Fat Temperatures in degrees

1.3 106 109 202 3.1

1.7 1 1

2.0 1 1

2.6 2 2

3.2 1 1 1 3

3.5 1 4 1 1 7

‘3.8 1 1 1 3

4.1 2 2

4.4 2 1 2 5

4.7 3 3

5.0 1 1

5.3 1 1

5.9 1 1

5 14 9 1 1 3O

44
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'TfiBLE K . XXVI

,9 Fat Temperatures in degrees

1.0 1.3 1.6 1.9

2.0 1 1

2.3 2 2

2.6 2 1 1 4

2.9 2 1 2 5

3.2 3 3

3.5 1 3 1 5

3.8 3 3

4.1 1 2 3

4.7 1 1 2

5.3 1 1

6.2 1 1

1 8 13 8 30

r : -.054 t .122

TABLE I0. XXVII

75 Fat Temperatures in degrees

0.7 1.0 1.5 1.6 1.9 2.2

1.7 1 1 2

2.0 1 1 2 4

2.3 2 1 ‘ 1 1 5

2.6 1 1 2 2 6

2.9 1 1 1 3

3.2 2 2 4

3.8 1 l

5.0 1 1

3 9 6 3 4 1 26

r : .112 t.131
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TABLE N XXVIII

55 Fat Temperatures in degrees

1.0 1.3 1.6 1.9

1.7 1 1

2.0 1 1

2.3 3 3 1 7

2.6 2 2 1 5

2.9 1 2 3 4 10

3.2 1 1

3.5 1 l

3.8 2 2

1 10 11 6 28

’r = .205 i .122

TABLE 3'. XXIX

73 Fat Temperatures in degrees

1.0 1.3 1.6 1.9 2.2

2.3 2 2

2.5 1 2 3

2.9 1 1 2 4

3.2 1 1 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



L
.

L
_
_

r



TABLE 110. XXX

% Fat Temperatures in degrees

1.0 1.3 1.6 1.9 2.2

2.0 1 1

2.3 1 1

2.6 1 1

2.9 1 1 2 1 1

3.5 1_ 1 2

3.8 2 3

5.0 1

1 6 9 11 1

mm...-“1‘ 1.20. 1:05:

2 Fat Temperatures in degrees

0.7 1.0 1.3 1.6 1.9 2.2 2.5

1.4 1

2.3 1 1

2.6 1‘~ 1 5 1

2.9 1 3 1 2 1 1

3.2 1 1 1 4

3.5 1

3.8 1

1 2 5 5 12 3 1

r : .155 1' .122
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% Fat

2.0

2.3

2.6

2.9

3.2

3.5

% Fat
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O

u
b
n
h
O
I
C
fl
C
fl
N
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N

TABLE NO. X3311

Temperatures in degrees

1.0 1.3 1.6 1.9

1 2 3

1 2 1 4

3 2 1 6

1 6 s 10

2 2 4

s 3

1 13 14 2 so

-.094 2 .18

TABLE ro. 111111

Tenperatures in degrees

1.0 1.3 1.6 1.9

1 1

2 1 s

4 1 5

3 s 1 7

2 4 6

1 2 2 5

1 1 2

1 1

1 6 17 6 ' so

.083 2' .18
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Gregg No 1 Table No IF

Tie plotted weighted.meens of temperatures

and Dercentages of butter-fat of 900 obser—

vations.

O

O

o

o

O

0

o

o

Temperatures

. 0

1n

degrees F. o

, O

1 :-
X

131.0 0

0

101.0

0

\l \ I

100.6 0 '

x Y. )( 7‘ ’t 3‘ X y. 7‘ V )t

x
o

n

x

100.0

0

Percent fat 2.5 3.0 3.5 4.0 4.5

0: Kean percent of Butter-fat = 2.875

x: Kean degrees of Temperature- 101.77

r = .0898!.022



The following is a summary of the results as given in

the tables from I to XLI inclusive.

Table Cow Average fl Aver1ge Correlation Coeffi-

No. K0. of Fat Temperature 01ert & Probable

Error

1 6 2.76 101.5 -.162 1 .029

2 25 2.22 101.02 -.019 _+_ .056

5 142 5.211 101.55 «.170 1 .051

11 95 4.142 101.07 -.222 1 .055

5 122 5.55 1:31.70 .021 _+- .054

6 1111 5.10 101.6;L .059 g .051

7 1115 5.11 101.112 .150 1 .077

8 141 5.296 101.79 .154 1 .0143

9 3.11 30 3 2.275 101.77 .0392 1 .022

10 59m 5.596 101.22. .088 _+_ .067

11 11112.:iig-02356 101.63 .129 1. .054

1+ A. 12.

12 1’41 10 15.72. 5.559 101.67 .092 1 .056

15 114.1 ’4 2.1:. 5.191 101.71 -.017 _+_ .057

111 111.1 10 2.2.2. 5.0110 101.72 .224 3; .0521.

15 6 4 1.1:. 2.57 101.66 .057 1 .125

16 6 10 11.22. 2.232 101.112 -.’+15 _+_ .102

17 6 ’1 2.12. 2.67 101.56 -.112 _._ .125

12 6 10 2.12. 2.55 101.114 -.122 1 .151

19 1+2 11.12. 2.95 101.l+1 ‘-.27 1 .17

20 122 2.1:. 5.55 101.61 -.16 _+_ .19

21 95 5.71 101.50 .155; .19



The folloning is e summary of the results as given in

the tables from I to XLI inclusive.

Table

No.

1

0
9
.
‘
\
1
0
\
U
‘
I
~
F
‘
\
N
N

\
O

Cow Average

No. of Fat

6 2.76

25 2.32

#2 5.21

95 4.h2

123 5.55

111 5.10

145 5.11

1&1 5.296

all 0013 2.573

39 3.535

‘ T 0e of ’

1413 %§- 2.930

4 1.0.

111 10 1.1. 5.559

141

111

6

f

O

6

6

4

10

4 1

10

M

10

P ”ode-o

A.E£.

polio

.0. 5.71

6"
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101.02

101.55

101.07

101.70

101.61

101.13

101.79

101.77

101.02.

101.65

101.67

101.71

101.72

101.66

101.12

101.56

101.11

101.11

101.61

101.50

Correlation

oient 1 Probable

Error

-.162 1 .029

Coeffi-
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H
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w
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0 F
1
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n
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n

x
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1
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1
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L

\
0

1.

.092

I
1
-

-.o17 1

.221 +

.037

-.415

~.ll2

«.122

.056

.051

.035

.051

.031

.077

A1

0 U43

.067

.054

.056

~05?

.054

.125

.102

.125

.151

.17

.19

.19



Teble Cow Time of Averfige f: Averege Correlation Coeffi-

Io. No. milking of Fat Teugerature oient and Probable

Error

22 95 {Con 11.29 101.59 -.066 1 .10

25 95 Fight 11.64 101.50 .210 1 . 20

2’4 120 11 11.12. 5.111 01.511 .207 1 .124

25 128 10 1.1.2. 5.22 101.71 -.5’+2 1 .102

26 12s 11 2.1:. 5.1111 101.52 -.05‘~1 1 .122

27 120 10 .11. 2.64 101.29 .112 1 .151

20 1111 1+ 1.1:. 2.72 101.5Ur .205 1 .122

29 1‘11 10 A. 2. 5.50 101.61 .0117 1 .125

50 1’41 11 21.12. 5.16 101.65 .062. 1 .126

51 1‘41 10 2.1.2. 2.25 101.69 .155 1 .122

52 1115 1.1.2. 2.77 101.117 -.0911 1 .10

55 1’15 11.12.. 5.51 101.110 .065 1 .16

511 6 2.221 101.60 .072 1 .026

55 25 2.05 100.71 -.000 1 .050

56 112 5.20 101.119 .065 1 .05

57 95 11.116 101.16 .005 1 .051

55 125 5.26 101.119 -.o61 1 .029

59 1111 5.10 101.71 .057 1 .026

1+0 1115 5.15 101.6 7 .0521 1 .051

Ml ell eons 3.24 .009.1 .011



Cow Number of Total Teaperutures fivorgbe Tagger—

:0. Observ;t1:ns in Deérees tures in regre

6 69s 70,916.2 101.60

23 348 55,193.5 103.71

42 557 56,250.0 101.19

95 551 55,71 .0 101.16

12% 555 56,526.4 101.h9

141 70 71.499-9 131-71

1M5 356 36,151.9 101.55

Totals 3743 333,029.

Average of all tempergtureg 161.3956F.
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Tables Showing Abnormal 0522153.

In th twclee numbered grce VLTTI to L inclusive, is

given the dete thained in endeevcring t0 chenae the body

eagerature and tLe percentage of fat in the milk of these

cows.

All of th cows received about one p and of grain to

Table {XLIII contains the data cbtained When the grain

ration of cow {6 was suddenly changed from 22 Lonnde of grain

Cmixture #1 and t1“ pounds of cottonseed meal, to

‘1

l+¥ grain mixture #1

2% cottonseed meal

8% soybean meal

- =- 1. ....- 4:1 A J! . m ..
In tdule XnIV is Sncau the eLfect On CO” 32 of saddenly

\
J
l

ncreasing the cottonseed meal in the rution. Four pounds of

1leced an equal amount of grain mixture £2.

In table fflLV isshcfln the effect of edminieter :5 hygc-

dernicelly twice daily to cow ##2, three-quarters of a grain

of strychnine, twenty-five minutes previous to milking.

In tible $XLVI is given the date obtained when sixteen

grains'cf Thyroid Gland Extract (equivalent to ninety grains

of fresh Thyroid Gland) was fed tLree times daily with the



In table £YLVII is 02 'n the effect cf aduinietering raw

H inseed oil, as e drench to 001 .128. Ore quart was given twice

dsi y 1 .er the con hed been fed. This con went entirely off

f
.
”

(
D

(
a

(
a

‘
l
‘
.

d
-

(
+

.
v

(
D

«
D
*

£
1
.

Cf the second dny and remained Cff feed for tno

In table I VIII is shctn the effect on 003 2111 of sudden-

ly substituting in the grain ration a cambinuticn of ground

flex and soybeans. This cc: bud seen receiving 22 pounds of

grgin nwictre ?1. Fcur pounds of flux seed neel aLd four pounds

of soybean marl 2e re szestitited for an equ11 amount of the

orig iIi-LLl grdin 111....111‘9.

In table XLIX is shown the effect of substituting s.ddenly

in the wrein reticn of cow filh5 three pounds of flex seed meal

for an equdl arcunt cf grain mixture £2.
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Effect of Blanketinr on Temperature and Test.
be

On April 4, et 4:00 P. K. the body of con #42 Wus covered

With three blankets, her legs were swethed in cotton, burlap,

and derby bandages and he neck was covered with two ply of

heuvy cotton ducking, in an endeavor to raise her body tempera-

ture.

Anal tenperatures were taken every half hour for the first

sixteen hours then every three hours thereafter With results as

shown in the following table.

Date Tine Temperature Date Time Temperetu

in Degrees F. in Degrees E

Agril 1 4:30 2.3. 101.0 Apr. 5 12:30 1.2. 101.3

5:323 11 102.0 1:00 .L-E. 131.“

5:00 " 10202 1:30 A0211. 1010}

00 " 102.2 (
) 1.x. 101.3

\
H

7:30 « 102.1 C
)

O A.M. 101.3

8:00 " 01.9 (
J
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r
J

(
)

O 95.53:. 10105

9:0- " 101.8 A. n. 101.6

\
d

0

9:30 " 101.7 C

O (
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Temperature

in Degrees F.

. 131.5

. 101A

101.1;

. 102.2

131.6

:A-e

Afii.

4:00 P.2.

7-3-3 v.1 .

10:00 ..I.

Ap.. 3 1:03 A.H.

”:33 A.h.

7:00 A.H.

10:00 A.L.

1:00 P.:.

4:00 P.X.

7:30 P.I.

10:03 F.x.

The daily averages of the percentages of fat

April 4

5

6

7

F

3.31 gar cent

3-13

3.1%

Teggerature

in Degrees F.

102.2

101.7

131.2
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'H

Cow £+2 weighed 1279 p ends at the aeginning of the trial

and only 1074 pounds at the end, thus showin: a loss in weight

of 205 tounds during the five days.

i

d

“a

’A.

_ ‘A - .

0 per cent. T43 percen 7
'
3

(
D

.
.
.
!

The yield of uilk decreasee v

f

of at increased 6 per ceet the firet day. The percentage on

the fifth day had drOpped 14 per cen , thus giving fer the last

day a total decrease of 8 per cent iu the yercentqge of fat un-

der ner befcre bleiketine average.
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The body temperatures of engerently normal ddiry cows

vary considerably from day to dry as does the percentage of

butter-fat in their milk.

In endeavorinq to find the relationship between the body

temperature of diiry cows at the time of milking and the ter-

centege of butter-fat in their nilk, certein fundezen 11 die-

riees have Dee made.0

The c‘ver:.-;1.ge of all the body ten;erdtures taken on these

seven cons is found to be 101.4 degrees F. This average is

the same as that established by Wooldridge, but this mark shows

greater extremes in the variation5 of temperltzre than has been

noted in the literature. Thou hg the cons eypeered to be normal,

variations from 99.0 degree 3 to 106.0 degrees have oee n noted.

There were also dnilv fluctuations of two degrees for no upper-

These trials show that the percentage of fat in the milk

of individual cove varies widely during a lactation period, end

that these sudden fluctuations are seemingly natural or caused

by f'ct ors not easily discernible.

Though this work has not been exhaust ive miny points tight

be proven by correlating isolated date or by correlating the

data collected on the individue ccxs. en the dite is tilien

as originally collected and then correlated directly we find

for sore cows 3 positive correlation four to five tines greater



‘u‘

then its probdole error, end on other cows negitive correlet

reeter then its probable error. Euoh of the

above if taken as they stxnd could be used to prove their restoc-
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only four times es greet es its probable error. The author does

not consider that this correlation coefficient though four tires

sufficient indic1tion of theH
.

U
)

F
J

e.ter thn its grobeble error

relationship between the bodv temzerwure end the percentage of

butter-fat n the mill 1
’
1

to justify a stetem nt that the temper1ture

of the cow and the percentage of butter-fat are positively corre-

4-ofl
Uvu , becduse when the date of the seven cone is considered indi—

idunlly only three out of the seven show positive correlations

1ow s negutive rel»tiC Ship 7 th either a posi-

tive or negative raldt13Q3h1P sk3xn when the date of ellperiods in

the day are correlated t05ether.

This work also she ssthnt there is a certain period in the

dey at This} time the fat percentd5s in th nilk of the individuel

co: is highest. T“is period is varied by the indiMi.1e1 co. and

hwy 4e “senged to another ti in the day WithOut apparent cause.

“Ely easier to Change the geroenta5e of fet in the

milk of deiry cons tr.nn to ch1n:e thei tenderdture. Kerked chin es

in temperatures were caused wit ho1t upsetting t?e grocesees of ne-

tebolism or the normal body functions of the con.
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1° The bOdY tehperuture of egperently normal dairy cows

varies as much as two de rees F. in a day.

2. The rinse of tne vsrirtions of the percentsge of fit
V

in the milk has been found with atperently nornel cows under
.

apparently normal conditions to be es much as 2.3 per cent in

a diff .

3. It was possible to cause fluctu1tions in the percent-

ece of fit in the milk of cows by the use of feeds, oils and

drugs. There also seared to es fluctuations in the tenperatures

of the COWS, but these fluctuations were not as marks nor was

J
o

there a uniform increase or decrease of temperature.

t4. The relet.cn hip be seen the body temperature of dairy(
I
)

I

cows at time of milking and the percentage of butter-fat varies

with the individuel cow, and may vary with the milking periods

of the day and with the st; e of lactation. The present data

does not indicate a uniform relationship between the body temp-

erature end the percentage of butterfit. Hcrever, such a rela-

tionship may exist. This relationship may easily be upset by

factors that tend to effect only the body temperature or the

percentige of f1t in the milk of dairy cows.
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