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Zntrodnction
., ♦ 1..^ t'. » u I • »

7h« purpoM of this invsstigRtlon 1b to stu^ som of ths

factors vhloh affsot tho vslghts of dairy cattle. Ihe irai^t of an

aniaal is vezy isportast in that veii^t la a measure for deteandnlng

breed stai»lards| it is used to d«clre feeding fomulaei is

InTcAved in most feedine trialSf grairthN4.ee studlesi gMttatien

experiamts and in otiuer dairy research.

IbzQr investigators use the eeig^t of a dairy oeer as a

cariterion of progress or regrew in their espsrimmtation. the

md^it variaUcms of the anjiMle being studied in a given eaqpeziaent

my have been of aaple eigEdiieanee te have affected the res\ats

nateiially.

there ere several factors uhioh may have an important oorrela-

tlcsi -with dairy oattle eei^ta. Of these factors 'Uie foOLloeing vrlU

receive considerationt

Accurvu^ Heart*^Elrth verlaticns
Pregnancy Age
Parturition feed
Lactation Slohneee
fmBperattire Breed

A study of this nature^ siqjpleamnted wl^ aaple related

etudiee^ may well reveal factors which mqr be eenirbant^ qnite
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variable^ eignificant or relatively unisportant* Before

beginning a research pro;Ject an investigator must of necessiV decide

idilch factor he viehee to cxmtrol and ehich factor he wishes to aUow

to vaxy«

A fonmila will be developed to deteradne the approxiaate

wei^it of a daily animal under field conditione and without the aid

of livestock scales*

't

4 • ,

"'■v.: t'',- , ; ; ;

' ' s;
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HSVUW Of XJTER&TURE

Wtlfiiit liMrlAticttUl

Loth (X3} reports that eattle miijhta Xlucttata eontidsrably-

trm dajr to diqr« SLa Inrottlgpitloiui ghcar m Hid* a mrjatlon aa lO

to 77 poonda in ali^t daya* Iforzlaoa QjS) auggMta that tha vali^t

9t an anlaal msy fBry aa awab aa 26 to liO paimda in a ain^ degr*

Theaa data pXaoa «q)haaia XKpm tha iiqportanoa of aeonrate valuta in

daizy raaaart^.

Accuracy

Koiartnia anthorltlaa^ (X)^ (3)> (10), (12), (13), and (16)

concur m aMtlwda for daoraaalng inaooura<ar in aiparlansta vhoora

liva ai^i^t is a mjor faotor* Xha aniwala ahovild ha gltaa an

ado<iuata fore«parlod to adjuat thaowalvaB to tha envir<maental

eonditl(»ia ahloh will ha asdatant in tha fortheoalng trial. Ikjgpli**

oata lota of aniaala ahoold ha uaad. Sia aora anijMla thara ara

par lot tha graatar tha accuracy of tha trial, tha anlMwla idaodLd

ha aal^ad on thraa aucoaaaiaa daya at tha beginning of tha trial

and at Ita and. Shrwdcan aaii^ta takan at tha aaaa tiaa aach day

vUl prove irara aecurata. tha aacond and third waii^dne^ of tha

aniaala alU allalnata about h2 parooot of tha cotpariBwaxtal vxror for
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each anlaaX uhlch averages 6 to Xii pounda under the nost deairaKLe

oonditiona. There are Tour tjjoea throu^out the day ihen anlaala

can be aei^ed vlth the resultant vei^t being a true average for the

entire day. These periods aret shortly after feeding in the

aoming, shortly after feeding in the evwoing, and during the periods

of declining wei^t ihich are UOO a.m. and 1:00 p.m. Lush and

Gopeland (12) report that seis^iing and saasuring errors are about

the same, amounting to about 2 percent. Baker, et al (2) report

that under certain conditions thez^ may not be aty increase in

accuracy as a resiilt of nalti|^e mdghings of calves at iveaning tims.

A three-d£y average eei^t of 178 ealvM at ireaning age aae only 1.3

pounds less than the average of the first day's weighings. When the

first and second weights were averaged this valus was 0^9 pound lower

than the avarage for the first day. Lush (13) found that there was

sBich less variation in the wei^ts of calves than in mattore animals,

Bowiver, as the sise of the nature cow increases there seens to be

no liiez'oais in soipstlmmitsl error.

Pregnancy

Eddes {$) dumed tliat on the dxy matter basis a Jsrssy calf

was equal to 110-170 pounda of Jersey milk at bizih. A Holstein-

Friesian calf was equal to 200-270 pounds of Holstein milk at birth.

Morgan and Davis (15) studied 656 parturitions and concluded

^t a COS will, on the average, gain steadily in weight fztm ooaesp*>

tioa to parturition.
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lioaalyf Stuart azKl G^vea (17) studied 53 Holsteln ccnss and

found that PU percent of the gain that occurred from conception to

parturition was made during the last five months of pregnancy, the

foetus acquires 70 percent of its growth in the last three months.

Putnam and Henderson (18 )| at the West Virginia Station,

studied 56 Ayrshire females and concluded that 75- to 85-^>ercent of

the gidn due to pregnancy occxirred in the last four months of the

period.

Parturition

^se and associates (6) report from the Iowa Station that first-

calf Holstein heifers lost an average of 1U7 pounds at calving, and

first-calf Jersey heifers lost an average of 82 pounds.

Fitch, et al (7) in 1921* reported on all calf weii^ts available.

The birt^ weigbt average for Holsteina was 90 pounds and for Jerseys

55 pounds, ^lie and Hinton (26) show an average birth wei^t for

Jersey calves to be 1*8 pounds and for Holstein calves 83 pounds.

Other investigators (17) have shown the average calvixig losses

of Holstein females of all ages to be 158.7 pomds with the average

calf weiring 95.2 pounds. Cows in this trial lost wei^t for 35 days

and thai began a steady gain throu^out pregnancy. Morgan and Davis

(15) report that a cow*s wei^t will become stabilised around 1*5 days

after calving.

J
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Lactation

G^vaa (9) haa ahown that idiore two-year-old heifers are fed

im a basis of requireiMmtSj plus 10 percent^ they will gain wei^t

frcm the first wmth of lactation throu^out pregnancy. In contrast^

howewert nature cows will on the averagsi under the same feeding

system^ maintain their wei^t during the first seven BK>nths of lacta

tion, and they will make rapid gains during the last five months of

lactation.

Ragsdale, Turner and Brodty (19) state that after the fifth

mfflith of lactation there is a rapid decline in milk production.

Turner (21) studied toe records of 50 hif^ producing test cows and

found that a cow in a high-production level will reach her lowest

body weight during the third month after calving and will gain wei^t

steadily thereafter throu^out toe lactation and pregnancy period.

TeBS)erature

dee (1) suggests 50*^ F. as an optisnm temperature for cow

C€Hnfort. Other investigators (13) have toorni condtisively that a

52^ F. drop in atmospheric temperature, cot:g^^ with failure of cattle

to drink water and eat regularly, caused a weight variation of L3

pounds. Began and RLchardson (20) state toat a cow maintains her

efficiency of milk production and feed utilisation in tsnperatures

ranging froo 0® F. to 85® F. Farther temperature vaariations, either
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isp or dcwn, wUX mterially affect the eoir^a efflolenqr, Teaperature

Xarg^ gorems (25) the nuniber of tioaes a ocar dealrea eater throu^*

out the day.

Heart"glrth Viarlatlong

That skeletal changes are Ineolved ehen the weight of an

animal changes is shcnm by JfiLsner (lU). Bis work in the Cornell

herd shows a 0.97 coefficient of correlation with actual body wei^t

and heart-girth measurements. The correiq;>oiiding standard of wei^t

per inch of heart*girth measurmmnt as shown this authority is

lil4»7 pounds.

Eendrick (11) has prepared a table for use in estimating the

weij^ts of dairy cows from heart-girth measurements. This table is

designed for use with calves and also mature animals. GaineB| st si

(6) has developsd a formula for the estimation of live wei^t in

daizy cows.

te

In the first three pregnancies g^ina^ due to conception, may

be attz*ibuted to growth (16) and the products of ecmc^tlon. These

investigators have shown also that matiure cows will lose a lowar

perowit of conception wel^t at calving than will heifers. Yet a

mature cow will drop larger calves 0^7) than heifers. Indirectly,

then, growth and iaat\ud.ty in the female are the oontrc^ing factors
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wt calf site, pregnaiu^ gains and parturition lossea in healthj

iinimtlif I

Feed

Lush (13) oonoludedf at the Texas Bsqperiaent Station in l?28s

that feed was not a factor in l^e wei^t variations in cattle,

insofar ae the nature of the ration is c<mcerned. However, condi*

tions governing feed intake intiy well be factors of iaportance.

Breed

Holstein cows drop calves from 70 pounds to well over 100

pounds (18), (26), averaging around 90 pounds. However, Jereejr

oowe drop calves vdiich average US to 55 pounds at birth.

Sickness

Data are Halted on this factor. Th^ need to be studied

further to properly place a value upon the effect on wei^t varia<»

tions.
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CmPTER III

EZPSHIIi2im PROCEDURES AND METHODS

The data contained In thie theaie were collected at the

Tenneeeee Eaqperlamt Station at ̂ xville and from certain unpub*

liehed data of the Daizy DepartoMit which have been secured from the

ICLddXe and West Tennessee EjqperioKit Stations since 1937«

The procedure used for the eollecticm of a more detailed type

of data at the Knozville Stati<m during 19it6 and 19^7 mill be dis

cussed first* The animals included were cspringing heifera and

mature ooirs"| which were registered Jerssys and Holsteins* The

average nuaber of animals under consideration was fifty*

The registration papers and herd records were consulted in the

beginning to secure pertinmit identification data. The identification

of each animal inoludedt name^ registration nuober, date of birth|

age, breed, ear mark, date of last calving, dates of breeding, dates

of drying off and state of lactation. All weighings were made on the

stock scales at the University of Tennessee Bam Mo, 1, All lactating

cows were weighed onoe eaoh month em the first Friday, The cows were

consistently weired from 8 a.m. to 10 a.m. AH dzy com and

springing heifers were wsi^ed weekly for six weeks prior to calving

and six weeloB after calving on each Friday morning.

After the cows dropped their calves they were weighed within

two and ime-half days* The calf was weighed within twenty-four hours
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after being dropped* Floor acalee ivere used to velgh all the calves*

!Qie milk produced on the day the conr mas weighed was considered as her

production and tabulated accordingly* These data were collected once

each month.

To^erature and htrnddity readings were taken each Friday at the

time corresponding to Uie time the cows were weired. The official

weather report ofthe U* S* leather Bureau at Alcoa, Tennessee, was

used as a source of these data,

A standard cotton tape, graduated to one^fourih inch, was used

in taking the heart-girth measurements of all animals* Sew tapes were

used from time to time to insure accurate readings*

Once each month the hay, silage and concentrates wers weighed*

This procedure Involved weiring ̂ e feed offered and the feed refiised

in the course of 2I4 hours* These data were takm on the day the

lactating cows were weired* An appropriate form was designed for

recording the data and ime bound so as to make a permanent record.

The monthly reports of the Middle and West Tennessee Experiment

Stations wei^ exaiained frwa 1?37 to I9h7 in order to tabulate such

data as would concern this study* The bireed represented at the above

Stations was the Jersi^* Cta the average this stutfy involved 35 cows at

the Middle Tennessee Station and 25 cows at the West XouMssee Station,

The statements concerning feed and temperature, on pages 33 end

3U, apply to the study made at &u>xville« The experimental error for

this study amounted to four pounds (t 2 lbs,). All variations amount

ing to less than this value are therefore insignificant.
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4 ̂ ' CHAPTER IV

;. >t: mSCUSSIOH cr results

'v'. -r;vU':. ,

Wei^t Changes at Parturition

In the course of tliis stu<lty' nine Jersey cows dropped calves*

Table I presents a sunmary of the results of those parturitions* The

grovp included two first-calf heifers* The average wei#t of the cows

prior to calving was 1003.1 pounds and their weii^t after calving was

889 pounds. The total calving loss averaged llii.l pounds* The average

wei^t of all calves was 60*5 pounds while "other losses" aaounted to

53.6 pounds. The eleven-year average birth wei^t of 252 Jersey ealves

dropped in the Middle Tennessee Station herd from 1536 to 15U6 was

53.3 pounds* This figure is in accord with the value of Bh pounds

given by li^ylie and Hinton (26), vhich is an average of the waists of

Ud calves. The percent of body wei|^t lost at parttirition was 12*55*

idiere the after-calving wei^t is considered as normal weight. This

percentage agrees closely with data reported by Fitch, et al (7) whose

data show a grovtp of hl8 Jersey cows with after-calvlng wei^ts of 877

poxinds, Gmves (9) showed that for Jerseys and Holsteins the average

loss at calving was l/d of the after-calving weight*

Of the nine Jersey cows listed in Table I, only two wore first-

calf heifers. Their after-calving wei^ts were considerably below the

Jersey breed standard of 550 poun<U^* Two of the animals approached
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IIBLE I

HKtCfflt CmilQES AT PARTURITIC8I

(JEHSETS)

Ksuse Age al W«!i^t
of ealvlng prior to after

anlwal oalving calving
(Iba.) (lbs.)

Weight''"'other toss jjjj'
loes of loeaes boctjr vei^t

calf
Oba,) qbaj (Iba.) (percent)

Xa'^jleen 5-1 960 806 151i 69 85 19.10
-K'SunahihO.)13-8 1200 1105 95 5U a 8.68

Sophie' it-6 930 8I4O 90 53 37 10.70

7
Mitilda® 2-10 9U2 8ia lOL 51i n 12.00

-r-Ann 8-10 1090 961 129 70 59 13.h0
f

f UeUy a\ Fhoebe
li-0 1060 956 lOh 57 h7 10.87
2-8 838 712 126 63 63 17.70

I Pricilla h-10 886 780 106 60 U6 13.60
r"—^Ooonteaa 6-8 1122 1000 122 65 57 12,20
r Average 1003.1 889 m.i 60.5 53.6 12.95

•jlrat-calf heifera*

TS.

'■ft
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breed standard ratiier closely* Cavs> Ann and NeU^y had

calving wei^ts of and 9$^ pounds, respectively* T«re other aninals

-were well beytmd the breed average with wei^ts of 110^ pomids and

1000 pounds* The group averaged 61 pounds less than the breed stand

ard* A dairy coir's wei^t will not zwain cmistant for very saaor days*

For this reason it would be of considerable value to breedi«ni and to

breed associations to know what the average wei^t for a Jersey eow

should be at a particular tine during pre^ianoy, lactaticm and the dry

period*

Table II suanorises parturition losses as they are affected by

^ age of the ccer* A total of 163 parturitions over a ten-year period

were involved* The Jersey herds at the West, Middle and East Tennessee

E^erinent Stations were used in the study* First-calf heifers

averaged a loss of 96,30 pounds* Seoond-calf heifers lost Il6*l!i0 pounds

and mature cows lost 109«$0 pounds at calving* The increase in parturi

tion losses wi^ the seoond calf may be attributed to the fact that

cows drop lari^ calves each succeeding parturition and are gaining

wei^t* niou^ mature cows do drop larger calves than heifers, their

"other losses" decline with increasing age in normal aninals and they

are not growing (18 )• ^ese data agree closely with results reported

by Uosely, Stuart and Graves (17)*



 

�� 
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t^BLE IX

B&BXUEXTI(» lOS^S AS AFFECTED BI AGS OF GOT

(JEHSSrS)

18

Hunber of First Second Aged
station parturitioi» calf calf ocsrs

(lbs.} abs.) (lbs*)

Jackson 67 107,5 ia.6 111.6
Goltimbia 87 S>0.5 115.2 106.5
^Gocvllle 9 113,5 57.0 X21,2
Average 58.30 U6.liO 105.50

• s'

. r/V;. ';.-, ,

> r-r-'' -v'v •

• "^■' . ■ . ■ ■■ ' ''"'A
■ - ■ ■V

■ V'"
■y — - ■ ,i- •■ •

-L- - . ■ -'i.^ rl" -.jt:-



Table m maanarlaMi the oelving reoorde of the &u>xville«

and JaekecHi Jereej herds for e teiv-greer period, A total oT

209 partarltione were tabulated. The resultant aewrage in ealving

loaaea at parturition was 109.92 poenda. This lotm it teat twxr

pounds lese than ̂ e average aeeuxwd i^roa 19U7 data (taiiLa 2} in the

herd at Shoxville.

The variation of the Mean values of 107 peunda to llU.l is not

sigoifioant in that the tiae of ooUeetion of the origSnal data aagr

have varied widaly bartmen the dtatian at fia^aville and the other too

Staticna,

A detailed oalving record eaa tabulated on several cows in the

Bolctein herd at naexville, A mmmxr e' theee results is shewn in

fthle lY. ^e seven Bolstein com ehoon in this table averaged

pounds prior to cslving and inwdiatsly after they dropped eelvee their

average weii^t was 1233,U poiajds. The average eiae calf ens S^,86

pounds, while the total lose due to oalving averagod 217,ii pounds, Tho

thres first«oalf Holstein hoifers shoen in Tablo IV (Prineess, Bemice

and Hadins) had a oalving loss vdii^ averaged li^d poando. This value

is in aooord with the work of B^e (6) of Iowa who reported a loss of

lUT for tho MMO age gtoap and breed, Comi 303 and 2h$ were eick at

parturition. This condition, when averaged with this assU nmdMr of

ccma, ahem an unuaually hi|^ loss in bo<hr w^^t at oalving, Eacolud»

tttg these two animals tho total loss at oalving would ba 175.6 pounds

Mud the awcragio peroant lost in body wei^t would be lh.2 rather than
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lABLE in

AVERAGE PARTURITIOtl LOSSES PER COT

(1937-Ji7)

Station

)er oi

parturitions Breed Years
Average
total loss

Jackson
Coltoabia
Khoxville
Total
Average

Hi*
86
9

209

Jersey
Jersflry
Jers^

10
7
1

111.6
107.0
llU.1

109.92
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the figure ahoim vhidi le 11 »6 percent* The axanotic fluide and other

produote of conception aru-aged 125«!^7 pounda per animal*

When giving an average vei^t for a dairy animal that value

^ould be placed on the cow idien tdie ia at work (during the lactation

period)* This opinion is based on the writer's study and observations*

Conclusive results have not been obtained which would set a standard

of body wei^t for a cow at a definite time in the lactaticm pezlod*

The average weight of the seven Hc:d.stein cows represented in Table 17

is lowered considerably by the lack of maturity of four cows in the

erovp.

As shown in Table 11, <tan ZlS twins with an average

weight of 58*5 pounds^ and due to unavoidable circumstances Dixie's

oslf was not weighedj thereforej^ its wei^t ms estimated* Cowe 303

and were sick at parturition*

Qraves {9) found that s<»ae of ths two-year-did Rolstein

heifers lost as madci as 13*7 peremt of their body weight At calving*

Mosely (17) concluded that the average total loss from Holsteln

femslee from the agea of 2-6 years in the Huntly, ISontanai Station

herd was 156*7 pounds* £pse (6) of the lom Station found the average

total lose hy two-year-dd Holstein heifers to be lh7 pounds at

calving*
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TART.!!: X*

l8]EX0{lt CHfcMOSS AT PARTimiTICK

(HOLSmCHS}

HazM i!ge at ' ' ' Woi^^ Totiai!
of caving prior to after loaa

axdjoal calving calving

flba,} (lbs.)

er Losa in "'"''
of loaaea body vei^t'

calf
(lb8«,) (lb8») (percent)

7 _

Foaxa 1610 1390 220 92 128 15.8
Frinceaa 2-6 1272 1160 112 77 35 9.6
Bend.ce 2-7 1150 lOliO I5OL

330°
77 73 lh.h

303 11-0 1770 II4UO lOit 226 22.9
!)adlne 3—6 1376 1200 176b 9K 82 lli,6
216 17-5 1388 107Ji 311? 117® 197 29.5
HLxie 6—5 1550 1330 220 82^ 138 . 16,5
Average lli50,8 I233.U 217,U 91.86 125.57 17.6

fEatinated.
Sick at parturition.
®Tirln8,

^ 
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The Effect of Parturition on

Heart-gjyth lieaemrenente

kppaxmtJuy part)]rltl(»i ie oorrelated with heart^glrth

aeasarements. Table V aheere ohest vazdations for Jersey and Holatein

f«Balee idien the valuee are at their widest points« The dteolining

variation lags behind calving by several days* There was no

apparent difference between the breedst The widest variaticm averagMi

CKKmrring 2k*S$ days after calving for the Jers^s as eoapared to

25*3 days for the Hdstein females* The heart«>girth lasasxirements

fluctuated irtm 3 inches to 7 int^es with an average of 5*21 inches

for 16 ccnrs at ik*97 days after calving* Mosely (17) ocmdluded that

ooes would begin to gain vrai^t during the fozurth week (22-28 days)*

These cows were going throng nomal lactations and throui^ a normal

breeding program* Turner (21) <^s^*ved 50 Ulinoie test cows and

concluded that on a hi^h>^production level a cow would lose sons

wei^t for 90 days fdllcming calving* It should also be noted here

that a delayed breeding program was practiced with this herd*

T^ Jersey ooss and one Holsteln oaw eadiibited heart-girth

losses that were considerably below the average for 17 aidmsls* The

two Jersoy cows are small cows for -Uie breed* Pricilla weired 886

pounds prior to calving and Hiosbs (a first-calf heifer) weired 838

pounds before calving* Lack of maturity and a g^ierally small

may ea^ain partially ̂ tist why they were below the aver&ge in heart*

girth decline* Cn the other hand the HoLsteln cow (Dixie) meets the
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mBLS ?

THB SFfSCT 0»

KEABT-OIBTH UEHSmiiESTS

iviiieet Iib« dsgrs Ho. dsjrs
JSRSETS variation after oaXving HOLSTEIIJS varlati(m after

(inches)
(loss)

(inches) calving

Sathleen 7.0 36 '-pearl 1|.5 ia
Sunshine 5.5 32 Princess 6.5 18

Sophie 6.0 30 Bemice 6.5 10

ibtilda 5.5 29 303 6.0 la
Ann 1.5 38 ^Uadine 3.5 30
NftUy 5.0 18 2li5 6.0 15
Hioebe 3.5 25 ^ Dixie 3.0 18

Pricilla 3.5 7
Counteni 7.0 6

25.3Average 5.28 2U.55 5.1U
Av, J/H 5.a 2li.97
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standardB for hco* breed quite cloeely. Her vei^t eae 1550

potmda prior to calving and 1330 pounds after calving# Her age iras

6 years axui 5 months at calving# All these cows were in good condi<»

tion during this trial#

Average Monthly leight Variations of Lactating Cows

A study ims made of the average nmthly wei^t variations per

lactating cow in the ISlddle and West Tennessee Biaqperiaiaat Station

herds# These herds consisted of Jezwey cows ranging in age fSroe first-

calf heifezw to and including mature cows# A summary of this studf is

shoim in Table VI# The results are also preswated in graiMe form in

Figure 1# A ten«year average of the Deoenher wei(^ts of 60 Jereey

cows in the Coluohia and JAckson hei^ was considered as the basic

valtts in Figure 1 in determining the ounoilative tz^nd in nmtlily gains#

The original herds were replaced by young animals (first-calf

heifers) as ̂ e situaticoi warranted. In the course of ten years both

Stations had replaced their herds more than twice# Such a program is

not unlike farm coiulitions in this respect# As heifers replace aged

cows a oonnen effect is therefore achieved in the final averages

shown in Figure 1# A dairy cow will make nusithly gains in weight for

two reascmsi (1) for grcsrth and (2) for reproduction# The eombined

yearly gains are presented in graphic form as a partial eaplanation of,

and in conjunction with, Figure 2#

The cows lost wei^t at Cduobia in February, «July and
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AVEB&GE MOJJTHU IffilGHT VARIATIOIIS PEE UCTATING CCSf

TSiHESSEB EXPERIISNT SIATlOIf

(1937-47)

icTES UTTES Average two
Konth 1938-i4 W37-Ut. Ii6-t7 stations

35 cows 25 cove

Jianoaxy 0.0 1.0 4» 0.5
Febrxiary • 3.0 * 11.0 ♦ u.o
S&roh Lo - lU.o - 5.0
AprH •t* u.o + 26,0 y 18.5
Hay «•- 32.0 + 14.0 + 38,0
June 9.0 4- 8.0 ♦ 8.5
July • 5.0 - 5.0 • 5.0
August *' 6.0 f 29.0 ♦17.5
Septeniisr -f 27.0 +• 6.0 4-16,5
Oct(^er 20.0 ^ U.5 4- 12,25
Noveobsr * 2.0 ♦10,5 * U.25
December ^ 6.0 + 20.5 ♦13.25
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WEST TENN. EXP. STA.
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AVERAGE TWO STATIONS
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FIGUEE 1

TREIID OF AVERAGE GADIS PER LAGTATEIG CON BY MONTHS, 1937-146.
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Wsfmtovr, In Jaximry their irei^t -waa constant. This herd gained

wtii^t noticeably in April, May, S^tember and October. The West

Tennessee herd loot irei^t heavily in March and alao in July. This

group of oows siade the heaviest gains in April, May, August and Deeeii*

ber. An average of the sei^t variations of these two herds shows a

loss in body vreight of $ pounds in March and also a loss of 5 pounds

in the nonth of July, l^ere is a gain in vei^t beginning in August

and extending through February on the average. The March loss is

oads tq? in April, Iby and June. Figure 1 shews only net gains over a

timlveHoonth period. This can be elarlfled by the fact that oalving.

losses were not include in this greph. The average net gain from

the two Stations, from all cosv, was 123*3 pounda par year. Since

coma of all ages were included in this study this annual gain per

oofw has a hi# correlation with the data ̂ osn in Table III. After

deducting the average calving loss of 110.96 pounds from the net gain

shown above, the difference of 12.29 potoida may be attributed to

heifer grcsrth.

The Effect of Pregnancy, the Dry Period and

Lactation on the Vfei^ts of Cows H-8 and W*4t3

Figure 2 shows the effect of pregnsaoy, the dry period and lacta

tion on the wei#ts of dairy oows and W-li3 for a period covering

six laotatioais frcoa sach cow. Data were coUeoted from these two com

since more lactaticms had be«i oosqpleted by these animals than by the

other anliaals. Ihese animals we» osned by the West Tennessee Eiperiment
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station at Jackson« Tennessaa. At the and of the first month of

lactation the ocma were producing an average of 810 pounds of milk

par month* The hi^est peak of production was reached during the

thiz^ mcmth when an average of 6^2 pounds of milk was produced* At

the end of the fourth and fifth months the production was 61tli pounds

and 661 pounds« respectively* The production dropped 81 potinda the

sixUi month, 129 pounds the seventh month, 93 pounds the ei^th month,

12lt pounds the ninth immth and 30 pozmds the tenth mcaith* The cows

were giving an average of 10*13 pounds of mUk per disy *dien the dzying-

off period ims begun.

Before calving the cows showed an average weight of 933 pounds

as compared to 802 pounds after calving* For the next twelve months,

idiich includes the dry period, the average wei^^ts of the two animals

were as follows i 791, 802, 835, 810, 83O, 81^3, 8I45, 855, 871, 89I,

910 and 937, pounds* The total calving loss for the two cows averaged

131 pounds* Over a period of twelve months these cows averaged gain-

ing 135 pounds* This period of tine involves a coi<^ete cycle of

wei^t changes in a dairy cow from one calving until another calf is

due* Figure 2 shows a progressive gain in wei^t fxxm one monl^ after

the cow is bred tmtil the con is due to drop the calf. Other authori

ties (9), (19), and (21) are in agreement with the results obtained

in this study.

After the fifth month of lactation there is a sharp decline in

milk production* Possibly the decline in milk flow is due to the

demands (5) of the developing foetus for nutrients* Cows in this study
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gained ̂ .1 percent of their pregnant^' gains during the last five

months of ̂ e gestation period* This figure agrees closely vith the

results of investigations made at the Huntly, l&mtana. Field Station

a?).

West Virginia experiments (18) shoe that Ayrshire females gained

an average of 60 percent of their total preg^ianey gain in the last

four months of gestation* Results of the study conducted hy the

-writer reveal a gain of 79*5 percent for a similar period. In the

last three months of piregnanpy the gain amounted to 6U percent of the

total pregnancy gain* Other in^stigators (1?) concluded that the

gain for a similar period mould be approximately 70 percent* Their

data also indicats that the total gain from conception to calving mill

be about (me^eeventh of the conception meight of the com* The animals

represented in Figure 2 gained about one~ei^th of their condition

meif^t on the average dtiring pregnancy* Qravea* (9) results are in

agreraent -mith the results seoiured from this investigation on concep

tion gains*

The lac-tation-pregnan<y meigjht cycle of 6U Jersey ooms is

presented in Table VII* A total of 155 laetations is represented in

this study* The average mei^ts of tmo corns is shown in the -table for

-the purpose of eoaparing data cm six cycles mith a larger n-iaiber of

animals ml-th fewer lactations*

The laotaticHa-paregnancy cy<^e nay be described as the time

intervening from the time one calf is dropped by a dairy com until

that com ie ready to drop her next calf*
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TABLE Vn

UCTATIOB-imGNANCr CICLE Cff SOHTHLT

irsxQHTs OP JERSET cosa

(3iOUP

Item
Average
body
■wei^t
(lbs.)

Percenlv
of true
vroi^t

Average
body
mei^t
(lbs.)

Percent
of true
wei^it

ISFuAber of cons 2* 6>.«
Before calving 933 111.7 887 Uh.l
After calving 802 96.1 779 101.0
End of Ist Bionth 791 9U.8 779 Id.O
End of 2nd sionth 802 96.1 770 99.6
End of 32^i Bonth 835 100.0 773 100.0
End of l^th jBonth 810 97.1 775 100.2
End of 5th iBonth 830 99.5 776 lOO.li
md of 6th jQonth 8U5 101.2 793 102.5
End of 7^ month 8U3 101,1 803 103.8
End of 8th month 855 102.il 8lli 105.3
End of ^h month 871 lOli.3 827 107.0
End of 10th month 8sa 106.7 Sill 108.7
E^d of nth month 910 109.0 851 110.1
End of 12th month 937 112.2 852 110.2

^Average of tiro JorsflQr com (H«^ and W-li3), twelvo lactatlona*

^Trtio wel^t a trel^t at the eonpletion of the third laonth of
lactaticm.

^Average of aixf^-four Jerseor cms, one hundred fifty-five
lactations» Jacket and Coluibia Stations (1936«ji6).
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Cows H~8 and ¥-2(3 had losses at calving aaounting to 15*6

percent of their afb«r*-calving vaight* At the end of tm^TS aonl^a

the mam aniaals regained 16,1 percent of their after-calving sei^ts

on 103 percent of their loss in sei^t at calving.

Qrocp II showed a 13.7 percent loss in wei^t at calving, based

on the after-calving weii^t value. At the end of twalTe asmths the

average cow in this groiQ) regained about 70 percent of the wei^t

idiioh was lost at calving.

Qrotq^ I was at its lowest vel^t at the end of the first sionth

of lactation, while Qroup II reached its lowest wei^t at the end of

the seeond aonth of lactation.

Group II also made progressive gains from the second nonth of

lactation with subsequent calving. Group I consisted of a small

sanqGLing of aniaals, hence the losses in weight presented In the

foturth and seventh aonths are absorbed when the larger grotq) of

aniaals is considered. The gain of 33 pounds in the third aonth

Groiq> I is somewhat large for the stage of lactation and at a time

just prior to being bred.

Other Factors Related to Weifht

Variations in Dairy Cattle

Feed. In this studv all lactating Jersey cows were fed concen

trates at the rate of 1 pound to each 3 pounds of nllk produced. The

aUking Bkd.8tein comi were fed 1 pound of grain to each U pounds of

ndlk produced. The dzy cofws received no grain.
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All antmala «art giwn same kind of pasture^ th« saaa kind

of hay and tha sane kind of silage. The pasture rates ware ad lib.

Hoy eae fed at the rate of 1 pound to each 100 pounds of live eei^t

and allago ess fed at the rate of 3 pounds to each 100 pounds of live

eei^t.

The factor of feed in this study is considered as oamrtUmt

since the cowi irore fed by a sliding standard that eould be esowi-

tially the aane for all animalo in that it allows for body weight,

stage of pregnancy and level of ndlk production.

Lush (13) condudiKl thiat the nature of the ration had no

appreciable effect on the eacperiaental error of cattle weights,

Teaqjerature. Te3i?»eraturo has a very definite indirect effect

upon cow coafort (ii) idiioh in turn governs the drinking habits of the

animal (25), lOlk production is influenced by water consui^tian and

live wei^t is definitely correlated ?rlth the level of Bulk production.

The tenqperature ranged from a minimum of 2it® F, to a wairiaan of

73® F, during this investigation, AH the animals were subjected to

the same atmosi^eriQ conditions. 3uGh a oonditicm is herein considered

as a C(metant factor for the entire cow gro^ sinoe each animal waa

subjected to all weather variations without exception,

Frcm 1902 to 1938 the average temperature for Tennessee waa

59#12® F, (22), The ainifflum and maximum teaaperatures for cow omfort

are 0® F« to 85® F, as reported by Regan and Kichardeon (20) of the

California Station, This study does not Include extreme weather values

and therefore ia consideired as a constant factor.



3$

Sickness. Table 17 i^ows ih9 wei^t of two cows iriiich were

eiek at parturition. The average weight losaee of the Ilolsteln cova

in nomaX health waa 175*6 pounds, Ciows 303 and 2h5 Inat 330 pounds

and 311t pounds^ respectively^ at calving. The average loss in weight

of the two aninals amounted to 322 pounds. Therefore, the loss, due

to sickness alone, was Ih5,l4 pounds. Cow 303 vas eleven years of age

at her last parturition, and cow 2h5 was seventeen and a half years

of age at calving. Sickness oan cause wide variations in the wei^ts

of daily cows. Cow 303 lost li52 pounds due to calving and sickness in

a ̂-months period.

The Deteralnation of Live Weldit in Hairy Cows

OainSs (8) derived the following fornhla for the determdnation

of live weight in dairy cowsi

W s •dhSt (Q 4* g) raised to the 1,85 power.

An explanation of the formula is as follows t

Unlive wei^t in pounds,

O—actual chest girth in inches,

g-~girth modifier for age and breed of oow,

Kendrick (11) of the U, S, Bureau of Dairy Xndustzy, has dev^oped

a taKLe of standards idiich any ha iised in the estimation of the live

wei^ts of animals having chest measurements fron 26 inches to 92

indies* More than 100 individual values must be used from the table

of standards described above, in order to calculate the wei^ts of

mature animals having dhest measurements betwewa 60 and 67 inches.
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Oth«r research (lU) hao shewn that an 0.97 correlation exists

betseoQ heart-girth aeMurenenta and the live veight of a dairy cos.

Other restilts of the saaw Investigatim indicated an inoreaent of

body wei^t per inch of heart-girth ttsasttremnt aioounting to iiU»7

potmds* Kendrlck (11) eaqplQyed increasnta of sel^t ranging fr«B 31

pounds at a 60-inoh heart-girth to U6 pounds at a S'S-indi heart-girth*

In ozder to establish an average incrsBsnt of vei^t per in<dt

of heart-girth increase, the sriter asseshled data m the paHurltion

■wei^t losses of nine Jersey and six Hblstein cows at the East

Tsonesset S^periment Station in 19lt7« These data are shcsm In Table

Tin* The average heart-girth variation sas 5*3 inches per ccsr for

both breeds* The average decrease in sei^t per inch of hoart-girth

decrease was 3S^«61i pounds*

The fdUowing fonm;^ is proposed for the rapid and accurate

deteradnation of live weii^t in nature dairy coast

BW • K - C)(iiO) f 1$

An iffiqpCUuiation of the foraala is as follows t

BV—4>ody trel^t in pounds,

S—constant value of Uve weight in pounds (Table IZ)«

0—constant values of h^rt-girth measureswnts given
in ffioltipGLes of five inches (Table IX),

liO—increment of wei^t per inch of increase in heart-
girth aeasiuresiait above "C",

Hg—«otu«l heart-girth awasiireeMot in inches,

i IS'-^ondition nodifier based on the degree of fleshing
of the aninal \mdergolng estimation.
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lABLB mX

BECREfcSE OP IIEIGHT PER INCH (ff VARI&TIOK IN

H£&RT-<EBIH mSUBEHm

'. \ >

■"f ■

• -.s-

. I- ■■

Heart-girth Loss in Decrease of
of variation wei^t vei^t per indi

ccnr (inohes) abs.) of variation

Kathleon 7.0 m 30.0
Sunshine 2h6 W4.7
Ann li.5 192 U2.6
Matilda 136 2li.7
Nelly 5.0 198 39.6
Pearl £.5 270 60.0
Princess 6.$ 256 39.i*
Bemice 6.5 150 23.1
2U5 6,0 312 52.0
Sophie 6.0 22k 37.3
Phoebe 3.5 126 36.0
Pricllla 3.5 106 30.3
Countess 6.0 2Uh U0.6
303 6.0 266 U7.6
Nadine 3.5 196 56.0

Average 5.3 aoa 39.6U
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In Table IX are given the standard iwil^ts for several heart-'

giz^ measureiaentsi according to Ibddtuc and Kendricks (11)* For a

ooir having a chest meastoreiaent of 60 inches 600 pounds is used as the

standard wsigjhty due to the fact that this is Identical irith Koidricks'

(H) standard. The value of 1200 pornids is used for a dairy animal

having a chest aeasuroMtnt of 75 inches because it equals and sli^tly

exceeds the corresponding value ea^c^ed by Ksndricks (11 }•

For convenient usage the sriter's value of 39*61). pounds

(Table Till), for weight increment par inch increase in heart-girth

Beasurementj was converted to 1)0 pounds. This value is a reasonable

figure when conpared to Mlsner's (Ih) value of W).? pounds and

Kendricks' (11) range in values of 31 to 1)6 pounds in nature animals.

Based on the principle of increasing the wei^t of a nature

animal 1)0 pounds for each inch of increase in chest »sasureB»nt|

there would be a 200-^ound increase in wei^t with each correspcmding

increase of 5 inches in heart-girth, as shown in Table IX. The values

of 1000, 11)00 and 1600 pounds were therefore developed from the above

principle.

nie additional 30 pounds (t 15 lbs.) is Incorporated at the end

of the fojrmula to adjust the wei^t of an animal under estimation to

its particular condition.

If this formula can be shown to be dependable it could be used

to deteraine the weight of a cow having a heart—girth measurement of

73 3/1) inches and being in desiralt^e cwdition, as follows t
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m mK4- (Hg « C)(hO) ± 15
• 1000 ♦ (73 3A 70)(liO)
. 1000 + (3 3A X Uo)
« 1000 150
■r 1150 poimdB

Rote t ^ 15 potmdB according to aninal *s condition,

Xt aHl b« ciboim beloir that i^s formula is dependat^e and

therefore, along with a laetal tape, ia a satisfactory substitute for

atock scales. It requires the use of (MoXy 12 diffexwit figures, all

of idii<^ caa be zmdily ccmaitted to memory in a logical seqoenM,

It is practical in that it can be readily understood ly tarmen and

its accuraqy coBqpares favorably with the U,S,0,A, standards, as shosn

in Tabls Z, A total of 88 weights were collects fr<»i dry cons and

fr<MB eosB not too far «^vanced in lactation and geetation so as to be

widely fluctuating in wei^t. The formula aocura<y' varied from 92,5

percent to 99*6 percent with an average accuracy of 97*3 percent on

88 wei^ts. There was an average value of a t 28,6 pounds on the

animals recorded in Table X, &ich an experimKital error compares

favorably with results of ot^er auUiorlties (10), (12) and (13) dls«"

cussed earlier in this thesis.

There will be exoepticms to moot etandarde, eepecially those

which are designed to estimate the live wei^t of a dairy cow,

Beferenee is msde to Design Voltmteer Ckwslip Fancy, a Jersey cow

csmed by *^0 Xnoxville Station, This cow was classified excellent in

June I9hl* Prior to oalvlng, her wei^t was 861 pounds. At this time

she was within 1 pound of the restilts obtained by the uae of the

formula sug^sted herein. After calving, her weight dropped to 735^

t-g,
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pounds with a heart-girth neasurement of 66 inches* By the suggested

formula this anina], was lOL pounds light* There is another point of

view idiich one ̂ in take on this cow in ration to her siee* She does

have an unusually large heart-girth for her body wei^t. This is a

highly desirable characteristic in relation to body capacity az»i

potential milk production.

U» T* Faithf^ Dorothy had an average wei^t of 1233*12 pomds

(m 2lt differoit weii^ings« and an average heart-girth of 77*5 inches*

Sy the proposed formula her weight should be 1300 pounds* This is

another exception to the rule where the ooir has ttqple wei^t and also

a very good heart-girth aeasurmient*

>V. V " ■. ;■

■ ■ ■ ■ . . ' • -vj



  

 

 

 

 
  

 
 

 

hZ

Tmjsi X

ooMPhBkTim kocmaz or propo:^ foaiau

ihxBiber Xv. ̂eaxi^ Av, actualISTK"■'"KM" i^onniu
of aaoi^ee girth weif^it rived by variation accuracy
cow taken (iiudiea) aba.) fonaila aba,) (percmt)

Noma 3 6U.2$ 773 770 - 3 99.6
Phoebe lU 66.60 600 861* 4> 61* 92.5
Peereee 10 70,70 993 1028 4- 35 96,6
Peggy h 69.60 1007 S>81* • 23 97.7
Dorothy lU 76.70 1227 1268 4> 111 97.1*
donshine 5 75.30 1201 1212 4. n 99.1
kw 10 67.90 9ii9 916 -33 96.5
UatiXda 9 67.25 891* 890 - 1* 99.5
Lovenia 7 75.90 1268 1236 - 32 98.2
Violet 5 69.70 1015 988 « 27 97.3
Eoay $ 72.30 1053 1092 39 96.1*

Total 88
Average 26,1) 97.3
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SUMULBI

X, A use laade of tho factors affecting the weights of

4alxy cattle in the IQioxvllle, Coluahia and Jackson Ejqjorisient

Stations* All the Stations Bsaintain Jersey herds aiui a Holstein

herd is kept at the fiioxville Station*

2* Nine Jersey ooirs aToraged 1003*1 poimds in vei^t before

calving^ 869 pounds after calving and losing llii.l pounds at eal-^g*

the calves averaged 60*5 pounds and the "'rermining losses'* anounted

to 53*6 pounds* the average loss at calving in texma of after*-

oalving wei^t -eas 12*95 percent*

3* the average calving loss in 163 parturitions for first*

and «eoond-«alf heifers and nature com was 96*3 pounds, ll6,li pounds

and 109*5 pounds, respectively,

lu the average parturition loss froai the Knoxville, Coltohla

aiul Jackson Stations for 209 parturiticms eas 109*92 pounds*

5* Sevmi Holstein coirs averaged Xh^*8 pounds prior to calving,

1233*U pmmda after calving and had a total loss of 217*U pounds at

partiirition* The calves averaged 91*86 pounds and "other losses*

aioountsd to 125*57 pounds. On the basis of after-calvlttg eel#t, the

average loss for these Holstein feaales eas 17*6 percent* Tharee first*

<aX£ heifers lost an average of 1U6 pounds at parturition*



hk

6« fieart»girtii losses at parturition ranged Srm 3 inches to

7 inches for Jersegr and Hdlsteln cows. !£he widest decline occtirred

tar the two breeds 2k»91 days after calving and the average variation

was 5*21 inches.

7. The average lactating cow in the Golunibia and Jackson heixls

gained sowe weight in each month of the year except March and July.

Calving losses were not included in these data.

8. A study of 6 lactations each of cow H«8 and cow of the

West Tennessee Experiment Station showed a 30-pound total ̂ in in

weight during the first five months of laGtation« including two months

of gestation. The last seven ocnths of laotaticm showed a ehax^

decline in lailk production and a total gain of 107 potmds during the

last part of gestation. During the last five »>nth8 of geetatl<m the

cows avera^d 92.1 percent of the total gained traa. calving to the

next parturition. The total average calving loss was 131 pounds.

There was a sharp decline in milk production at the end of the fifth

ncmth ai^ a trend upward in gaining wei^t at the same point. A gain

of 1/8 of the conoeption weight was made during pregnancy.

9. Fifteen Jersey and Holatein com showed a heart-girth

decrease of 5.3 inches with an average loss in wei^t of 210.1 pounds

during the calving period and the first month thereafter. The average

wei^t loss per inch of decline in heart-girth measurements amounted to

39*6U inches.



 

h$

XO* foXXowing formXft is suggested for rapid Xive vei^t

detenaioatioa in daizy cawst

BIT * K ̂  (Hg - OihO) t X$,

XX* The fdLXowing vaXues are appXicabXe to the fonsoXa shoiai

in paragraidi XO above i

Heart-girth assjroreaaents Bo^yHseifiiit

65 In^es 800 pounds
, 70 inches XOOO pounds

75 inches X200 pounds
80 inches XI4OO pounds
85 indies X6OO pounds

X2* The formuXa sug^ted above diomi an accurate of 97*3

percent with an average of 28*6 pounds variation on XX cows, involving

88 siqparate deteminations*

X3* Feed was ki^ a constant factor la wei^t variations at

JKhoxviXXe*

Xii. Tmperature has an indirect effect iq;>on the wei^ts of

daizy cattle* Since all cattle were exposed to identical weather

conditions in this investigation^ the teagMirature and hiaddity were

ewnslderiri as constant factors at KhoxvllXe*

1^, Ctsrs 303 and 21*5 dwwed a weight loss of Xli6.ll* pounds^ due

to il«dcneis alone at calving.
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1ft Th« losa in irei^t of JazMQr oomi studied at calving

tlas mm X2ftS^5 peommt of their weight after calving*

2ft The loss in weight of the Holstein oova studied at oalving

tiae was 17*6 percent of toeir wei^t after calving*

3ft Heartwgirth neasuxmaents apparently vary directly with

body wei^t and the wei^t per inch of heart-girth variatioa is near

I4O pounds for aeasureoents ranging f^mi 6$ inches to 65 indies*

Uft There is a t«idenay for Jersey cows to lose weight in

Februaxy^ Ifarch and July under ifiddle Tomessee and West Tennessee

conditions*

5* Parturition, lactation and geetaticxi are the wajor factors

controlling the wei^t of a dairy cow which is in normal condition,

providing tie feeding requirmmats are satisfied*

6* The approxiiaate weight of a dairy ocsr may be rapidly

detezmined in the field by the use of the following fonaulat

BW a K -► (Hg - C)(hO) 115

7ft Siokziees nay cause extrenely heavy weight lotaes in dairy

cows.
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