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of floiontifia traadlBg ao ralatad to milk and i^t oaoratloa and ta

IM akio to ayyly it to thoSr oon hard* fho okjaot of thio yapwr

is tnofoldt lirst^ to nako a thoroogt study and rorisiir of litoraturo

of iidMi^taaoo of milk yroduotioa* and« soeond^ to oarry on aa
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flikHU him iNwn kaevm tt ̂ ro^iw* mhlk wSaim him •«rUti%

f mH oi Vmif miahimm* mmmoF, tbt foliM&tifio tor»»diiig tf Aadry

Mlrtl* twt hlsh aiSJt production did not begin tmtll the letter part

of the ainetemth oeutury* OrtginaUy the ecnr produeed oilk en!)^ fer

the purpoae of nouriahlag her pouas* for title reaeon the o«w geve

011I7 MBftll fueatltlee of eiUc end eeereted adlk only for e ehort period

of tine, £a other wrdo. If tiM eoir eeereted enough aiU: to properly

nourish her yeu&& ah# had prnfferoed her duly*

him it oee dleoorered that eove adUHc oae an exeellent food for

htemna, ae well ae for nourishing young ealees, aaa bogsa to ooleet

00*0 that gate the met nUk* It is true that eows hare been eeleoted|,

to soao extentj» for eeeeral himdred years but eeleeting fer sdlk pre*

duotion on the hasle of genetio prineiplee and heredity ie etill in its

I Ip» z'^'f '"^ar

MuwHrous studies of inheritance of milk and fat seoretion hare

been earrled on rather eacteasirely in the past fifteen years* Sonerer,

at the present tl»o tory little is aotually imam about hour nilk and

butterfat are inherited and htm to dletlngulsh bat aeon Inheritaneo and

onTiroiuaent. host aubhoritieo roaliso that in taking tho dairy broods

as a aholo there ha« not boon aiy groat isyrovnosnt in nilk produetion

idiioh migiat bo attributod to the i^per seleetion of hereditary faetors

that nake for high produotien»^Zt is true that some outstanding breeders
hare Inoreased produotiMi of their herds by proper seleotion and nating*

# the greatest general i^prorenmt in fPoA\xohim, kammr, has been the

result of better fsediag and aanageinent rather than tha oeleetien of

animals of good tranamltting ability* the results that hare brought

about the isyrered care and management of the eev hare partly blinded



vm to tito nood of ia^roninont ulthlii tho onlsaX itaolf•

the otufty of ii>feorlt«ixeo of atXk paroduotlon io mtteli noro oon*

plox thui io tbo inkoritanoo of tgrpo oaA otfaor oxtoooal ohoviyitM'io-

tioo* tbo «Ktoraol oharaetorietioo of o dairy onisRal ajm tory fttr

imiioittlotti of tiso taponomitting oMliiy of tbo mille yioM of ̂ Mct oni*

n&l* laik rooords first aided ooiontifio oftttlo liroodtng ligr provldine

rooords of produetlon for tho fsxialos of tho hoard. Loter it mo fowid

that tho tranorclttlng ability of oiroo wao own aoro inportaat beoauoo

(1) tbo |ro«tov influottoo ohiob tho bull onorto by roaoon of hio aoro

ttODorouo progeny, and (2) booauee by etuftylng tho rooordo of thooo

progeny a Bwro aeourate oooooonent nii^t bo node of hio herodltery fbo«

toro fur traandttlng allfc produotlen than ma bo obtaiiwd by tho i»ii»

vidual ooir.

Tho itdioritaneo problem hao been taoHed frwa aony anglee and

oonoluBiene tow been pubLiahed la almoot ewry oonoelwble maiBMr*

Paper after paper too been bitten on iaberltanoe of milk oeeretion bob

wry fev of the reportod reeulte are eonolualw booaooo the aaounptieno

made eaaoot be prowd duo to Ito laok of onffioietst data and the ooim

plex nature of the probleai.

Tho bsportanee of thie probloa oannot bo over wiptoelsed. Iben

no realise that the average prodiuitlm of all milk eows la the Ihtlted

States is only about ISO pounds of fat, one oan see the progress has

bwn sloir. bbtle Xhilry tord foprovonoat Assoolatlons reeords amNrage

alKrat dovAllo the abow amount the greater amount of tiiia Inorease has

been duo to botter feeding end oontiaual oulllng rather than through

heredity. Of the 28,000,000 milk ooirs la tbo Ohltod States only about
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the t^erltanoe and node of trensmisslosi of Idie faotora ithloh ooiid>lno

to produoo in the nature anlaaX the petentlaX peailhllitiea for a

oertaia fKroduotlMi of allk and fat during a laotatlon period.*

the ehjeetiena of theae reo<arda ^uat nentloned nay be divided

into tee olaaaea« the first olasa of objeotlma la due to the rulei

and regulatlona of the "Adtaneed fieglstry" and *Begiater of ftarlt*

testa. the aeoond ob;j®otioB la the dlffloulty oi detemlalng the

ftai Inberltanee of the aninaia from the fuantltatlve eharaet^i being

oonsidered.

fhe mlniwen entranoe regulrenonta of the Regiater of Uerlt and

ddeaneed Seglatry rules autonatloally ellnlnatea the loeer grades of

Srodueera. bhmi only offlelal reoorda are owaaidered It vlll net be

poaaible to get a true oroaa seotl«i of the reoorda of all eeee* This

In aene eases prevent eoe fron gabbing e ranlon eaigple of ̂  pep*

ulatlea, beoauae of the fast that the eova ehloh failed to aeet the

Hreed aeaoolatlon roqulrenonta for offlolal reoerde, eeuld not bo In-

eluded la the etudy# laeem*, in aany eaeee, reoerde ehleh, beoauae

of tho high average nerlt, vUl xwt be affseted by the entranoe re*

gulrenenta.

fhe aeeond objeotion vhloh la mm of the escpreealim ef guantl*

tatlve oharaetMr le greatly Influenoed by envlromBont. The predviotion

ef adlllc and buttaNrfat during a laetatlea period la influenoed by feed

and BsaagenMit, not only vhtlo thr entml la la milk, but also during

tho period of growth and development* fregneni^, aeaaonal verlatlonaj,

eeaeona of Aroahing and ntnher of milkinga also Influanoa the preduotloa

of milk and peromt of Ast as pointed out ty Oalnea and Savidasn,^^^
turner, Baadera, end ethers, droves and Fshrman have

presentad data uhlOh liieir that Initial reeerda undo by eoet at verlouyi



pl^i if«i^ on tho poorer then Itoeo boAo If eemi 9t the

UMi I4S« laol nhieii had teen proTioxiely leeted. Ibof eonolndoA Ihal

offioinl teotlns texids to de-«e]op the jp^uetlie ehilitj of dairy

oeve, and that extra feeding and Mure gi-von l^ae eove have an

ai^preeiahle aoi poeitive effeet on her production during ottbee^uent

laetattegna* Ynmer eaye, in referring to the above etatement, "Tho

data night efoally ae eeUL be taloen to iadieate that the breetere

ORiing the belHbMr ooe* imloe a praotieo of tooting eevo ae two-fear*

old* and that the eoMi ehi^ naJn their initial reeorde at sore ad*

vaneed atagee ara either eowe of poorer quality or are ovned by breed-

era she are taking up beating for the flret tkee and are Inocperleneed

ia feeding and sMsaglBg of toet eow and uro unable te bring out

fui:^ their petRitiaS prpduolng Rkpaoify.*



st^^izATioR or faE0as3)8

fh0 first thii^; aaos must do in studying rsoords to d«i»rmins ths

aodo of iidierltanoo is to aaJes rsoords ooo^atle with eaoh otfttor* It

it gsatrolly Imam that niUe and fat produetion, on tho avorsgii# grad^

ual3y inorosooi as tho dairy ocnr booooos moro aaturo and that at a

oortain a^s hor produotion will hsgin to gradimlly dooliae» Kany oa&*

torsioa faotors haoo ymmn w»rkod out for tho difforsnt hroods of dairy

oattle so that tho saturo oq^iiralent produoti<m of ailk or hutterfat

laight ho dotormittod* Host all of these oonrersion faotors haas ho«a

dotozaiiied hy tsimlating a largo madrar of rooords aooording to ago

and longth of rooord* Turner roporta tl» results of a study of

some 13^000 Jersey rooords and a total of 46^000 rooinrds for all hroods

studiod. ftm d^ta reported ty TuxTMr shomi that fat preduotion in*

oroases gradually up until hetsoon oouen and eight years and then grad*

ually deoroasas with tho onset of old ago* Tho oonweraion faotors are

dotormined hy tl» ratio of the auorage {uroduotion at matwity to tho

awsrage predu^ien at tarious age intorrals* To ooixvort a roowd to

its aaturo ofuivalent it is only nooosoary to multiply the fat produo*

tion hy th^ ago oomvorsion factor for tho ago at whioh tho record was

oado* It has boon pointed out hy Ttumer and others that it la

doubtful if one eaa justify tho use of oomrsrsion faotors to a single

record hut idion a{^lied to grou]^ of rooords it is a fairly aoourato

method of determining aaturo equivalents.

A largo tmbar of conversion faotors have bssn worked out hy

various non for eaoh hre^ of dairy oattle for p. H> X. A. roeordSj,

Advanood Bsglstry rootu'ds^ Berd Tost rooords, and many others, liaiy

pooplo as well as hrosdcqrs have loolosd upoa sonverslon faotors as an

f



 

 

wf^ir of mttag OM^ftrisona. ^ la alaa tba aantaiitiaft

lauagr that tha aamraralon faotora ara too high and alU on tfaa arorago

aalai a oanvartad r«o«rd higher than it should bo. Rioa atatoa,

*Jn other oorda, when oo uaa tho ordinary oonoorsloa fhctora, no are

noil on tho aafa aide, boeauae aotually oowa on tho atoraga will

cere in tho nature olaaaea than idte ueo of the oo!ns»nly aeeepted eon*

toraion fOotore oould Indleate*'* fhla atatement la baaed on a madMrr

of tohulatlena and oor.partoona nado an entrlea and reantriea of Guemaay

oooFf* to alaqAlf^y tha work Blee reeaaaands tha felloaring a^t oomreraioa

IhitmNi far nilk for ail breeds.

Ago Factor

■' »*0 1.35
mM:,- : «#« 1.26 ■ -uimr ■
: ■ 8-0 1.20

8-« 1.10
4 0 1,10
♦ »e 1.10

NvV^v- 8-6 1.05
owr 6 l.W

Xanm if tha faetor la only apjproslmateiy oorraot. tha Ibot that

the aane faetora are uiad en both tha 4teiR and the daughters, aeuld naka

4^ .aeiiF*s'iaeii a fair aaa«> It it also noeeaaary to nalw the mxtdter of

days that the ailk record repreaenta equal in order to a fair omi*

parlson. Bloe and ttarnor fotmd that t« conwrt a 808 day
record to a 866 day basis It should 1m multiplied by 1.15, difford

glraa a oomrersicn faotor for oorreotlng ^ lemgth of laotatlon period

based on the avaraga rate of decline of 8000 laotatlon raaorda in table

ii:

31. Siee. f« A*, ftraadin^ and Itoprd'aaniHit of Ibrm Aniaala. p. 822.



 
 
 

tmx X* oomm^xoH rAcroa m com mxleed i^bs fSAS bbb saxs--
BBffsam BASIS.

LagtutiUm MaotB Staff <m teat flwawrsiw l^otor

t 212 1.6S
9 243 1*89
9 274 1.26
10 806 1.16
11 386 1.07
12 866 1.00

BmwoM ot tb» Itiot that earn are mtltoA either tee, three, er

four tiioee a day eane faoter met he ueed to etaadardise idie waBher

of miUctaga, aud also to otnpare D« B* Z* A* reoorda with Advanoed

Begitiary reoorda. Sloe found that to oonvert a reoord haaed on

tee tiae milkine, it ahould he multiplied 1^ a faoter of 1*20, to oon*

rert a three tinea a day niUEing reoord to four tlmea a day niUdng,

multiply hy 1.16, and to eoneert a tee tine sdUkiiig to a four tlmo

haaie multiply hy 1.87«

lyile haa fenaulated a aeore oard that atandardiaea all

reocKTda on the haaia of (1) liature animala. (2) For one year, (8)

BllkBd three «nr nore tinea dally, and (4) Produelng a Hying oalf.

The %iie aoore Mird for atandardlaation of milk reoorda la giten in

Table IX* The flgurea are haaed on the reaulta of Qoaen, of Baine,

tbo Hiaaouri atmitlon, Gravea, Fohrmn, Binton, the Xllinoia atatien,

flbpeland and othera* The peroentagea represent the amount of hutter«

fat atbieh la to he added to ihe actual reoord* The amount of hucttor*

fat to he added ie deteminod hy taking a oortain pereontage of the

eetm^ reoord aooording to eonditione under inhioh the reoord was made*

ihese amounts are then added to the original reoord.
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TABia II« 800RS CAHD fGB. SfAflDABDlZm HILK RSODSDS. .

|« Btibtoirliat « Bill in pouado of

SU * Bogtanijig of rooordt A6A
Z yrs. 6 mos« or ondor SGfi of ootuaX reiHjrft
Z yro* 7 moa. i|^ * * *
2 yrs. 2 looa, 2S^ * * "

(Seoreaw per month)
3 yrs. Zif, * * *
4 yra, 12^ * * **
8 to 9 yra. inoluelve o?b * * "
00 yrs. * * *
11 yrs. 2^ * * "
12 yrs. * * "
18 yrs. * "
14 yrs. or «vsr * * "

UX. Length of Test:
fl) 506 days or leas 14?5 • » •
(2) 306 to 588 days, inelusi-ve •..•••«• IQ^ a s a
(5) Orer 336 days ^ * *

|ft iwlwr of MlXkingst
(1) 2 mllktnga por day 20^ * *

Hot aoro than 610 milkings In
305 days
Hot store than 730 ailkings in 366 days

{f) 2 and 3 sdlkSags per day iq^ a s a
Hot nore than 670 s4.1kinge in 306
days
Hot more than 780 milkings In
366 days

(S) 3 or aioro milkings per day «•••••.« • * 
Ifors than 670 milkings in 306 days
Here Idian mUkings in 366 days

ft Oalring Reoord:
(1) hiring oalf oarried less than

200 days •
(2) Living oalf oarried 200 d«^s

or more • m r

(S) »« reoord. or oalf dsad ... • s
s o s • s • s

Oravos and Fohrman fovoid that the inorssis In produtstien

with inerease in age is not all due to age Imt partly to derelopiaint^

due to bettor earo and sMnsgeasnt during tho initial reoord. Quoting

direetly, "There is suffioient evidenoe to prove that offlolal testing

develops the produetlve shUlty of dairy oows, and that the feeding and



n

•«r9 Q«nlMiHiA with proItn«wd milktog p«ri«A during whioh th« eov !• en*

•mirui^ to yiwld bwr utawnt, ham an aj^prealahle «ad poaitim affaot

on har produotion duriug subsoquant Xaotation period*." In Jerseys they

fdund that domlopnent waa resptmslble for 12^ of the Inore&se iu reo«

ords and that in Ouemsey* d«mlosa«nt was responaihle tor 12.2JS of the

inoreaaoii

Xhe fastwr of feed and laaaageioeidj p«s<haps eauses the greatest

wnrant of warietlm in reoerds Mad is a faot<Kr that saanot be standard*

ised any definite oonwersimi faotor.

J^Swards says, "in dairy settle breading imestigations, the

student has to deoide upon the estwit to whioh oorrestlMi fastMrs will

aid hin lA eliniiAtliig other thsai hnreditery faotwrs influencing

yield. Ba is aware that the oajor inflaenee»-feedias, must go uneor*

rested."

(19)ftosen * has attempted to separate rou^ly the Tariations of

enTirottDsnt and the eariationa of inheritanee as they ham influenced

milk secretion of Jersey Begister of Merit cows. Be concluded that

mriattons In care and BStaageaent of oo«t| insofar as they are

to such olose relatims as sisters, are imoh less ts^rtant than those

of heredity. Ihheritanoo was found to mntrol SO-70 psroeat of the

eariatiflsis to» ndlk yield, environiaent ooaosn to sisters fi*10 perosnt,

and Ibetors (ecsie bsreditary and sone snTironmental) oonsnon only to the

oofw herself S0*48 poreent. for buttorfat percentage inhorltanee 00n»

trolled 75*86 percent of the mriatlons, enTirennent eenMNi to sletors

mne, end influenoo ommn only to the oow herself oontrol 16v86 per*

eittt of the variations.



 

 

m9m$ USED nr mrnimm wrniMmsm

Qdf!£br4 aljatttSy "Th# oorreet ftnajyaii «# 4»i» r*;r(HMPBt|xHt

ft nsftftoriftA ohftntfttor of «ay group of IftdiT&iuiaft oan ¥• mU» oiOy fthoa

it Ift p9«lSia« to got ft random ftsmple of tho Tarlates sttidiod«" 2a

praotieallsr ftll eaoeo in ohloh tnhorltaneo otudioft taaoo Iwoa min,

either Register of Kerlt or Adranoed Bosistry rooords haw been uoed#

%ile •omi-'offlelftl or offloiai rooorda are the test reoorde on ehiilh

to make inlieritanee fttodiee they not without fault as hae beoA

pointed out lay many tmeoticatore* 9rares and fWudBan point out

thfee objeotiims to tho uae of Meanood Rogiotry reeords as follovsi

(1) Reoorde nay bo firem a seleeted group of indiTidual aslMae

an o^rtaia requirmtenta must he net hefOre the leocrda will be aoeepted

hy the breed aaseoiationa*

(2) Gowa on official test are uaually those which the hrewior

thinka^ In adeanaa^ will fittlify*

(9) Osnsa reoeire bettor aare whan tm official teat.

Xt l«s been fouad that there are a few individual eirea ahoae

averagea for their daughtere are loateriaUy greater than ̂ ley would

have been had there been no oltmination of tho poor preduomra due to

oatranoo re^iremeste of the breed asaeoiations*

the work of Bagadalo and difford poinbiouk tho roaulto of

ontranoe ro^ulrononto ao muetretod In flguro 1* figuro 1 muatratoa

tho reaulta of nininan entrance requironanto aa is indioated by the

tMO eurvea cm tho ohart which ahow tho ]^oduetlon of all tho teatod

dftughtero of King of the Bontiaoa^^ and King Bontlao Siono* fho oufvod

lino of tho bull, *X1]^ Psntlao biano*, liMnRi that 46 poromxb of hla

daa^iboro averaged leoo than 600 peundo ef fbt, 42 pereent prodniti

19



 

X9

idMut &60 foimds of fat ond only IS poroent of th« toot dnu^itoro pro*

Auosd $60 pound* of fnt* Xf nil daughtorn vwo toirt^ tho eurto would

lio ooB^loto thoro bolng a faor low produoing daughtora aa& a fiw high

produciim daughters with tho igroatest nrnibor of the dau^tera falling

in the intornBdiato group. The broken line indioatei irimt the root

of the daughtora might haTO produoed^ had they all been tevted or If

there more no entrance requlretsente. Sa other word* about 60 poroent

of tho daughter* of King Pontlao Vijom failed to moot entranoo roq[uiro»

nento of ddtanood Registry or wore not tested beoause the owner did

not think they would qtualify« Thus, the arersgo aotual produetioo of

King Fcmtiao l}ione*s daughters should probably bo about 460 pounds of

fat rather tliaa ̂ $ pounds of fat. The eanK^ would probably be true

of most oil oosos in whidi there are a large nuslHir of dst^^ters

grouped in the lower olassoe and in whioh there is a distinct cutting

off of the frofuent^ disbrilmtion ounre, indioating the average to bo

hi^or than it should be*

la oaao of tho bull *Elng of the PtxDtiae* there Is almost a

eompleto frequency distribution curve whitdi iadieates that in thiS

ease the mintswi ontrenoe requirosoBta had little if aqr effect on

tho true average produotien of his daughters. All of the 68 tostsi

daughters of thie bull prodwied abovo 600 «aoopt one*

: tbm ohaagoa of avorago produotien with time due to improvo

iiM»t}H>d* of oare and managoseiit will have aomo offeot in comparing /

recorda. Sinoa the earo and management of aaismla on Advanced Bagito

try records is more nasurly alike than It would be under sow testing
/

assooiatiott conditions, Advanoed Regiatry raoorda are to be ptofgfi^

in geasttio studies of sdlk secretion*
(■
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IKFLUBNOB Of ZHB mHOHSR Of PAtSHTBBS OB tHB SZRBS AB&40B OR TR
OOEPARISOBB

Daifidwn (®) preMntoR ft «t«dy liftMd m B»gi«t«r of Iwlt
r««»rd« in ho ee&eXudtd lOuitb "Qa tho ftoerfteo, Uto flrot six

tftfttod dftughtoro of ft Jorooy sire la tha amftllost nwibot of tooted

dftughtora^ the ftoer«se of ̂ ae produotJxm oloaely ftpprcoelmtea the

ftverftge product Ion of the firat fifteen teated dftughtwe of «>e aire.*

there ofts oe&eldenthle Tftriahlllty, hanerer, indien only aix dftushtera

wore ueed In the ftteraee* Ctopeland ^ hfti node • atudy trying to
detennlne the loftat nealwr of teated dftughtera, the ftoerftge of which

would oloaoly ftpproxisftte the ftwarftf^ of all the daughtere of any hull*

Oopeland found that the degree of oorrelation inoreaaee ewy rapidly

until the nunber of daughtere reaoheo eight or ten and thereafter the

gain in correlation is ali^* The penaAs -variation la still rather

hi^ tduin twrn dau^ters were oonpared. Bo also found that in the najer*

ity of the oaeea the awerage of the first few daughters was less than

the average of all teated daughters, figure 9, worked oat hy CopelandyC^)
I

gi-vee -the ooeffieient of oorrelation of the reoorde of -various nutobere

of daughters as oonpared to a-verage fat yield of all dau^ters. The

nupdwre en the hetton ̂  idie flgvore repremmt ihe oorrelation vAwn

1, Z, 8, 4, eto., UMiher of dau^tere aro ooi^parod to the a-verage of

all daughters. The Chart ehofrs that, whm 10 dau^ters are weed in a

oenpariaon^ the ooeffieient of oorrolation is nearly 9, indleating that

the |[wtdtietien of the first tea daughters is relati-vsly good indioa-

-tion of tho produotion of tho remaining daughtere.

16
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OOBBEUflON OV rm AHD IKQDUC7ZaH IS ̂ Wim ISHBfilTMGS

Th«z« hM l>««n saieh difioutelon omr iOi* probl«Q ot type w»i

preditotiea* there le no dedltt hut that the ideal earn eheuld he hoth

a feed preduoe» and of exeellent type* Although the phyeieal ohar*

aeterletloe of a dairy- aalnal giee ewe iedioatiw of the poaeihlli-

tiee of their predtiotlen^ it ie (pmerally eooeoded hy aathorltiee

that Idio ocHrrelatlen of type to produetlen nay te tory leva It hM Imnr

definitely proeen that tBaegr trijuiws In the eheir ring haw heen poor

produsere i^ieiaeeleee or eere poor traawittwe of produetlen* There l«

no douiht Iteii tliat good type and hi^ j^oduatlem noy often he fhwd in

idie mao wlwl hut they are not oloMly oorreUted* In other e«rfta|,

an aalnal have type and high produetion« or type and lov |Hn»d«ietion«

at -vloo teroa.

It io wdetdrtedly true that tdiape and else of an individual

eov hear oobb relation to her produoing ahility. foeen, in

defining the ideal an quantity predixothm of cdlk or bubterfht, fotoid

the follovliig pointa of oonfirtiatien to ho Important.

(l) The eovr should be better than the average eeight for her

(2) She should he of good eedge shaped form, particularly in

the region of tho shoulders.

(8) Ser milk veins shovild he ef good sise.

(4) fier udder should he of good else and quality*

Sonw alee wys, "A fsv eorde of oautiim: if tho moawro ef

wrtli is to ho the relation of energy tnimke ef the food tho animal

ooAOumos to the enoriy value fsund in milk, then the offset of eoli^

W quantity of milk producwd seems to he offset by the extra energy

IT



iwoeseKry td matntala httif laieht. 3a» !• also i^Mnm that th» Wir*i

oonfirmatiMi It on the iriiele a rather inferior ineana of lartdiotlng

fUNvt ttiile frodttoinc OKptelty. It hM «wi adinntagt vmr the other

aethodt It ehewi the iretent etatus of the 000*8 phytloal health and

idie-Unr the iMunery gland it j^^yslologieally noraal*"

At to idiether the thtpe and tite of parente are related to fhe

preduslag ability of their deiij^ert it a different 4|tMiation« ftewen^^^^

fe«nd no oorrelatiea of tlgnifleanee beteem body type ef the tire or

dan and the preduetite ability ef the Auighter in milk« tmttexfet, or

Ihitteriat pereenhtge* Tum«r, ef Sittouri^ and eraret^of the U* S. )Pf«A^

hne auide tinilar ttatenento idtat type it not a ̂ »od tett of a good

tiro. Prontioo ttatot that tho protent tooro card it noroly a

Burrir&l of idie ontoiontifio nethods ef the patt, then tho goaoral

opinion eat that fovm and fonetlon were to olosely atsooiatod

you oould dietinguith botettn good anft lud anina^t#



tBBcoiiss 07 tm uem of msESRiTAHCB of milk, lomsm
AND BomitfAX FKRaSNfi^B

Kt iiyL#ti h9 pt9ptar at this tSne to dltouso aooo of tmrlooo

fd)OorS«o tliot hot* h«m fVOMHitod la rogordo to hov ailk ̂ roduotlMi

ioA Ipyttorfat percMiiitoi* mto iaherltod*

St hfto hmm dofinltoly provod that tbo dotofalnert of lioffditf

ftfo borne (w ohromoooaos** Tbo j^ocmoo of tbooo goneo on tho

^ufosBOOoiseo dotormlneo tho preoenoo of tho otwraetor of tho adult

a&lnal* Tumor «ay«, "The *oharaoter* whloh io Tieible In a

piqroioal oonoo Io tii» rooultant of tho prooeneo and aetlTlty of a

gone or goiooi In tho oollo of tbo dofol^ping orgaaloia and lo not tfai

gOBO or faotor Itoolf. fhuo a >a^aotv* ni^ to tte rooultant of oao

gono or of laaagr genoo noting togothor* On tiMi othor hand, a single

geno nay influonoo many oharaotoro."

Tbo (^taraotor with ohiob no are ooneornod Is that of laetatifln

ttUk and fat oeorotlen of tho dairy oov* Tho oharaotor of nllk pro<»

duetlon is inrotably tho rosult of nai^ gonoo, ao to hoir nongr no ono

tnooa. Xn addition to obaraotors idii^ are dlreetly related to milk

ooerotion tboro are asparaotly othor dkaraotors that indirootly in

fluonoo milk and fat ooerotion. Tumor, Sagodalo, d ftrody point

out that tody also appears to Snfluenoo naxioum produotion. Tumor

suggests also that tho oharaotor of porsistoaeo of milk produotion and

fat Boorotion may depend en s<»iething in the nature of a harBu>no. Xn

speaking of silk produotion ao a oharaotor, it is toliersd to to a re-

o Morgan, T. H., The Theory of tho Oono. P» 48. Tale Uhi. Proas,

HI
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Smith and Bobisen atattt tht foUtviiig thMTldd at thett tM

htm %tta adimnttd tby twrious vrarliwt*

Im T«» pair* o£ ihotora r«tpc»sibl« £ov milk yield*

i« four pairs predueing Id gradoe of milk'«four domiaentt pro*

daoiag ̂ adlTidually 2Xig 15, 10, and 5 pounds and four rooesslues pro*

duoing 4, 3, 2, and 1 pound of milk*

3* fat tranaaissi<m based on wie faotor and perhaps oos other

BodiiVing one*

4* Segregation of tm factors in a 7;1 ratio, one faotor being

dcssinant and the other eex-linked.

5« Butterfat and milk yield dependant three hoooaerio

factors, but independent of eaoh other*

d* fhreo heneoMKrio factors plus anotlior factor uhich influeneef

butterfat content««mllk and Imtterfat being in socie nay oonmootod*

7* Semral factors vith greater is^rtanoe of the female than

of the xuUo*

5* fen faetors affeoting nilk yield and butterfat peroentage*

9* Many genes of varying effeot but those iufluanoing hi^

X»roduotioa being dominsuit*

10. Multiple factoi>a with or -t4th9ut eoimeotion bitMon ttiUB

yield und butterfat*

The iiueaticm of the aiaount of dominanoe in milk preduotion ie

a Buoh dieousaed faetor and has muoh eonflioting evidence* Eurwiek

and Copeland say, "iffliile there is a difference of epinion as to

uhether there is dominanee—4md the evidenoe is oonflioting-^'the

oootirrenee of apparently higji 'prepotent* bulls on rare oeeasions

points tonnard some dooineiaoe." Smith and Bebisen have presented

tvidease to point teaavd eex linkage of part of the dominant faotors*



I

A vmOim 9i of M(0i i^oduoteioii

iRlidi imiMIo of lew prodttotlon i»dio*te a toward partial,

^inlmiioo*

(|«ira& fOmut ti»at mUk produotioa was interi&sdiato tm*

tweon tho dam and slro tut approaohimg amro oiessSy th« hlghor |ro«

duoing paront# ffao oxporlswnt oonsiated oontrolXod matings

tluroo groups of oattlO;^ aaswly, Holstelnsy ders«y«| and AiwrdfiSA

Aiigas* The results may he suBsoarised as follows t Btsa Vtm high alHo*.

lag iffmm is eressed to a medium miUclmi grsup« the miUe yields of the

resulting oross hreeds wuhpo found to he intermediate hetween the tee

groups approaehittg iMst o3esely those of the hi^ group« Hdien the

high milking group is erossed with the lew milking gr<mp the resulting

eroes breeds hate silk yielde elosely remnabling tboie ef tlto nediiaa

group, Oole saye, ''Similar resulte (referring te these ef 0osen)

hate been obtained in eur dagui'dersey eroee breeding «ieper|»eidie at

Visoonsin, and hvm bema reported also by Oaetle for Bowlksr holeteln*'

fkieslan X auemeey erosa-bred herds« and 1^ Sllinger in the mroee

of Bed Danish with dersey, Zt may be of interest to Site the figures

In ths last two oases."

IHEERITABCS OP KIIrK TISID

Bolstein*
Prlesiiua X
Suernsey

Bed Danish X
dersey
(Ist, 10 weeks)

lbs. Kg.

Purebred high parent 9,475 895.7
Purebred low parent 5,S9S m.8
Cross brods 8,6S3 832,4
Intermedla1» of parent breede 7,634 803.8
Difference between parent breeds 3,882 184.2
Bmeeee of «i'oss<brede oter inter*
mediate 1,129 28,8

Peroentage inorease of oro8B*bredS
of inter breed difference 29 18



rpi^

8«

Jt was ftothor foiaifl, that in regard to inheritanoe of butter-*

fat p«p|fceatago, that la the Holstela-^uernsey orosa, the butterfat

pereoatOkge was nearest the high testing breed vrhilo in the Hed Danish

X Jeriswy erose the butterfat peroeni»ge iwe nearest the low testing breed,

Ihf, Xaiqs fotrid that in eroasing Eolsteine and Gijernwys

tJw y. generation showed a peroent fht content interaediate between

the parents with a sll^t inclination toward the higlier testing |»rent,

furnor states that these figwres aentioaed cannot be considered

as critioal proof of partial doEslnanOe of nills and fat seoretion of

the high parent. Sois» of the objeotlons to this test as pointed out

by fiaraer are as followst

(1) the laok of a faeasure of Idie sire in the cross except

through his daughters#

(2) the Increase la production of the orossbreds aboire the

nid-parental jroduotlon may be due to hsterosis#

(3) Xn a population the frequency dlstrlbiidilon would be

aeymi09trloal ae Is illustrated by a 3tl ratio in simple dsHinaneei

On the contrary m sutdi distribution is found,

Xn general the information stated does indloate that both

pirejiiis taranimlt UdMHrltanee to their offspring end idiat the jaro-*

duotion of tlwi offs]^ing is sozse idiere between tite two parents.



Alftiarsis OF ISOGBSr PSHPORMAUCB sttidies

Ai hftfl b««n polnt«4 out tho boot mothod oiT ta-

oroastng preduotioii la -mxrough prcnmn fires and bjr studyiae tbe

pr0$$B!f of idw fire or d«B« Sinee the sire hfs m of ladiestlac

its K^iteatial preduei^mi directly it must be deterniaed threogii the

tmasmittlng fbiXity to lite ^kmghters* ftto madwr of fmle pmtwy

from s dam Is se ftssll that it is diffloult to dsterelas her toans*

xoltting sbilit^* for this reason the stale or the sire's perforaaMO^

as indioated by its daughtws, is the best method of iaproTins tlas

froduotioft of a hwrd*

Zt has been definitely g" stvmit t^st the dm's own rsserd

merely reyrssmts her iMXt the sameetype is represeatii

by her transmittins sbillty to her ottojp'iag, l^suij tlM> dam's rsMrd

does net iJidioate the produotten of her daughters unless she is hsme*

S3l1i;oas«

Biee aeye* "fhere are tee pessible interpretatimts
of isiproTTod perforrsanco: (l) that selection in itself
modifies the gmrminal elemasts and that by aeleoting in
a specific direction the hereditary ratorial itself Is
aetually melded In a oorreepceding faidilon« and (2) that
tho effect Irene ss of seleoti<m depends upon the il
lation of toreditary material of the met eaceellent
sort. It iTlll bo seen that the two views are dia
metrically exposed to each ether and it is neoessary to
ica7ca a choice of one or the other interpretation. .....

Zf the first explanation is aoeepted it will
rniTolro only ?ms« selection of those Individuals that
are themselves bettar than average preduotion. Zf per* >
fomuuiM brings about the development of more favorable
matmrial^ <«p if selection in itself has a creative effoot
in a given direction, then it wpTild seem that mass
■iaeeti<m must result in Inereased producticRi.''

Hyui seleetitts wut yraetioed at the Ibdne Bxperiasnb Btatlum

fbeas 1899 to 1907* Chily fsoales were used as bresdsrs, that pre* ^

dueed 180 i^s la their first year, asd en^ males whess mothers laid

26
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to im ttUlt ftoA Imttorfot tm irm m» Miiaal to onothtr*

Produotion of Pwm and Poqghtoro Ooiinpored* turner^ ond

hsKV9 nado ocnae studios of tiM> j^roduotloa of 4*r^ and

^ugfateri oompared vlth tfao dersoy and Belstein treads respeotiiFely*

tiM oosqparlson of Idie dast^s produotion roeoxd and tho daoigiEter* s

rooord fumiohes a good indlimtloo as to tho phenotypo of tho daaus

to ahieh tho tiros are laatod, ao aoU as thoir eoaotypo, ao portraysd

hy ̂  daughters' rooords of produotion# It has toon poinbod out hy

laaay that tho difforoneo of tho daughtor«s produotion oou^od with

that of tho dan does not noeessarily Indioato tho transmitting ahlUty

of tls» sirs hooause in ono mtsot idie do»*s produotion nay tw low whilo

in author insimiiso it »ay he hi#* ftifford, in ordot to naJai

tho 8iro*s tranwaitting ability fairly oenotantt grouped IhO sires

aooerding to tho arora^ jHregony pwrformaneo and then oaloulatod tho

oooffioionbs of oerrelatien for oaoh suh group* fho oooffloiont of

oorrelation of tho fat rooords of the daios and that of the dau#ter8

was found to ho *197* In other words ho found that, on tho awerago^

there was an laoroaso of appreximtoly SO pounds of huttorfat of tho

yearly produotion of the dau#lN»rs f«Hr oaidi l^ioroaso of 100 psuiuli

lat to tho awsrago yearly rooords of tho damn, aboro tho potential

tdPoaSstltttog ability af tho sSro* flam potential transmlttii^; ability

of a siro is eonsldorod to bo tho awsrage produotion oontribution to

his daughters tho dams do net add any gonetio oosbribubiens*

"As «50 dans toereaso in laroduotlto ability and Inoroaso
tho jroduetiwe ability of their daughters by supplying tho gor»
plans laoters for high production, the effeot is shown only
ndien tho sires are rooessius for tho sasw faetors. Therefore,
the Sire's progeny perfansanoo rooord would ho greater than hii
potential transmitting ability oedly when the dams with sdiioh ho



S8

Ifti jESji^d thd factors {roduotion oonbrlbu*
tod l>y th« sir*.

*Xn ethor irerds, oIao* it It rtittittly taty tso dtttmlint
tht progeny perftriBaiioo of the tiro and thoroby obtain an
approacitaated ssoaturo of hit tranwiittlng abilityi, the tire tan
be given eredit fbr the averaee of hit daughter* t produotion
abili^ to a vwry great extent ohioh frm ttriot genotie analy*
tet nay be oontidered to oomt ̂ oint]^ £r<m the eire and dan
booaute they eontribate the aana faotert« The dan it given
full aradit only for that part of tho dau^rber'a produotlen
trtiioh aha individually added te the gem plaen faetora to in<*
ereate the produotipn.above that of the tires potential trant*
nltting ability*"

the fellotring fonmilae nonrlced eut by Qlfford gives the 8ire*e

petential tranmitting ability lAen a large maabar of dan daui^rter

a«wporiaeiia are available t

Spt t d • «S b

la tho olro*o potential, bnwinittlBg ability^ d the

omogo yearly buttarftt reoorda of tbo dougbtom* and B is tho

OiVorogo yearly j^oduetion of tho dm of tho daugfatero*

Turner node eeae tabulationa of doraey reoordt thst were

oinilar to thooo of Olfferd* Table III glvea 4^ relatlonehip be*.

tneon the duab avoriMpe preduetioa and the alre*s progeny prnfomiaoe

Vtiett the tire*a traamitting ability vaa fairly oonatant*

fdBZ£ IXi* fiEhATlOS BETimH AT&S4&S FSODUGIIOX ASP TBB SXSB«8
gaOPBSr PSHPCfflltAHCS. (jfERSEY DAgA)

8lma ■f^upeii' 'by "dau* ' 'bau^t'er's JS'ama' av. ' Vo» 0^ "tlioaa
average fat poduotion* fat produotjon.

liba<

700 and over 804
860 * 889 806
800 - 848 678
660 * 698 668
600 # 649 508
480 * 489 488
400 - 449 463

863
583
nif

TOO
44S

16 Gifford, W., Paheriiameo of butterfat Producticm. p. 38«34«
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so

iraltti than M •• Wtl it tbt 4mb «ontri1m^ "A" lattwuA of "a" thera

woulA b« a diflNrtaioa* Stnoa tha daa*a eoatrllnitlmi ta tlia dattghtara

ap^ars ta tha alra's polHsntial tpanmaitting ability rather

than be additlT# it indioatea partial doBdnanoa.

Gavaa In eeaiparing tha aarrelation oaaffieiaQta for

milk yialda af half aietera with the aire aa a oannen parent and of

lAlf aiatera with tha dwa aa mmm parent faaad that tha eerrelatioa

aaaffieiast eaa praotioally the m», O.SdS and 0*981 raapeotimaly.

fha oorrelatien ooafficient far the relation of milk yialda of full

aiatera ma fomd to be *648. thia mould indicate that the dam*B reo«

ord deaa influmaa tha preduotion of the pregatty*

luraiek and Oapeland atata that proring airea on the baaia

of dau^tera alone ia not adetuata far oritiml teatittg, and ta praaaat

m tdMNiretiaal greui^a, a ̂ Bnetioally aaund prooedure far teating bolla

thay ahauld ba tried out by uaing pow predoeera aa daaa, in makiag

progeny teata rather then a random aaaspla of dama or high producing

dama. To prora thia tdioy aaaumed that (for aimplioity) a hord had

been bred up wntU it mo h«»no*ygoua for all but fim faotora. An

ineranont malm of ana ma aanaaid for oaah «f tha fima faatora. fhla

laaraaant ia to ba added te a baaio roaidtial produetiea lemal* Ani-

mala with a mlue of 0 * d ma olaaeed aa "poor* ta "madium* praduaara

Md tdaaaa wf.th a rnlua of 6 aa good produoara.

A randan aai^lo maid probably gim a group hataroaygouf tor

all 6 paira. With thia in mind they examined the eridono© aa ta what

tha raaulta would be if good produeera ware uaed aa teat daughtera

aa aaaipajn^ with tha aaamd graup of peer praducera* The good pro«

duoera hare a mlua ef 9 and the pea? praduaara a mlua of ana* .



10 8Tld«nt thftt if it wan possible to iam all bondl^eotiM

hig^ producing wnMig tbo saetmt of reago of rarlfttien of th« pr#*

duction of thoir ̂ ugh^ra ̂ uld bo tho Mno as for tlioso of %im pro^

due era and if d9tt|Biino& is absont thoy oould bo ao (pod for teotoro

as Xoo producers idiioh are hosioi^gous. BoRe-rarj sueh a hooeiygotis

hi^ group is imposoibXe, the soueisasa n^iability of tho dau^itors

of poor test oows is no greater than the least rueober of possible

variations of good best oosm iilten used on six different t^pes of bulls,

fhis is based on the assuoption that good test oows xere heterosygous

for 8 pairs. To gst all variations in the theoretloal exssple tbS '

tnlniimn populatien nould be 1004 for heterosygous group and SSt

for idle loe {nroduoing grovg?.

With the above theory in mind tbufwlek and Oopeland euggeet

idle um of lev produeing dans based on (1) isiniijium^ (0) avera^^ and

(3) naxiansa ̂ oduotion of the dau^iters. 4 bull is considered <i^«>

oellent if the daughters Inoluded nmie beleir the avera^ imd ihose

Mnerage xas olese to the midpoint beteeen the dam's average produO'*

tiro, and the maxiiaun of the

graves found a remarkable variation between reoords of

dai^tere of any elre and their dsooe. Be aleo etatea that the pf*

poteney of a sire oannot be indicated by the ooeffioient of varia

bility of his daughters* It vms Sami. in this study of Bolitein idres

that the eeeffioient of oorrelation for butterfst yield beteeen the

dans and daughters varied widely for different sires, regardless o#

whether the dai^ters of ihe sire are better or poorer than their

dame. It wix found that when a large nadter of daughters lesre oem-

pared with reoorde ef their dams that there wae a limited oerrelatien
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m tjNf jpirt of tit® d«a 6(iu0®0 «n ineroaae of oaJLy 17#$ po«R$i «f

fat in th® ftTtrftg® produatlMt of the eon*® d&a^ter««

The 4&ia's alre's deughterif or the best's half siatere'^.*reo»
•••orde TOr# elffloet three tinee ae Taluehla ae her own reo^d £ve d««

tendning the ia^'anamitting ability of the Bon*8 dau^tere. Xt IV

exproBsed ae follevB:

S«a'6 daughter»B yearly fat prodiiotion g $04,5 / 0,483

dfi&*a aim's daughter's produotion.

Gifford found iflJOBwhat siadlar results in etudioa made

with Holstoina. They eoneluded that the dan's record me a poor

isdex of her tranvmitting ability to her son's daughters*

'i 4 .

• y n r

. .. ' t /• : '• f /•



 

mmm or mmxHa i^iLs

9i bull ixuSma»9 h»* 1wo«M» nore wad mm i»por<*

tant^ in late yeare* At the fHresent tioB theifo are a

Xaree luaoher o£ propeeed femilae er Jadexe# fer the porpoae «f •#»>

leetlng good elree* the porpoee of a good index le to got a gwaetle

pieture of a btai by etu%lng hie natee and daughtero slniMi the hull

htneelf gleeo no milk* follevliig k^rpetheies ha-re been euggeatei

for Indexing bulls*

Pearl* ftgaren* and Miner Indmt* this index as giten \ty Kloe

oofusieti of (1) plotting the curve of variability of Advanced Registry

reoorde and (2) to divide it into tuartllee and olassify- the offspring

of each sire la teme of percentage, m the basis of the relative

etandtI^s of eaoh dam eith her dat^tert the hi^et fuarter eae

ealled A, the eeoond B, the third O, and the fourth B# If a bull

had four dau#ters, tis» of ehish eem ia the seooad fuarter, ehile

the respeotive da»e eere in the first %T»arter, one daughter in the

ieo<md (|uarter, trihile hsa> dam eas in the third fusrter, and me datigh**

ter ms in the fourth quarter, vdille her dam eas in the first quarter;

the bull*s index vould be SQAB / 26GB / 2&AD. Itiile this method dees

give a relative oomparison of the ̂ ughters and dams it does net indi*

eate the pounds of miUc and the pm^oent fat that the bull will trans*

mit. f^nrthermore, this formula may bedone very oomplioated as is the

ease of the bull BpemfleidOwl xhisli had the following formula:

ISM / MB / MO / 28BA /iSBB / ltd / iOA / %m'/ m / X2BA / IBB /
BSD.

Pearl-graves Index*. Pearl and graves later worksd out an la

te based ea the avurags preduetion of xailk and butterfat V s>atei

H



 

 

fig

•nd dau^t«r« of ft Tbo Index of fiulX !■ the differ«ioe

(pILoe or lalnue) in milk, total fat, and fat peroentage of the aeera^

of the dama and the daofihtere. I^llo firaTOO «ad Pearl did not work

together tibielr index la oaeentlally the eame exeept that graree etated

mmSamt of daughtere that eere e^^l to abore or heloir the produotlon

of their dame. They are holdi eftem referred te ae the w«e index*

Tapp Itadex. Thie Index la baaed on ^ theory of blend«»

ing inherltanee. The transmitting ability ef the bull la WEpresaed

in tarma ef d pereent loilk the formula Z » fid B* X la the aire*a

potential tranamittlng ability, and A efuala the dau{^ters« ateraga

rtoord oonrerted to a 4 pwemt fat baala and B the dam* a reo«»

arda oonrerted te a 4 pereent tMcla, Xn other aorda tfala fonmaa

atatea that ^ awrage j^oduotim of the daughtera la juat halfway

beteeen the dam* a produetlon and the alre*s tranemittlng ability*

inila index adopts the theosy quite gnaerally exoept that idten two

{Murtata are oroaaod the progmiy inil bo about midway batwoMi the

pairenta *iii^n the ^laraeter ie detearmined by multiple factors. One

ebJeetliB to thla Biethod la that Idia patentlal amount of milk and the

peroantage of fht of a bull eannot be dotermiU^ed boeauao the mUk la

oonwortod to a four perocnt fat baala*
(An)

ytM> Turn^ badex. Turner * ' flrat thought that the airob

tranamittlng ability oould bo determined by the follonlng equations

Sire's potential tranamltting ability •

Sautters* fat produotlon «» .18 daw'a fat produetlon
- 0,8f

Thla fonnola ma the result of studies mada by Turner in whioh

be fwod idiat for eaeh Inoreaae of 100 pevnda of fat m tdM part of

dama iflMi daughters inoreaaed IS pounds. Later Turner aug<*

geatad that idia traiuhoittiag ability eeuld be mere oloaaXy aaaqputag



Ijf aiiitipXyinC idM &!»*• iitbt«r|kt fmp&a- Igr *16 aai

tnioting it Arom ldi« MRtra^Q nf tdl»» ifUuighter** rftooril, la othor

tvords, tb0 sir9*s ability o^uais tit0 daughter avaraga fat produa*

tloa «.!& of te&*» fat jarodootinu

It idiotild to underatood that tho ahovo formula doai not

jotooaiiirUy mm that 81^ of 1di» hofiNlilmry faotoro for aUk prwlad*

tiwa are oontrihatod ty the sire* the foot that Twoer*# indox le

liaied on dooinaaoe of aoHoe factora iadiaateo lhat the only ttmo that

tho daa ooa influwieo the da^lghter'• produotlaa ie idioa thejr oontrltuto

OM or more alleleaurphie geaea Ibo the tire *8 reeesalve genes, or if

ynenrsi^, the only tine the sire oan oauae isq^romHnt ever the daat

la iah4m he eontribotea one or mn dwainant genes to stq^pXeoest the

rooeaaivo of the Jmmatm of the relative ease of detetPainiag

ttai progeny perfmrnanee of the aire^ and iheraty attaining a rough

neaaure of hia traaamitting atility, the sire is given oredit for part

of tho dan^tors* produotion that thotild he oosaidered to have wm

^ointXy from both the dam and sire.

gifford-Copeland Ind^. Sifford found ahout the ssbmi re-

Siata as femw and vorlcad out tho failamrSag fMnattlas S # d •» »l8ty

ehen S la the a ire* a traruwittlns aVility, d the averagt yearly

hutterfat raoord of the daughters and 9 is the average yearly pro*

duetiffis of tho dame of the daughters. 6 ifford and Copeland later

agreed that the aetual produotion of the dati^btera eaa the boat index

of tho tranagaitting ability tor the aire.

the Mount Hope Index, the preoiae form of ̂ lO Mount Hope

Xi^Uuc is preaenIM by Prentioe* this index ima eorked ondt by

Mr* B* St Soodalo baaed on the d^ot that high milk preduatien la

87. irentiea, 1. P., Profitable Speeding of Pairy Cattle, p. 18t.



»T

parbitaiy dosUinant butterfftt perettntagtt 1« rvoesslv**

fhli ind«x hM irorloid <»at £or per^Hnxti pS fMs^ wad for

total fat. All rooorOo aro oooiAitoA to tlmir •^fttlont*

*If th« daiightor*8 arorago «soo«4« tho dam's a-vorago add

t|aNM»«atrtatt» (or •dSiSft) of tho 4,lftmam to i»m dau^tor's ator-

aga to got -Uw toll's nllk indox flguro* If tl» dau^ter'a a-vorago

to lota tlaa tho dam's ararago, suttraet 80Tsn«i^jLrds (or 2»3d3) of

^ dlffsrenao trm ii^o daughter's avsrags to got tho tail's milk

iSUiSKt"

"fho iodox for poroontage of totterfat is otiwliiod llioiwiso,

tut difforottt fraotiORS* If tho daughter's latttorfat armrago

porooatago oaHMMOdhl tba dam'a tuttorfat arsrago poroentagSi, add throo

tmlres («r 1»3) of tho difforoaoo to tho daughter's aaexage to g®t

tho toll's tuttorfat poroontago index* If tho daughter's ausrago to

lesB than tho dam's arorags, suttraot tw-third« )or ,6667) of tho

difforoneo from tho dauid'tor's axorago to got t)0 toll's index,*

to get the total fat indox^ isolttply tho s41k ;lntox tho

index figore for porowatago of tuttorfat,

E4^ual Parent Index. to naks oaloulations laoro elmplo, a

modified fom of tho Mount Hope tidox hat been dotlsed* In this

index tho sire and the dam l^h ocmtritutod anally to ths prodtistioo

of tho offiin^ing, Jxi other vorda^ if idio dau^itora aro totter than

the dame tho diffsrenoo IS added to the dau^lsirs to gst the hull'a

index* If tho daughters aro txmr produMrs than tdw daw the dlf»

forenoo totwoon tha too ia auttraoted from tho dau^tors to get tho

tull's index figure* This may bo dene for determining milk, total

Zi Preatloo, B, P,, ftrofltatle Breeding of Pairy (kittle* p* 175,



w

M ftnd of a Bir««

fJw Mwrni Bipo vaA %h» Bgiva fiuvsit XodiK takd kitbtwrfat p«r<»

•tntaCB into MMMunt aXaa*

Parental Podlgro# Index. Savage and Crone |»ve eerked

ewb an index for fiwreastiag the dau^ter** firoditetten from parental

pedigree*. It Is the porpese of this litdeK to detefnSno IdiO poten

tial traniMlttIng ahilltjr of a young hull hefore he ha* any daui^tire

of his een, in all other indexet nentioned, ̂  Index of that hull

oeanot he wade until he ha* at least five teehed daughter*, Shii*,

the hall vill he at least five or six ysars eld hefore he ean he

indexed or proven.

The index of the hull hy the IRareiibal hviex is sieasured hy t«|

eriteria. These are the dam's reoord and tho reserds of her petemal

half-sisters. To meanirs the sire's influvaoti, the mean of the pa»

tomai half-sisters' reoords eas eeloulated. This mean nas thsn

averaged with his dam's reoord end this figure termed the pedigjree

index of the hull in question,

Genetioists will ohjeot to an ladSK haeod en thees faotori

in that the dam's reoord is not neeessarily a measure of her gono-

type and a hull's paternal half sisters are not entirely a meaoure

of his sire's transmitting ability in thet the paternal half-eleteri

are also influeaeed hy their dams, ThU is true, hut if an index

based en sueh faetors will, in praetiee, reduoe hasards in breeding,

it would seem logieal to utilise sti»h an Index.

On the basis of e^l inheritanes fTem both pUMxts, ihe

dao^hsrs wUl reseive half of her inheritanoe from eaoh parent*

% taking the means ef ths mate's produetion and oenflmlac It in



 

99

m with tin HUgrm mm preduttbimi of tho daugbtoro

6«s Ibo dotormiaod*

7app hao also vorlsBd oids an indooe or formtaa for Toong bu3.X»

tSiat do net ha-vo any dangbters. Tim fbrcmla is as folXowoi

® • i /J"L * *
S7^

tho 8tro*8 potential ability is roproKntod liy 8, A oquaXo

tho hard aaorago or brood average, M tho nwdMr of raoordo of roXa<«

tivoo tooted# All rooords are adjxuttod to 4 poroont fat oojrreotiHl

aioo ]&9digroo sritoac. Siaoo provon ̂ iXXs are fOir tt»i fnr

iNHwoen and booauao a bull oannot be proven mtiX ho io at Xoast

flee m »ix yoaro old Sloe has eorioed oat A pedigree index for m*

proved boXXo ehioh ii eomeidiat differwat tetm that laade by Savago

mfA eroiie«

figuro 8 gieoo tho resulte of a genetio etudy of too full

Irotbozn, Wintorthiir Boos Ormsby IkMist and Wintorthur Boos OrsnAy

#rtat# tho first podigreo |»dox on tho first bnXX hod an orror of

t psroent and Idw pedlgroo index of tho ooowEid biHX had on orror of

8 poroont. tho indexes of the sire and tee grai^ sizes eeoH be

determined. Ibr oiEsiq^Xe, Sing of tho Ormsbys* Index xas dotoraisod

and found to bo 84,0SX Xbs. wt milk and 8,71^ fat. this is deter-*

mlBod by tho ofoal parent index. '&» fraotion to the Xofc 3f King

of the Ormsbys indioatss, by the nonsrstor, the nwAor of AMo-dAiii^*

ter OQB^*ris(ms avaiXabas and the dM&oninator the nushor of regiebered

danghtera* Th» fraotion to the right of King of tho Ozmsbys Indioatos

by the nuoerator tho poroentage of daughters idiioh exoeoded their

isiMi la milk and by tho nunssitwitor tee porteatefis of dwaghters timt

nxeisdifl. their dams la Ibt {NONteatsgo. fim grtetftsiros of Fig. S are



 

lo

figurad in ft tinllftr aanner.

«• dfttftwainft thft ftftftk pftrfc in tte t#ftaittlttlng uMllty,

ft» In thft ftftM 9t Sjprinfi iTMtk Best Burlas tnd«, the «ire*s Inisaig

fts mU fts the index ef the deimhtert md sons^ ftve ueed« 1%e

sire's Index is ineluded te get the reoords of the dsns helf-

sisters. Sie index of the 8 dau^iters of Spring Brook Bess Burke

is detenoined. fhe index of the eons is also determined If It is

possible te do se^ Thus, her ind^c^ on the Bases of the daughters. Is

determined and alee h«r index m the teees of tlw acne, these tii»

indexes, together with her oen record and her sire's index, gtrs

ibat will prohehly he the transmitting index of the ooir. fhe indrnms

of the other eomi are detenaioed la a eimilar mamier.

fhe two parent Indeiraa were added together te get the average

index and in like manner the indexes ef the grandsires aixd gnuidtwif

were averaged. Sinee the first generation is of greater iaportan«»,

0.6 ef their everagod index, and 0.4 of the 4 grandparents averagoA

ladesxe were added together to give the pedigree Index ef the two

hrethers idtieh is BB@47 pounds of milk and B.42^ fxt.

Biee worked out the pedigree indexes of 24 bulls and found

the average error te he about 5.3^, in ease a hull salf is sired

by a young hull without tested daughters, w out of a young eew

without a reoord, tho proeodure adoptod hore is to figuro tho podj,^

jpwo index ef the ealf's sire and also of the den. After this was

done the pedigree Index ef the young hull was detwmfcied*
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flOKPARisox or m imicrioH or hioexes

SlxuMi tBMQT oT tiM indttse* hftt* 'b—a baaed on totally dlfjDarent

fiaetlo Idieeriaa, nany duthorttiea hate B»de oooyarlaena of Vkb vari*

eai IndMMMi to d«taVBl»« their j^rediotion iralne* Sinee the Otatee

im&m and the Feairl, OoMen, and Hlser index do not glee aetml Utilk

and fat freduatien fer the airo'a j^rtMmtial laeel ef jpveduetlaii thagr

eannot tM» aimpanid*

Rloe nede a atudy of taenty holla aoleeted at midae

tern the four najor hreeda of dairy eattle. fable XT gi-vea hie n*

aulta of the atudy of jtredlotioa ralue of bull indeaea Imjh^ on

Bdlk froduotlon. Xo nafcing this oinnpariaeii. the index of the aire aaa

detaanalned by taking the reewda of the flrat ten dan and daa^itif

nmpariaona* With the boll Index of the aire determined on the baaia

of the flrat ten daughters the {aroduotlon of the remaining daughter#

ana determined fma the aimrage of the dan*8 produotlon and the aire*#

index. The diffarenoe between the waloulated figure and the aotual

preduotion of the remaining daughtera re|reaented the degree of errimr

of the Index* the areraga error of the thirae indema aa# aurpriaingiir

eloae but faTortng the intermediate index* X^e percent emor fer the

intermediate (equal par«it) index being 7.0^ for tha Uomt Hope 8.1^*

and for the Oifford Indmc 10, error*

In a aimilar table eorked out by Rlee for butterfat peroentage

tlx paroent error ma aa follevai

Mount Bepe Index 0*18^

Ihteraediate li^ax 0«lS^»

Gifferd Index 0«ll!^*

42
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tABLB Z7» flSDZOrDII TALtS Of BULL INDBXEB BASED OB fBB AUOBBt OF
IflLF KIOLUCED.

SSeraeMfijSEe "razETt 8

No* ;Dau. :Index on
of tDaa 87irft 10
Sire il^irs :I>RHfjiterB

1 : 51 8 11,175
I I

2 ! 45 ; 10,481
» I

B : 17 : 15,777
t t

4 : 36 ; 14,210
t t

5 8 58 : 14,084
t 8

8 8 72 : 8,613
: 8

f 88 108 ; 12,875
4 ft

8 17 8 12,528
1 8

t ; 31 8 10,740
8 I

10 8 81 8 12,306
5 8

U i 68 8 17,606
8 8

12 8 86 8 26,655
I 8

18 8 £5 I 7,084
8 8

14 8 82 8 12,586
8 8

18 8 52 8 10,520
8 i

16 I 81 8 11,062
8 1

17 I 28 8 17,082
8 8

18 t 81 8 15,292
i I

12 8 26 s 15,437 t
8 t 1

20 8 86 t 14,882 ;
liiiiiWlKi !■ IM

Error" on
&11 later
Dauft-ters

0.6

2.8

IS.O

7.5

6.2

11.2

2.2

4.6

l.S

7.7

17.2

6.1

U.8

8*4

14.4

O.t

n.i

8.7

6.8

8.0

InoJex' oa 'iError on
First 10 sail later
Pnughters :Davi£}iters

9,006 8
i

9,757 8
I

12,862 1
t

18,604 8
}

13,629 8
I

6,201 8
t

11,916 ;
8

11,618 8
I

10,340 ;
8

10,941 8
8

15.121 8
t

25,288 8
I

4,020 :
8

11,762 8
8

10,240 :
1

10,125 8
8

16,571 8

14.122 1
I

18,248 :

18,844

1.4

3.3

11*2

7.2

7.4

12.0

5*3

7.8

• 4

12.0

X6.S

10*0

18.6

6.6

15.4

.6

11,0

8*0

0*7

3*0

'iln'dex 'on :Error *
Firat 10 :all later
Daup^hters: Dat^chtar •

8

10,092

10,276

12,067

12,832

13,3C^

10,449

10,378

11,662

0,853

6,022

12,451

24,212

9,761

11,504

9,911

0,668

14,606

14,255

16,188

8 U.675

6.4

4,1

15,1

84

9*6

17.8

19.9

2.8

2.0

28*8

•*8

6.1

8*6

*8

18.8

80.7

*x

18*9

10*7

5.7

Average error: 7.0 3.5 10.2



fteDTthaqp shfiV that the produ«tl«& of tho dom shotzld bo
fX9\

eoneidorod in tho iodex Sloe * ' asado « itudy of tho produotlOB

levele in both amunt of ndlk and tho peroontago of fat of tho

dau&htoro of high produeJng oowB and thoto of loor produoln$ oowig

the dauj^hters botng trtm the oaine eiro In both oases, fhe produo*

tlm of the 5 hi^ producing dams and iho prcduoticm of tho 6 X<nr

produoing dams mm detormlnod ao well m the production of tho ro*

eultlng daughtero. foblo V Ineludoa ton bull* and ■how* that tho

daughter* of produoing cow* aivorosod 924 pound* of Rilk nor*

fdi*n the ain»rage of all daughter* and the daurhtor* of tho lor pro#

dueing dem* produced 801 pound* of milk lea* than tho average of all

daughters. Steiler result* were obtained for ichoritaaoe of buttop*

fat percentage•

TABTJ! V. IMFI.m'OF' OF OIT TJIK r.^UGJITKRS» PROrTJCf ION.

Came* ATorage Baufhtere Average

High dam*
'milk

E6fo B. P.
"id^^ddS lbs. milk

5.38!^ B. P.

Averape of all Oau^ter*
^^,4^94 lbs. milk

6.14^ B. P.

Low daiJ *
YO/OSO Yhs. miilc

4.51,i B. P.
liSfSOS lbs. milk

4.8855 B. P.

Peter eon* a OaiagiBriwm of Indexes. iPrtorscn took toonlip

ilerii^ bulls Ihftt had teenty or loore daughters of tested dams, fhe

index was oaleulated for each bull as follows ̂

1, All twenty daughters and their dami.

t* first ten dau^ters and their iana*

d, Seoond ten daughters and i^ir dams*

4« fen daughters trm 10 d«8S,

8. ten daui^ters from 19 im iSas,



 

 �

 

 

 

9
« I

M

I
•

+
>

I
<
p

%
i

•gSi

s 
I

I 5
«
4

2 I
1

I 1iJ
£•

I
 I

4

•
H

J8

^ J ?
1

34
>

24
.s

4
»

$
^
 
s

s
 
€

5
1

t
 
$

•
r
f

«
A

s 
1

4

I
I
 
I

|
A

r
-
l

4

1
4

4

&
•
o

4
5

I
 
4

4
4

t
 f

4
4

4
4

5}

1
1

4
»

e

I
 
I

4
.It

%
%

fIts
4
*

«"Cl

I
 I

«eIoc

j
B

•
®

« 
I

I I
l
|

!

sItit40

I
I

»«

$
v
4
l
<

I
 
4

:
 ̂

I
s

a
w

*

^ 2 f
.It 

«

I»«

$

m

•g
I•
<

1 I
Si
st4I4•3AC
Q

i

I I I

3
i I
I

*
IJi 

13

«

1Si
4

It
 
%

a

53is444
4
01t8)fts

I
3

#
»

n
a

%
i
4
A

s
4
B

13
.S

4
»

ir 
-3

>
>

I
M

a
r
4

3
4
0

s.
4
4

I
s

is
r
4

I
.9

r
4

4
«

.
a

•
o

4
>

f
i

I
 
I

3
4
?

S
•
0

13
3

•
O
 

f
4
 
•

I I
 I

s 
t

&
J

3

I 3
 «

a
3

t
.s

3
4

4
»

.s
4
0

I
 
t

♦»
is

I 
I 

I
4»

H

44

5
3

3
SS

33
*4

4
*

4?I
44

I
a

44
&

I ^
■p

•0a
mO

t
44

H
+>

3
t 

I
3

3ig
f4



tert «ut of damt* fhls indiMc ma alao omputad far tha aaoand

tea dau^tara, and aim for all dam-daoghter oosiparlaena* Tariatioaa

la the Indexea mra than datarmlxied* Similar oaloulatloaa war* sada

aa tha T*]^ Btdax.

Oepaland omaludad that tha amraga mriatioa of tha raoardi

#f tha flrtt tm diatfttara aaa^jpriNI «lth that of tha aaaond tan

daagbtara^ and alaa aaiqwrad with tdia raoarda af all dau^tara mil

aaudi laaa for tha diffwd Index than far tha Mount Bopa and tha Ta^

Index,

eiffordta Coapartaott of Breadjnfi Indaae^^^^^^ Sa ordar to
datandiaa ̂  mloa of tha alre Indaaaa^ OiffMrd mda a atodf tf

daa^tara out of dam af rarious inroduetima of 16 Molatain'^iaaiaa

alraaft SadaaoMi mva dataralned ttm tha aaioa airaa^ using tha aaai

dam and daui^tar palra la ahiah tha daoa mra alaaaifiad aa to low,

Biadiumji and hi^ praduatlon groupa* lha amrage of tha daughtara la

aaoh of thaao gro«^ ma alao eaoq^red. difford fetsid tha amraga

dariatioa tor tha ladaaaa, la maat eaaea, ma »a«h highar than ma

ahtaiaad ahan tha dama* reaorda mre not oonaldarad*

Figure 4 givaa tha mrlations in the diffarant ladamao oal*

mlotad from tha pradiuitlatt of Ijba dama and thair raapaatira dau^tom

mm tha dama mra alaaaifiad aa Um, madius, and hi^ produaara,

fha Itount lapa^ Tapp and Faarl Indaxaa had a moofa graatar mriation

in the indaxaa. thaoratieall^ indaxaa mold ha tha aaaa for all

l^upo if tha Sadix mra parfaot. Figoro 4 indiaataa that tha error

of tho TO]^ IhdMc ia ahout tro and ma«lialf t jmea greater than tha ant

In ahioh tha dau^ter'a produotian rapraaants tha hull iadLox, Tha

Mount Sapa Xndax had omr three timaa aa great aa error aa did tha

index in *hioh tha daugbtarli production rapreaented tha hull's index.
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Bdimras CCTtaparlBono of the Bulls Tranamlttlng Ability by the

Yarlous Indexei. Sdiiirds (10) pro-rod Mroral bulls by firo different

indexes. His results -were rory similar to t}»ee of Giffbrd* Biais

with tan or more daughters were used* The dams were arranged into

two gx>oups^ low produotion and high produotion* The daughters were

classified In -bhe same groups as their daios. The dau^ters of -the

three groups of daaui were aroraged. The bull was giron three indexes

as follows, (1) on the progeny of the hl^ produoing daaa, (2) lew

producing dasii, and (S) the index of the j^ogeny of all dams. Results

of the index were as follows.

TABU ¥Z. AVERACGS DEYXATION FROIS INHBX 07 ALL PHOOEIiT* AVERAfll Of
23 SIRES.

Low Dams Hi^ Dams
Lbs. of Hilk Lbs. of Milk

Average of daughters index 456 4B^
Pearl Index 1160 1160
Tapp Index 1200 1200
^i^t Index 940 970
Ht, Hope Index 1660 2670 ^

The above table agrees with -bhe results given by Oifford* The

daughter's average as the index of a bull's transmitting ability prorod

to be most acourate.

Criticism of the Arorage of the Paughters as an Index of a

Bull's Transmitting Ability. Prentice criticises Glfford's method

of oomparing Indexes. He states that in the Arorage Sautter index

a (Hw&pariscn was mads of the expected ̂ oduotion with that of the

aotual produotim, whioh was alri^t* "In the ease of the Mount Hope

Index, however, both in his work with Holstein-Frieslan oattle pub«

lished in research bulletin 144 and in his work wi-th Guernseys pub"

li^ed in the Guernsey Breeders doumal, Professor Glfford unfortu*

nately reversed the prooees and taking the aotual produetten of the

bull's dangers, assuasing all variatimis wore to be eharged to the



•Ire and noae to the daei« he oosiputed the sire's theoretioaX index fjroB

the daughters* produotlon*

Prentloe etates that huXls when mated to ocNrs of very unequal

productiYs ahllity^ but whose daughters make the ss»e average would

be of equal rank according to Gifford's Index. He points out tJiat,

the faot that the daughters of dams of the low produoing group were

20 poimda below the average of all dau^ters and that the daughters

of the hi^ group of dams were 30 potnds above the average of all

daughters^ indicates ttat the dams have an influence on the progeny*

The above figures were taken from Gifford's studies of Guernsey sires*

Oomparlson of the Paretital Pedigree Index with the Intenaedia-fae

or Squal Parent Index. Savage ctrid Crofwe oeapared the percent

error of the Parental Rsdigree Index in detenaining the daugHitere'

produotlen of a young bull with that of the Intemediate Xndax, They

found that the Parental Index of a young unpro^n bull was just as

accurate as the Xntermediate bull index baaed m the daughters of a

proven bull. After the Parental Pedigree Index was determined, the

pafental expectation was determined by the seme method as tiiat of

ttotermining the eaqpeotatlsn for the Intermediate Index*

Table Til gives the ocmparison of the Parental and the Inter-

mediate Index expectation and shovrs hov nearly each Index forecasts

the daughters* means and the deviations of Ihe daughters* msana from

the expectations* According to this table the Intermediate index

foareoasted the daughters* means of 70 bulls witliin 60 pounds of the

butterfat tv«m their daughters actual means. This is dOjK of ths 117

t^Xs used in the osnparison* Of the remaining 40^ of the 1X7 bulls

ZlS fell more than 80 pounds below the expectation and 199S fell more

than 60 pounds above ths expeetation* In the Parental Index method,

70^ of the bulls that were forecasted earns within 60 pounds of the
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STAUSABSS IQg

It will 1» n«t«d that in th« adwal ind»aeet sug@B«t«d fear

•tiidyliis tfw»l»tttteg ahllity oJf a )>ull, thorw aara ea-varal dif-

Ml^oda «r ftpptroftoh in attwoptiag t« datarmino th» tpanamlttiag

toUity, Sosse af the«e gi-ro indexaa 4a poonda of milk, poreant fat

and total fat that the alra should transmit to its offaprlng, athara

indicate tha dlffiMreaea tatmaam the fnraduatiaa of the damt and dau^*

ters only, wid others iadiaate the potential preduotien of the airs,

itself. Sams are Imsad en partial dominanoa, ethers on ofual oontrl*

hutioo and others disregard the dam's oontrihution witirely«

fiioa has set up ths following standards for testing the

validity and uMfulness of a bull index,

1« dn index must be simple and easily understood by the aeer*

age dairyman* this is based on the fact that regardless of hear

acourate an index may be If it eannat be applied by ̂  awrage dairyw

man it is of little use*

S« It mast esq^loy both dams' ai^ dau^ters* reoords sinoe it

is a fair assumption timt both parents oontrlbute sooething to the

offspring.

d« the ind«K must be a numerieal statement of the bull's

potential milk iNsd butterfat levels.

4. Tiw index mot be baeed on a sound genetie theory.

6. The index mast liawe a high predietlon value, the index

must indioate the future breeding value of a j^ung boll mid indicate

with some degree of certainty the preduotisn of its dsm^tsrs.

Sifford askss the folloelag sbateawnt in regard to the

<^lue of a sire's transmitting abHityt
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Tklu* of my smasuto of ft sire*a tv«nittaiHln£

li aihttiiftr or not ouoh ft aoftimra a«» vmH to

prodlot tiw produobioft of futuro dftug^tora »or« ftoeurfttely

than ftinply uaing tho aim* a aoorago progony porfonaanoo

roeord. Za othor ttorda, if tdtio amrift}>ility of tba dftughtera*

rooorda la leaa idiaa pr«dlot«Ml liy tha ttoorotlofti naamxro

tltoa It la ft}mi rooorda aro predioted trm tha a'm^go ̂

ttMi alr«*a s^rog*^ rooorda, it la of vftluo* Zf

it la not, thm aw^ ft aoftauro la of llttlo iraluo. Too»

audh ft ffioftauro ahould glto the alro ftppraxlmitoly l^e aama

ladeae softauro adiether ho la mted with ft group of hl^ pro*

duoiag dUtma or with ft group of lo«r yroduolng anlaala If tha

miBbor of ̂ mtsm luid ianghtera palra within the group la large

aiwftgh to ladiMto ilre*a trftaim^ttlng ihlUty,**



APPLIQAXZON Of 6RES}I1!0 IHBEZBS

S«rt»a ifty** "All th* praotloai %r«tder owi do it ta

atk hisuMlf tm> (luettlont about 9f9ry indox in xhloh bo It interoatodt

(1) to ohat oonditiont does ̂  indox apply, that It, hoo voro the

dau^tera BAnagodt And (2) tore daugbters and dant maaeed alikoT*

If a bull indox is bated on only a Horn daugb'<:or*>da]B pairs it

it not safe to plaoo oomplete ooofidtnoo in the indssc* If it is oory

high or rery low ono oould oxpeot tbs true brooding oalue of a bull

to bo noarer tho brood aoorago. fhit it tonnod 'rogressifm." tho

following rogx^8si<m poroontages haro boon oaloulated by tho Zowa
(26)Sxporimsnt Station. ' If tho index it bated on tix pairs, tho boot

ostinato of a bull's traaMiittlng -value lies about 48^ of the way

from the indox to the brood average. If based on ten pairs tho aaeuBt

of regression that is allowed towsrd tho brood a-verage ie 317S{ if on

15 pairs, ZSfit if on 85 pairs, ISfi} oto.

"Tho index is an estjiaato based on the available in*
fonaation and subject to error fron several soxirces. first,
it applies only to conditions under -whit^ the daughters nads
thsir rooords, and those oonditions might bo different for
any two bulls ehoM indexes mi^t be oomparod. Second, it
is important Jkhtt dao^tors and dams reeoi-ve ofually good
management. Third, indexes kto usually based wi a relatively
•nail number of datu^terodam pairs, leavlne opportunity for
wide variation from the true -value, bidexes -wiuh more pairs
deserve more oonfidmioe. fourth, very high indices are apt
to be higher than tdiey should be, and very low Indexes are
apt to be ioo low. fifth, the dams nay have been selected
for bl^ records, so thattheir records may be higher than
their Inreeding -valws."**'®'

Lush says, "The equal parent indws, based on all reoorda of

«f «*oh dmughtor, fairly ooapared with all reoorda of hor dam, la

•rvaluablo msasuro fw -tho herd omatur for ownora of olesoly rola-bod

54
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«ttiaala« It i«Hm« fry littU to ttoa* ttfio knov aothtog of tbo food*

lag and hord nanagoMHRt of tho kullU dan^toro ond thoir dona.*^^^^
Kloo «qpi»alooa that an Indox dooa not attaait to jprodlfl

itfukt tho Indivldtial offspring of an indexed hull will produeo* Bo

indiai ii haaod on averagoa of eight to ton roeorda and la uaofUl only

in prodioting idot a grcniqp of daughters will do.



OERK FLASH STSDIES

Burimg past two yaara tba Qilted Statas Sepazimmit of

Aerioulturo has atarted a program of nakins a aearoh for tho teat

inhorlimaoo of planta and aainaia* dao of imrpoaoa of tho

form plaia atudioa io to judgo tho worth of a alro la a hord and to

dolMirmiiio wiiothor a dairyman It gradually inoreaains tho leroduotioa

of his hard or if 1» is going baohiard« In otbor verds, it is a hord

analysis of tho hroeding program of that hord* Tho bases on shinh ths

iR»rth of a sirs was judged more (1) SE^oroment or looorlng of pro«

duotioa of tho daof^tors otor ̂  daias, (2) tho proportion of daugb*

tors ofvMil to or bottor than thoir dams« nod (3) tho rolation of tii*

produotioa of 'tiio daaui to tho hord atorago* Kioso throo bases aro

dotMrmlaod or judgod by a systsas of plus and minus sooring. To arrirs

at tho inhoritanoo that a sorioa of siros has left in a hord« oen»

8idorati<m is giton to tho ratings of tho siro for oaeh ohauraeter*

Method of Soaring Siros for Inhoritanoo for fat PereontatBO«"'

LoiPSl of Hillc Produotion and Leral of Ibt Production*

Beroontago inoroaoo or doozwioe of the dau^tors oomparod irith tho damo.

1* One plus point for oash Q.S poroont inoroaso oror tho dam*

d* One ninua point fbr oaeh 0.t poroont dooreaoo bolov tho

dama.

Beroontago of daughtera bottor than tho dama.

1« One pluB point for eaoh 1 poroont or fractim thereof above

SO poroont*

2* Olio minuo poiat for os<di one poroont or fmttien thereof

bolow 60 poroont*

6d



Pdfocntae* ligr likioh tl)« of tho daos it aWrt or 1>9Xoir

hord aiporago (oerreotioa of lovol of produet^.)

i« 0«o fitui point for oftdh 0,6 poretat Iqr nthlvh tiio avormgiO

of tAw iisi ii alN»oo tho hord avwrago, or tro pointo for oaoh one per*

iMftt •:beve the Imri aterego.

2« One Bdnuf point for oaoit 0*6 poroent idiieh the arsra^

of the dan ie heXosr the herd arera^.

^ting of iiree en haoio of total number of pointa eoored under the

above three luNuftinga.

gat Perototaffli

/70 peinte or mere

to / df polAte

0 to / M pointe

u 1 c^oellent)

f, t (Seed)

». g (gair)

mik and Buttorfat

/100 points wr mer

d« XI (^determined) » 1 te • id pointe

6. g (Peer)

e

/ §0 to / *9 pointe

0 to / 10 pointe

# 1 to « H pointe

16 pointe or more*16 pointe or more

6. X. g. dll elree eith loee than, five dau#iter dan palri

VMre narked H* P,, or not {u>oven.

fable VZXX givee the reeulte of a gem plasm study of tee suo*

oessies bulls used la a dairy herd, ens of ehieh elasalfiod exeellent,

ehlls the bull folloeing the good bull olassified as poor* It should

bs understood that this elasslfioation rolbrs only to this herd and

mil not a:roly to another herd of a dlfferwit produotlen*
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Wtm of Siro
lorth Star Bsna
fiomestoad 379356

1)

Sir Oelantha (Mb
Tewaa 866098

6)

»• Mo. of too4od pairs 7
* 9

%
B'fat

'lbs.

Milk

IbaT
B'fat

%
B'fat

lbs.
laik

ibs.
B'fat

1}« Avorofco of douKhtoro S.40 21186 721 8.69 15631 864

Am AWPaee of their dano 3.38 16417 616 8*86 18686 m
4 Z&oreaae (h - o}
* or deoroaoe (o - h) +.04 +6748 (806 + .23 -2904 -62

ii## 100 (peroentagd)
+1.2 +-S7.3 +39.7 +6.4 -15.7 -9.9

^B^tors equal to
or bettor than dams 3 7 7 7 2 4
£8* — * 100 (peroont«co)

42.9 100,0 100.0 77.8 22.2 44.4

h» Oumlativo herd average 3.39 14989 604 3.44 17887 596

i. ̂  X 100 (peroontago)
99.7 102.9 102.4 97.7 106.6 105*8

-iJ. Boero of bull for o -(■$ +188 +199 +82 -79 -50

k* Score of bull for g -8 +60 + 60 +28 -28 - 6

1* Score of bull for i -1 +-6 +6 -5 +18 +10

m. Total of k| and 1 -3 +844 t254 + 56 -94 -46

n, Classifioation of bull V B E 6 P P

Hotes on feeding and
Hanagsasttt

9 oom
1 oosr i

A. £

8 Bilki
I iBllkin
I. 8. 0

Jigs
gs
.

3 ai"Lkings

• total dalu^ters sixvft
' "that oalTod in tliio herd U 10

4. Total dau^ters tooted 10 10

r# ^ X 100 (peroentago)
90.9 100.(

»• Qualifying Btatonento 1 short rooord
not inoluded

Av», fttr All 4r«. 8,49 19944 978 B«8| X4888 88r



IMiiimds Of msBHtiii m ise xHfLtowoB or smiioiKERf

9siUlSJtrii})l« work hiti been done in otisini^iRg to study ths in*

lisritsaot of bottwrlist proontsgs m will m silk produotion* As hst

keSR p^tsd oat yreolously in this ppr tattorfst peroentsgs ss well

OS milk produetien sod total fat ar« probably influenced several

factors.

Osaparisea of Butterfat Perosntage of the Pam with Iduit of

the Pauf^ter. Bartlatt sade a stuc^ of Bolstein ooos urith records

of 600 pounds of fat or sore to soo idtat sffsot pvomt tost of tbo

das had m ths buttorfat proentage of the dau#ters» Hu HavnA that,

althou^ ths tendenojr is for all fat proentagos p eenter toward ths

breed atorago, daughters of high testing dams tend to inherit the daa*i

test and that daughters of lev testing eovS tend to iidierit their dam* s

tost. Ths following formula will prediot the relation of batterfat

preent of the mother an! tlui

pauihber<B butterfat peroentage • 2.118 / 0,4049 das's butter*
fat proentage,

A signifiSaat oorrelation eoefficient between das and dau|[^tsf

was foiiai ts bt 0,4189, "Wwa natod to 4 proont eows ths propny

of 118 sires varied widely in their buttwfat Psts; however, with «ii

ineroase in tt» average test of the dau^Pre of any partioular sire

the test of his daughtors out of certain d«as inoreased p a aarloMl

<UH(roe with the inorease of ihe fat tost of sudt dasw.*^

ftm fat tost of ths sires im did not appar to have any signif*

ioant oorrelation vith the fat test of the sires davg^rs,

Ospland swttoludod frsa a staay of Jerssy rsewds that bstb

the sire and the dsn oontrlbuP ts tho inheritanoo of tPir daughtors*



60

ytmnlMiet. mrk indlMttd %htt6 th* pr»du<Hsidii

<mNUi wf th« Aftu^tttrs of mu^ tiro and tfaoir dam SMnaad to aboir that

tho diHlglitOfff yoy««nta9a of tattorfOt foUom that of tho daaio fairly

oloMly . ougsoata that thla aay 13« duo to ifco folXoving roasonai

(1) Thero may bo loaa Tarlabillty in tha paroent of fot than in »ilk

yiold* (2) Xnharttanoa of poroant of fat wiqr to battor ftaad than it

iaboritanoa of nilk yield.

Iranstsiasion of Bubterfat PereantagQ by Holatain-yrieetaa Siraa»

(8)^ ' ooneluded that oortain bXood-llnoe oarry faotora for hi^

buttarfat pereantaga to a groatar dagraa than others^ and alae that

aono blood-linea oarry faotora for lev battarfttt peraentaga to a

wurked dagraa. Ito twcthsr atatea t^iat it aouXd ba poseibla to bring a

lev tooting hard up to or all^tly abora tha ataraga of the bread by

tho ttoo of airea frost high tooting blood llrieB, Hdverer, tho only

poooibllity of maintaining a herd that mould omitinually ba abora

tha braad arera^ mould ba ta almaym uaa sires mhase petantialltles

are for high buttorfat peroantaga. Bakmr aB^phasltas that both Urn iMM

and Blra oontributo to tha offspring.

Burrington and Tbtito found that t}» butterfht perconlm^^

tondad to ranaln eonstant in Sflma fsstilies regardless of tho bulls

uiod. In studying tho <^«nantitting ability of the offspring of tmo

dittiaot foundation aomo at tha Oonnaotiout Station it mas found that

omen though the aama stra mao used in bath fanilias the amaraga teato

of tha tmo lamiliai are as far apart today as mhan tiho too foundatien

ooma mara bought, fha paroant test of ena fbundatien aav mao 8.46

and for Idia other 8.26 pareaat. Only one animal in tdia high teat

ftaiSy tasted less thauj 8*25 peroent and only two in tha lav taot

fMgUy twobid ofar 8*46 peraant* fha high taot fin&ily raaohad no
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ax

fai^ at 3*98^ and th« Xov t»»i; i^sdly at Xtw at 3*6?^ for indlTiduAXt.

niipxrt 6 glTot idle poroent fat in toth fasiillet for daughtert

of totoraX IniXXt. Xt vXXX tw noticed i^at tho XInoa do not orost at

mxy tint* fht fatt that Xinet toiidtd i» to paraXloX a good part

of the tint indloatet that the huIXa did affeot the teetj^ Imt that it

llffeetod the teet a1»ont the mm degree in tetli ItadXiee* fhit ehart

doet not thfltr imib of a tendmey for fat pereentage to go toward the

hreod average.
/ ag\

gffhot of EnTiromuent on Butterfat Teate. %li0 luui

pointed out that tenneasee Joraeyv have a anah higher hutterfat teet

than Jerei^ of other etatea* He haa aXao dtenn eviidenoe that Sndi<*

oatea a large Torlation in butterfat peroentagee of Hegieter of Merit

reeorde vithin different eeotlone of iOm etat«. Table XX givee MM

relation of the riidmoee of aiXh of Segietor of M«rit oooe in eoveraX

Qountiee of tennesaee in ehicdi oattXo have been teeted. Only eoxmtlee

vrith at least 20 teeted oooe are reoorded.

table IX. RELATIOK Of BOTTEEPAT PERGEHTASE Of JlRSEt CATTIE TO
LOOATH^ St COWTIES IH TMMBSSES.

Ootmty No. (kms Averago Ji fat

WilliansoB 123 8*99
dibson 24 5.78
Maury 188 5*69
Sutherford 190 6.68
MarebaXl 128 5.63
Bavideon 321 6*56
Wlleon 100 6.40
Sumer 43 5*48
diXeo 28 5*46
BtoiXton 27 6.38
Bedford 38 5*35
Shelby 145 5.80
Louden 22 5.26
Hankins 40 5*21
rrt()ag 150 6.17
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£1 /hcfm ft dlfifftinno* 9t «S o£ ft psroeBt ffttt betimm Beglst»r

ftf itaPit Baoords la HTLlllMUMm and Bbook Ctomtiefl* fuaatioBi that

ftrlMft iftt !• thi« difXftTftnea dua ta Inaadlnc and Inharitanaa or it

it duo to anairoiusant? %lia baa «uiasairiied idiat thla difDaraaoa

i» dut to iiiaaiiMKta aiaaa tha aaatiaaa of tha atata that «aia riahaat
*

in jhoiiiiata alao had tha highaat hi^yfkt taata and tha poor 0ioa«

pbata aaatlona lutd tha lonaat Imttorfat taata* If it ia dua to in*

horltanoOf it nould indieata that bottari^t paroentega aan ha in*

fluanoad hy haradity oonaidarably. t£ tha diffaranoa ia dtia to 9R*

yironnent it viXi aaloa haradity atwliaa »ora diffloult than in tha

yaat and wili s»ka ouoh raoords^ if uaad in inhantftnea itiaai«i«

ineoB^arahla taOaiHi mm adjuitBiot «ftn ha pada for thaaa aariatioaa.
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F. G» s ,m/16 y.

la thii foTBolA, ?• d* K* •foal* 4$^ fat o«rr«ot«d ]f

equals ollk yield, {uid f eqiaala fat yield.

BelM«te else found a ei^ifloant relation betmeen

preduotlea and pereent fat varying ttm *0.869 to *0.487 ̂ len oal*

oulated. aooording to age on Jereays, and fron * .861 to *0.887 m

duemseye. the oorrelation for Bolstoins eas found to be nuoh less,

having a oorrelatlmx ooeffleient of only *0.088 to *0.16, £a Ayr*

idilres no eignifloant oorrelation vas found.

ftraves found the ooefflolont of oorrelation varied vldoly

and found that no sire sboasid oemqilete prepotonoy for raising and

lowering both sdlic yield and peroontago of butterfat for all hio

daughter*k ¥he breeding of indlvidieil eires indleatee that a sire

nay be parepotent in inoreasing the nilk: yield and deoreaslng the

peroentage of the daughters as ees^ared with the dairiS or be nay be

prepsbent in Iswering the yield of nilk and Inoreasing the peroent

of butterfat or he way either raise or lower beth the wilk yield and

fat peroen-tage.

Graves oonoluded that iBllk yield and fat peroentage were in*

herited ix^ependently in Bolstelns. found a negative correlatisn

la aoias eases and a positive oorrelation in other iastanees.

Oopsland oonoluded that total butterfat production oan be

inereasod by selootion for high test as well as oolootIon for hi^

nilk yield. A stui^ ef Register of Vorit re«>rds of all aainals

with ever 700 pounds of fat reveals the average test to be 6*66 per*

oent i^ile the breed average for Register of Merit Jerseys is 5.86

peroent.



m

QkrAws may idm sire* th&t md« tk* eroni**

«tit loomom in silk yi»ld *Xso lAormfwi the mmrais* per<Hmt«e» «#

fiA wry mt«ri«lly, wtorma wily « tvw sirea that inoraaaad tha

milk ySmld of dai^^tero dooroaimd tho pwoentago of huttorfat*



1« flm o£ isim lBh«ritanoe of milk ond buttori^t prodiiotion of

dairy oomi is a relatlToiy uoir aubjeoiij and one ia ndiloh i^ore

has hwMa. tory littls aoourato and oonoltiaivo data aasmdilod*

2. fhero are too nethods of etudySng inherltanoe of milk prodiiotiohi

(I) ts eshahliidi a hro<^ing h<n>d sader csmiuvUsd oanditions m

that fBiTimaMmtal faotora oisi hs separated froaa those of Inherit

tmoe^ and (2) taa analyBis of statiitioal and genetleal data*

3* All reoords of production and oonditions should be standardised

as maicdi as possible in «e^r to naks rooords ocns^iarftble, Oaro «ad

BSuoaipMBant, Shioh is the largs«t on-Tireoaontal faet«sr oausini:

variations la produstisn, oiwMt at ths prsswat tlm bo satisfao-

torily ad^uatod to an ofual baslo for all anisials in a eoiaparism*

i* Hoarly all statistioal studies of inheritanoo of nilk and fat

seorotlon have been bated upon Advanoed fieglstry records* Booever^

Advanoed Begistary reoords nay often be misleading beeause

not reproMmt a true orose seotien of the predtietien of a gronf «f

animals da* to solsotioa of only tho best anlmalB in s»no oasos*

B* %po IS a very peer indieator of the transmitting ability of ths

produotioii of a dam or siro. 1^srp*« hosewr, is apparently trans*

mitted by the parents amre miformly than is milk produetion*

6. Uost auth(MritisB agrse that eaoh parent sontributas mm hiiheri<*

tanoo for milk and fat preduetisn to tho offspring, the asotsxt

that sash parent oontributes to ths offspring ssnnst bs dsfinitsly

itKNIo nsny tbssries and assw^tiflns have boon prspsssd*

ds



?• 3% it tht eonotntut of opiiiion that tiw iahorltanoo of

Bilk onA flat Morotlon it offooted not oao gtBO koi ky tooond ^

fMMNi or fkotort*

!• aajority of oui^orltlot koXievo timlb milk yiolA obA koklor*

fiik poroomtttffo tto iBhoritod Indopindo&tlsr of otoh othor own

Idiouch tbor* it o portlil noi^tiTo oorrolotiom kotwiott milk aad

kuttorfat poroeatai^.

9. Bixbliorfat poroonta|£o it |ffokakly tukjools to lota 'varlatiom than

it milk parodootlom* thSM It trot tw ketk onTirontMortal tad

iioroAltarjr Ikotort*

lOt Xt it dofimitoly ktotoi thak tko inrodmotion roocnrd of a dam dooo

t«k mooottarily iiulioato kof tanwtmittiim akility at to fndtiittioa*

la othor mnrdt tho dio^a tooord it omly aa Imdiottiom of htr

phenotypo tor milk produotioa and not aoooatarily bor ioaootypo*

11« A kull iadoac it a moatucring atiok for dotomiAing tho krooding

valuo of a tiro, kut it auot ko rimtmhorod that am iadom it only

an ottimato and it toil^ttt to error from maty tBuraot.

iM* fkt yrodttotian of idie tamo aaJbaal any tary teBiidorakly fPom oat

year to Hm aaact* tho mevo roeorda of prodmatiim oao oat aaoiira

OB at animal or a group of animala tho amro aoouratoly oao ooa

determine the treading value of tho animal, providod thoy are

TSroiforhy analysed*

18. At the preoiBt time little it aetuatXy taunoi akeob boo milk aiail

kattarfat preduetion are ixdierited* Altaou^ many theeriet hato

keen preoMted meet ef them laak tuffiolent evideaee and yreef

to maki Ikom valid, it it true, howwfor, tlxat gioat progrett hat

keen mtde hf tmae kreedert Uhile many ethers have keen going

kaekmard.
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fh«r» «]^rt to 1M » ^ pfUvtittim of m»y Hft^

to iBoto toMMPt tho %oood otOfogo rogftra|o«i tf iti Jnborilmott
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BASf XX

OaXStWAL grgSSTBAglDK

Xn for o broedor to who oontinuouo progrooo in

dairy oattlo for produotion ho Buat kaoir ooMthlBK of tho iip-lnol^os

of horodlty and soaotioo* ta tho past fifty yoara groat advaoMMWit

hall Inmoi Mdo la tho fiold of nutrltloa «bA in oaro and nwagooent of

dairy oattlo* l^iXo proper foodiag and nanagomoat aro oory noooaoary

for oattlo to produoo Xargo tuantitieo of nillc, nothing in tho oorXd

ooa aatai a ooar produoo silk unleaa oho has inhoritod oono oharaetor-

iotios for produoing BdXk« idiothor it ho in large mr aoall 4|tMiatitioo,

Xt has boon pointed out hof«ro hoad ̂ t thmro has boon oonaidorablO

oork done In an attompt to stafiy tho Inhorltimoo of niiv nnd fat pro*

duotlM in dairy oattlo*

fho purpose of this intoatigatim ia to further in-voatiga^ tho

problooi of inhoritanoo of nilk and Inittorfat prodxiotien in dairy oattlo

and to ai^ly tho prinoiploo of ganetioa to tho praotioal brooding of

dairy oattlo. One eannet hopo to oontlnsally Inoroaae tho produotion

of a hord unloaa ho undarstanda aninal brooding. It ia not diffioult

to a hard of dairy oattlo oapeblo of a-roraging d06 potada of

a yaar, bwwior, to mko an is^ovwamt on a hard that aaoragoa 4«)»B00

pmada of fat yearly, is, Indsod, a diffioult problom.

Plan of InToetieatiim. Tho plan of thia invostlgatian Is ♦m
nake a statistical analysis of a largo number of milk and bi^torlbt

roeords in an attmapt to further dotomlno tiMi asdo of Inhoritanoo of
milk and buttorfat and faoir it is tranttaitted from tho pimts to tho
off8]^ing. To stafty inhoritanoo, it Is nsoossary to olialnatOff as tw

n
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«th«r irbhwr than th« oi^e that is heing dsalt with*

If ̂  saTirmiaeatia faotars oaattot bo olisiiaated thoy ahordd at loast

Iw as idontioal as possiltlo In all oomparlsonst ISiis inTost igation

is dlTidod up into tJM following parts i

1* A study of a BusiWr of roeords for tlis purposo of dstofi^*

S/a^ a aoro aoourato oonirerslon faotor for adjusting rosardto to a wMram

o^ulvalent basis.

$• A oos^paratlTS analysis of thoUt* Bopo^ fotenaodiato^ and

dlffsrd IndexoSj, tholr applloatlon and waluo In douomlnlng tho trana«*

oittlng ability of tho bull or dan to their offspring.

». A study of tho rolatienidbip of nilk yiold, total fat pro*

daotioaj^ wad buttorfat poroontags to ea^ othor. If any.

♦, BisouSsicsi of results of this imrestisation and how idioy

jRlgbt bo appliod to tho dairy broodor*

It is also tho aim of this investigation to givo soaO added

tnfonoatiwk to tho following ijuestions: (l) Aro proswit oonvorsiw

factors for adjusting lailk and fat rooords to a nature ofuivalont

baslif too hi^t (2) Qm a bull Index be used as a aothod Itw do**

tormlning tho loeodSng valtio of a herd siret (8) Omi a gonotioally

Sound index be given for determining tho produotion of offspring

baood on the reoerdo of the ancestryf (4) Is there any indication of

desdUutoOO in nilk and buttorfat produotion in dairy oattloT (6) Aro

milk and butterfat poroontages inherited Indopoadontly of one aiiotho?

or aro thoy related to eaoh othert («) Osa ofcatistioal data« based on

produotion rooords^ bo usod in mOdng Inheritanoo itndifte of nilk

and butteri^t produotiont



STATISTICAL DATA PSBD IH m HTVBSTISATIOH

Ikk ̂  SM(t, six Inheritaaos stxidies Ixuted «n

|rfefttl9iii»X data hawrt 'b»«i et&de talailationa of Adfaaood Registary

or Sogieitor of Kerlt reoordt. Th® malft reason that Mvanoed Registry

rseerds ha^ been used is bseauss of the faot t^tat ̂ y sere easily

aooesaible to wist esWry one and beoauss tbey jnore nearly represented

tbe inheritable oapaoity of a dairy animal than did any other type

of produotlcm reoords available In the years past* It has besn pointed

out in the rerles of literature, hoeeesr, that thoee reeorde are ob-

jeetlonable for several reastsis shm used as data for inheritance studies,

ths blg^st objeotiwa to tho use of Advanoed Registry reoords Is that

thsy represent only a seleoted group of snimals and thus do not Indi

cate a true oross seotion of the average produotlon of all the offspring

from a dajn or sire* Tl^e owner usually does not put en aniaial on test

unless he thinlcs she has the ability to nake a hi^ reeord and he nay

even taloe sn sniBal off test If he eees that she Is not going to

a good record* the average of all the tested daughters of a sire wiy

be 600 pounds of fat bucb if all his registered daughters imro tested^

the aimge Ki^ be enly 400 pemds. xt is laBpossibie te detenslne

nosh about the transmitting ability of this btidl if only the dau^ters

with Advanoed Registry reeerds are considered*

Xn an attesipt te rene^ the ol^eoticms stated above nost of tlwi

reoords used In this Investigation vrlli oonsist of Herd Test reoords*

M using herd test reoords there is little ehanee for seleotion of

on^ good IndivlduBls freo iidxloh to toahi high reoords. Ja the herd test

it is nesessaxy that every registered snianl in a herd be tested re-

l^rdleee of hoe good a predueer Ote is* |he urltsr realisee that even

T4
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in th9 hmrd, it la not possible to get ell d&ugbtere toatod^ iKdi

a larger peromt vill be tested than la the oase of MmtmA fieglslHPf

testing* As to oare and laanagoment, it is questionable as to whether

Adtaneed Beglstry or herd test reoords are the ao«t desirable for

studying inherltanoe. Another adanntage of herd test reoords is that

eaeh snisal vlll ha-re a larger nuabar of rooords^ in noet eaoos, thus

getting s nere definite ploture m to a aow* s aotual produoixis ability*

Da this inmstlgatioa* all tAbalatlsns are based upon Bolsteis«

yriesiaa Ad-sanoed Segiatry or Herd Test records* All rooorde used la

osi^aring the aoouraoy of bull indexes ar/' Lnse used in dstenolnlng

the relation of the dsui^tors* reoords to thsae of the psrents are

based upon herd tost reoords^ Swos of the reoords used in studying

the iaiierltanoe of butterfat peroentago are Advanoed Registry reo

ords beoause In sssMi Instanees there was not ouffiolent Inforaatlsn

a-mllablo from the hmt test records*



 

ttAHDAHDIZATIOir OP mK REOOHDS

A greftb laany faotors or fomtulM }ttve lioon propoMd for tibio

purpom of adjuatlog all production reoords for »ilJc and bufetorfat to

ft mturo aquivftlent bftSlB. In most Instanoos these fsotora h«vo \mm

the result of a tobulfttion of a IftrgO ni»bor of produotiwi rooordo

which e»ro olftssified aocordlng to ftgi eoly. Ja samy inotaneoo and

perhaps la most oases tl» reoords taboiated for the tm^'ysar-iold

group i»re fro® entirely different oomi than those in the three or

four-yaar-old group, Ih other words, sinoe the eows la the fiw<«y«ar»

old group may be an entirely different group than those la the tvv^o-

year-old grovq^, tm do not iaw whetlier the oows that made the fitO'*

year«K}ld reoords would have made the same reoords as insOryear-oldiji

as did the group fro® which the average producticai fwr teo^year«^ld8

mo determined. For this reason the fdctcsr tor adjusting reo<ardB

®i^ bo eitlMT too bi^ or too lor^ Forthenoore, the aunbsr of

milkings per day was usually not oonsiderod as a faoter that

eause variations. It is thought, hafnirver« tlxat when several thouomd

reoords are tabulated the objections wantioned "would be mere or letS

neutralisedt

It has been tdse opinion of many people that oonversim factors

tw standardising reoords to maturity are too high, Beeause of this

faot^ it «BB thought advisable to tabs animals that had at least four

yearly reeords of production wid by this method draar up a new set of

factors in whidb ̂  amrage of ttis records of ihe five«year»old

class TOuld be. In most oases, made by the Mae animals as those In

the "two-year-eld class. In this tabulati®! all records 'sejie mads sia slass

6 wrtHctng and are taken from Voltcoe 4 of the Bolsteia Berd test
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n

iook* ISit pttrp«MW vt thii tabulation !• t«i«folAt (l) to Afttn^Be*

ifcothdr aioat proaent fftotoro for atanderdlsing rooorda aro too high

and (2) to deternSzw ubethar abandsrdiiatioa faetora ean bo applied

to arvoragea of aovoral aalnala only, or if it la at all praotloal to

1100 thou iAmi doallag wi-tA Indiridtoil animal a alao.

Re suit a of Study for Doterrtxnin^ a Oonwrsion Faotor for

Staodardlain^ Milk Reoprda, A tabulation vaa nado of 119 difforont

ctowa in akieh 3X^5 had at least four reeorda of preduetion and the

Other eight hud thrao reotwdo of produetlan making a total of 470

reoorda la ̂  mholo tabulation* It should bo stated hero that It

nae not posalble to got the reeorda for every ooor for the aaao yoara

Is all oaooo* All reeorda uaad aero at ̂ at 940 days in IWBgth#

fiinoo iAa average nuabar of days of Hhtt ree<»rd0 for the various yoara

of ago varied a few days, an adjuslansat ma mada to maka ttw nuobor of

days equal la all oases*

Table XI gives the xelattaRship of age to yield af nllk, total

b(iiktar:^t, and pnreant betterfht. KUk yield raaohad its peak at

seven ysars of age and then b^;an to gradmlly dooline idiile total.

ItoltarfKit roiMhod liai paak at slat yaara, and bnttorfat poraanta^a

reaohed Ita peak at five years of ago* It vill ba notload that, in

gorwral, the Auitor for »ilk yield «id butterfat yield ia very nearly

the aazna but being slightly Imer for fkt in every oeae up to aeven

years of age. This table Indloates that iihe paroantage of bttttaribt la

not affooted by age to any aignlfioent mtent. Figure 6 illuatratoa

graphical?^ the oompariaon of the faot-ors for oorreoting milk yield,

buttarfbt peroentage, and total buttwrf&t* Figtxro 7 oomparea the

aonrereloa foetora as given by iho Atoariaan JFeraey Oattla dlub, £iee.
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thB Dairy Bard BiproTawmt Aesooiatian, th« eonrarsiim fSa«t«r

WKTlOBa out liy wrltor. It will lia notloed that lai fsaetort aro

-vary closa -togothor. fho owi-varslen faotor workod out Iqr thi liaKrlinHi

Oattle eiuib and % Rioe w iMMWd on Mvanood Bogiotry wild

SoglBtar ot Berit rooordo, fho arriter*tt eoavoraion factor 1» liaaod oa

Bolotolfi fiord foot rooordo.

Of tho US oowo with rooordo whioh woro nasnorlsod ia fahlo XZ

ISioro woi^ S8 oowt that aodo four ootuM^otztlTo rooordo irm too to flto

yoara Inolual-vo. fhe oon-vorslon faotcor haaod on thooo Sft oaoro woo

temA to to praotloally Idontloal to tho faotor toood or tho rooordo

of oU 113 QOMi. fihllo thooo reaulto aro taood on only a onall nwotior

of rooordo^ thoy agreo wory woll with oontoroioa faetoro ai worloid out

ty nai^jr othor authorItlos, todleatlng that the moot moo aooept«4

faotoro aro not too hl^ for oonwertiAg rooordo to a moturo taolo i^or

thoy are aj^llod to the a-vorago of oororal rooordo,

AjBylioatloa of Cepworolaa Itotaro to Individual Oowo. SfM

though ooeweroicm faotoro nmy pro-vo to to failrXy aoourato ahen dealing

with a-voragoo of rooordo of oe-voral aniiaalOj, It dooo not noooosarlly

tndioato that thoy aro juot aa aocairato when appllod to rooordo of

tndlTldiml anlnalfl. for thlo reason^ oesoo -tatulatlono io»ro nado for

tho purpooo of do-bormlnlng ohothor oonworoien faetoro aro anilloatlo

-ahon appllod to Individual rooordo. fho rooordo «of 33 oowo hod

four conoooutlvo rooer^ mode totwooa tho agoo of two and five tooltAiti

-nero uood*

Rio four rooordo of oaoh animal wore ranleod aoewding to their
4.,

produotloo. tiam length of laetatlon period wao aloe ooaoldered In

ranking the rooordo aooording to production. If one ooir sRdo h«r toot
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fABLB III. VAHIAIIONS IBOM THE KOEMAL REUTIOIJSHIP Bm®3H
FaoHtreTDB m

of Peroontago in Sooh Ago Clitaslfloatixm
:

Besord t 2 Tr.
T

t 3 Tr.

«

•

t 4 Tr.
•

i B Tr.
*

t Total
a i *

I 1 S*t » 10*4 s 31*3 t 68.3 t 100

t t 7.3
e

t 83.4
•

t 44.3
•

f 81*0
I

1 100
1 1 : 1

3 1 88.7 1 48.1 t 13.8 t 81.0 1 100
2 t «

s t }

4 1 33.8 t 81.1 } 10.4 t 6.2 1 100 ;
t 1 I i t

Total t 100.0 100.0 s 100.0 f 100.0 i

Tho of rooordfl of 33 ooirs vitb fovor rooords eaeli
trim 2 to 6 years inclusive, aeoordjUag to the year that they
made their hest, 2&d* test, 3rd* Iwet, and 4ith« lieat reeord.
dll figures are In percents.

figure 3 illuatratea ia graphic f«r» eententi of ftthle

III* 8a^ group of lines represents a horlstmtal oolunn of the table*

The first greep oa tiie left of the figure represents the peroentage

of the test reoords that were r-ade at (mk ef the respeortive ages

UstM4* The seeeed grevqp of lines en ths graph represoets Idie second

bigbeat reoords nade for each ef the respective ages, etc. for all

ages, dn analysis of Table XZX and the graph isouXd indioate that

standardisation fSotors are not very aoourate when applied te in«

dividual animls. for eanu&plet There is only about a SH^ ehanee ttiat

the best reeord of a oosr will be sede at five years ef ags. lisMsivtr^

Table IX ihimt that oonversion facts used on the averages of repords

of several animal* ar* piestisal end fairly aoourats*
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lui to ta«nr nilk mi we trannlttod^ Imt thoy we oil otmod

ot tho aoao onAj, ttet of izidlootlng 'tSio potontial IotoI of produotimi

of tho tiro* Tho lft« Eopo Xndox is Wm4 on pajrbl&l doelanneo |a

tfcicb hlfih Bilk yioia i« partially ftomiaont to lov mills ylold oai Mlk

Imttorl^t poroontogo to rooossivo to loir buttorfot poreontago* fho

fotonwdiato Ihdox li iMtood en no dominonoo in nihioh both pcuronte eon*

tribute o^ually to tho progeny. The Slfford Index io boeed on tlwe

theory that tho daa' e record has no influonoo <m tho daughter■' pro*

ductlon and tborofore the average ]^oduetion of the deeghtere ropro*

sents the b\]ll Index regardless of ehat dams th^ wy bo out of. fiHk

lit* fiopo and ^tormodiato Indexes give a figuro nhiidi ropreoents tho

potential level of tho bull, and tho oaloulated paroduetlon of tho

daughtors vdll bo sonoebere in between Ihe two parents. She Olfford

Xadex is baMd on tho principle tliat tho aoerago produotioo of tho fSrit

ten tested daughters roprooonto the builds potential level of pre**

duotlon and also ^o future daughter expsotation. In other vrordo, iht
bull's potential level of production and his daughters' produotion are

repreiMmtod by the saimo index figure*

^ Vith thooe faots in mind, it vas thought advisable to a

oomparison of tho throe indexes mentioned above to dotermino vhlofa

index eould have tho least error in predicting tho i^reduotimi of the

future daughters or in indioating Ihe potential level of i»roduobtMi

of tho stro*

Xn waking tdiio oampairison 16 sires, vhich had SK) or moro dWw*

daughter osnparisono, ware oolooted at random from tho ^letein Herd

Toot rooords* !&vs rooords uood wsre furnished by tho ]iQlstein<^lo8ian

Association of daerioa. IRie reoords eero all adjusted to a mature

'M* basis and in oaao tho animal bad mere than ana roeord tlm avwraga
of all roowda «as taken. 'Bnem reoords eoro adjusted to matmre



 

 

«T

'bftSl* ty. -ttie Holst»ta-^id«iiui'A86«ioi£%io& «f isignd*. using tbK 9m-

ter&ien i'soters glwn in 7able XIXI. Only tlw laiUk i^owrdu wmn mm/*

fAM^ xiii. mmssms WAmB& mi mmmm »iuc hboobds t& warn
"B" BASIS DBVEL0PB3) IBOK APPSimMSPLt 10,000 JOE©

.. L&OTAflOH RECOHDS. ♦

Amm 4 d
""" ' ' 1'

0 f Affl> A B 0

1 1U04 l*89t 4 lA oaf 1.09 1.81

i lA 1*00 1.90 X«90: 6 0.96 1.09 1.89

f 0,96 1*19
•

l«44i 9 *> 9 BO* 0.96 1.00 1.99

8 l/Z 0,92 1,10 l.isi 10 0,69 1,03 1.99
I and

4 0,99
„

1*34} 11 vmt 0,97

ot
o
•

1.61

A $ 4 t|»»« a Any i&UkIng, i « 3 tins nilletag, a«& 0 f B tira» nUldiaig*

irerted to laaturo oqEuiTalent hy use of tBo oon-nsrsioii fuotor. tbn

mature "B* Imsio for total fat was dortjormined toy taJiing Idio avoragi

poroontago of tuttorfat for all reoorda of oaoh aajaaal ti»a« th# afoy-

aga laaturo "B" Imw o^uitalant for milk yield, Siaoo tho length «f

laotatiea uaa not taken oonsideratien the reowrda were adduated

hy idle writer to a BOB day hasis hy using the faotor gi-een ixx fable

I of this paper*

In Bmklni; tl^ oengariaon of the Mt« BefO, Ibtermediatei aRMi

eifford Indesee, -^le a-verase of the first ten daugliteira listed and

their reepeotivd dasts (if the dams were used in the ooaaparison) im»

determined. They may not nooessarily be idle first tesa tested

ters* Urom the dbore information the indem of the sire was

euXated, by the method used in eaoh of ishe three indexes, based e»

• Bolstein«friesiaa Herd Impro-meBaeait Be&istry tear Book. p« 680 Tol# 6«



VbB first im. llstseA 4Uiiught«r8. With bull indox dstermlMd m

lh«i basis «f ths first tsa listsd daughters^ tim aivrags produotioii

9i ths Msoml tm llstsd dau#i^rs eouH bs dstsnsSnsA* fim salsu*

latsd i^reduetlsa of ths ssosiid tan dau#tsrs is tbsa oonpKrsd

i&m itstual prsduotSsn of thom mum 4aui^Ktsr« msA iim isinMnt error

ietsraiasd for sabh of ths thrss indMEse*

fabls ZIT sivss ths dsi;raa of error of Msh incU» fw 18 dlf*

fsrent sires. This table doss net indloats ths dsgrse of error of

ths astoal litdnc of ths bull but giess ths pmresnt error of tbs daugls»

tor eacpoetatloRi shish ssa bs (mloulatod elisn ths bull indsoe is kssom.

9Shs assrags perosnt srrcur fSr saoh of ths indmsts isas eunristngljr

sloes* ^ perssnt smsr fmt ths Wowsti Mmim ma 7*0i, for ths

3biten»sdiat0 7*^. and for tito Oifford Xndss 7.3^. Da. all thrss

indexes ths oaloulatod ̂ oFoAiuiiim eas too hiih abotzt 60^ of ths tins

and tss loir about 80^ of ths ttais. In. ths Mount Boys Xndsx ths ysr*

muM metmt for saoh sirs varied ftm. as loir as to as snash as

14*^ either plus or minus. The variatiim of error fsr the Jbatorsildiiiti

Index was frsn ±*0^ ts ths wariatioo In ths Qifford Index

was todklT.J^C

figure 9 illustrates graphioally ths T^roent error of the oal«

sulatod ̂ gandrntUn of dan^tors for ths throe indexes^ eonpared with

their aotual produotisn* It should bs noted that la ths eass of In*

di-H.dual sixes ths isgrs# sf error was yrsstioally ths anas for all

thrss ixriUnsss. Bssults of tdM above osmyarlson indieateB that aiay

sue Of the ihras indsxes would be as aocurate as ths sth(Hr f9T yrs*

dieting ths yroduotisn sf fbture dau^tsrs*
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§1

Saxt « o«nparlsoB mt «»&» of th« ffoimt Hope« IbteiweaiatB^

and Olfford ZodnMB by ooBvpartng the -rariation of fcho bull Undo*,

-riMn bOisod m the awrage of all daughtora, the flrirt? ten lUHsed

dauglitera and seoend tea listed daughters* £a tî ls oonparlsra

«ie percent errse imui determined on the bull index itself and not on

^ ealoulated dauehters expectation figure as mas the ease of the

oomparlson made in Ikble Ilf. In this analysis three Indexes mere

made for each bull; that is, one index e&s made, based en tiie aserags

ef all dam-dau^ter pairs, the same Indesi was ealoulated en first

ten dangbters and on the seoiftd ton daughters* Zf the indexes used

In the oemparlson Kere reasonably aeourate the boll index based en

all dau^ters should bo praetiealXy identlMil to tho Index based en

the first or second group of ten daughters, Kie IbadMesd ealeatlated

m the average of all dam-daughter pairs eras used as a standard and

the diffsrenoe betwsen the Index oaloulated «a the first and seeend

ten daughters as oonpared with the lAdeemd baeed on all daughtere mas

reoerded as the peroent ezror,

the results ef this oomparison are summarised In fable Z7,

The peroent error for t^e average of all IS bulls nas dr9.4t?g for Idie

first ten daughters andiPcB^ for Idie seeond ten daughters, nhen the

ttount Bope Index eae used, I9ien the same oomparison was mate foHP the

&temediate index the peroent error for the two groups was seoae leeej

being ±TX^ for the first 10 daughters and aidjS error for the seeend

ten daughters. The peroent error for the Olfford Index was only about

ene<4ialf as great at It was for the ether two indexes, it beingirS,9)6



 

92

tJUHj 3Cr* B86EBB Of ERROR U BULL HtDBXBS USER THE INDEX OP Tiffl FIRST
iJID SBOQND Tan DAUBHTBRS ARE OOHPAHaD WUH THE ZI®BX Of AU«
DAmETERS.

Groups ]
at. Hope %

Di^r-
inedlate % GlTford %

3ull Didex Erren* - Index : Error : Index Error

All Dau. 643 mm 602 498 ■mm

I. 1st. ten 620 -4.2 578 —4.0 476 -4.4
2nd. ten 680 + 6.8 646 +7.1 631 +6,6

t.
All D&u. 488 603 614
let. ten §38 +10.2 841 +7.8 636 ->4.1
2nd. ten 466 -4.7 486 -3,4 60S —2*8

All Dftu. 596 648 686
s» 1st. ten 640 —9.2 557 -14,1 m *4.9

2nd. 633 +6.4 719 +10.9 669 +2.6

All Dau. 429 466 488
1st. ten 334 -22.1 399 -14.2 aaq -8.9
2nd. ten 663 +28.9 668 +22.1 642 +10.1

All Dau. 439 459 474
s. 1st. ten 492 +12.1 499 + 8.7 486 +2.6

2nd. ten 276 -57.1 367 -20.0 436 —8.2

All Dau. 679 604 660
8* let. ten 607 +4.8 664 +8.3 572 +2,1

End. ten 661 -h .3 614 +■1,6 567 -.5

All Dau. 414 434 449
r* 1st. ten 416 ■f- .5 433 -• 2 446 -.7

2nd. ten 417 + .7 440 +1.4 467 + 1.8

All Dau. 607 624 494
8« 1st. ten 640 +6.5 664 +6.7 629 +■7,1

Snd. t«i 464 -8.6 477 -9.0 455 -7.9

All Dau. 618 526 512
9. 1st. ten 373 —28.0 426 -18.8 466 -9.0

Snd. ten 567 + 7.6 576 +9.7 543 +8.0

All Dau. 536 662 523
10. let. ten 659 +4.6 593 -k7,4 636 +2.3

Snd. ten 461 -16.7 487 -11,7 614 -1.7

All Dau* 387 424 474ai« Ist. ten 388 +-8.7 446 +4,9 470 - .8
2nd. t«i 310 -13.2 402 -6,2 471 — .6



9«

droups

Hope
Bull
Index

%
Error

&ter-
8iedla1»
fodex

%
Error

ftlfftrd
Index

%
Eriw

All fiaa*
1st. ten
Sad. ten

601
611
614

rl.9
■f .6

618
639
630

+ 8.9
+4,0

488
494
406

+1,2
+1.8

IS*
All &aa.
let. ten
Snd. ten

481
681
496

«S0.7
';^2.6

481
494
601

-7.7
+4,1

481
466
487

-6,2
+ 1,2

14.
All ]9e>u.
1st. ten
2nd. ten

^2
660
491

t7,8
•6.9

662
698
840

+ 6,6
—3.9

692
618
677

+"4,4
-2.6

u#
All Dau.
let* ten
End. tea

687
699
666

•i-1,0
-8.7

694
647
800

+-2,1
*5,4

648
662
639

+ .7
-1,8

Aterage
let. ten
2nd, ten

d^9,46
*9.8

=t7.6
=t8,0

+^9.0
-^8.7



H

nror £er th« ITlrsti iton. and for tho aooond Itm daugh*

tort. 1E9io dosroo or poroont of error for the Mount Bopo fodomo

euried froR ±,9^ to as hi^ aa for oa<di of the iaditridual eirea*

oaao of IdM) Intomediato &id«x the rarlAtlon of error for the rari*

oua airea ma from :t0.8 to and for the Oifford Sbdex the taxi**

atim ifaa nuoh looor^ renglng frm^O,SSi to ̂XC9$*

fignrea 10, U, 12 ahov dlagramBatloally the mrlationa in

potmda of fat, tbat ooourred idim three indexea were mrioed out for

each of the Motnt B<^, Xntemodlate md Olfford ZbdoMsea reapootlrolyf

ISuMM fvaiha ahav that the three indeasM, mrloed out hy oaoh of ttm

three dlffOrent Bothods, thoeod oonalderahle irarlation. If tbo liidaaB

ma 100 poroant aooaff«|be oaoii of tha throa llnoa mold folloir the

aaao oouraa, hooeter the linoa mold net ho atraight hooauao the

indeasee will vary aith different hulla aa la Indioated. Figure 12,

idiieh ooBiparea the three indeaeea mrked out hy the Oiffn>d aaithed, agree

OKWh hettar than tiaey do in tho oaao of tJMi otlwr tno litdadcing nathoda.

fable Xft Inoludaa the aummary of fable XV. Table XfX glma

the amrego error of the first titA aeomd groi^ of ten daui^tora oaoh

men mrlead out by the Mount Hopo, Intormodiato, and the Olfford

sethod of indexing* The table aleo dlridea the arorego error for oaoh

group for oaoh of the three indexea into the plua or minua pcMraost of

error*
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tUBM XfZ. OOIIPARISOH OF 7HB A7BRA3E EHROK FOR EA(31 OF TBE THREE

Qroup

w

* »>unt Bone

-r-

t Xntemediate « tifford

» % i %
1

t

" I''

t t % t %

let. ten
Dau^tere

i

>

t

t

} —16.8
1 H-5,7

t

:

t

t

t

t

-8.2
+5.9

t t

1 ^8.9 1 -4,8
» 1 -^5.0

2nd. ten
IHitt^ters

t

I i9.B
t

1

1 -12.T
I + 6.T

t

:

t

=^8.0
t

« -8.4
-+7,8

1 t

I =fc 8.7 { —8.2
j { +4,4

foe <HEsiaplet !&ti9 Houat Hope Index had en aeerage oreot of 9«S(9(

for Hbo firet ten deaghtere, henever, nhen the pereent error for enoh

9t the eiree hm grouped ae theae that were too low and thoee that were

tee high it wae found that the aterage peroent minue errw waa -16.69(

idille the awerage perowit plue error was way^.T^S. the miBe appliei

to the mtemediate and OlffOrd Indexes. In the Xntennedlate and difford

Indexee the ninue errer Is shout the saae as the plue error* Hhlle the

Stitenoedlate and dlfferd indexes show oonslderahle error, the faot Iflaet

thegr tary as nuh one way « the other, iadioates that It is a nomial

tnriation. m ease of tt» Hount Hope £nd«x, henewer, the err«p

is miflh greater than Is the pesttire error uhiofa ni^t indieate that

the prlnoiple m idiieh that index is hasad did net hold true in ihie

eenqparison. fho Hount Bepe Index is hased en the faot timt high tniUe

yield is dominant to low milk yield. IQuni the daughters produoe less

than the dams tiw sire index IS very low utum worked out hy the Hount

Hspo 3hid«Bt fho greatost errors in the Houaat Hope Index ooourred en

sires in whish the daughters preduoed less than the dans giving tbs

sirs a lower index than it tfienld he thus walring a high pereent nega

tive error, thus, results of this tshlo tend to disprove the theory of

deminanoo of high wilk yield judging from the sires used in thie oest-

parison.



Bosultt th« oonywrison ot t^i» ttw

and th« GiflbH JnOuam as given in table ZZ7 shotr tiaat tto error tv»

«U three indexes was praetloally the saiae. In this index a oes^l*

ssii m» wade of error of the ealovdated daughter expeetatiim with

ihe aotual expeobatien* 3h the seoond oos^parisonj the eanparl6<m was

based wi the errMr of the aotual indexes when the index was worked

out cm the avera^ of all daughters, or daughters and dans as the ease

my be, and also en the first and seoond daughtors groups. Xn the

seoond eenparison Ihe error for the diffmrd mthed was louoh mailer

than in the first oosqArisns, the ezror of the ihteraediate Index was

about tho sasMS, and the error for the thnint Bope Index was larger.

lafluenee of the Pan's Iteoord on the Produetiim of the PaaGhters^

Using the sane material as in the other index oemparisons the daias to

idiioh tho IS sires were anted wore grouped as tto average of all dam,

the low producing dam, the mdium producing daas, and the hi^ pro«>

duoing dam. average of the daughters of each of these groups

was also considered* These figures are all based on BtiUe yield.

Table X9ll oompares the daughters produotion with that of the dans

out ef the sane sires, but in Thi<h the dam wore grotqped as low,

mdlin, and hi^ produoers, it is sursnrlsing hew olosely tlhe pro*

duotlsn of the daughters of each of these dan groupings correspond to

eaoh other. The average i&ilk yield of the low producing dams fmr all

16 sires was 12^600 pounds, for the ssdlum producing dsns 14,800 pounds,

and for the high produoing dam 17,400 pounds of milk. Tho striking

thing is that the dau^ters of the low produoing dams avwra^d 16,434

pounds of milk, tho daughters of the medium j^vsSuoing dssui averaged

16,800 pounds of skilk, and the daughters ef the hi^ jproduoing dams
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13,476
14,022
15.279

•6,8

-1.7
+6.7

13,488
14,119
13,181
13.174

± 6.4
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- 2,3

13,159
14,174
16.436

- 2.3

+ 1.1
± 1.0

10*
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Low
li»d.

HlKh

29
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10

9
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+ 31.0
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-33.2
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16.987
19.650

-IS.S
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13,914
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14,305
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-1.2
-1.4
12.6

13,040
14,760
13,002
11.361

+13.1
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- 2.9
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14,524
16.732

- 6,0
±- .1
+6.8
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All
Low
aod.
High
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16.517

-2.6
■+ .1
1-2.3
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- .3
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14,461
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- .2
- .2
1-3,6
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All
Low
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«fpV«
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8
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17,346'
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-2.0
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-+1.7

18,318
19,288
19,414
16.517

± 8.5
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Low
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.±2.4
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fjxBb oa.loul»tioa aotiiufti bull index ecui detensined iop enoh of

the foo/p f^oapUf thoe giving ftrnr Indexee* Ihe indexee ̂  the Xoer^

nediuB, and hi^ 4em-de«ghter grot^ vmre oempered vith the index

IhmmI oa all dan dnni^ters and the pKrenvt error determined* Xn the

aeewid method of ealoulatis^ the Znteraediate Xhdex» ihe Mdoulated

daughter expeoiwtion mae determined for the loWji medium, luid high

produoing groupe* She oaloulated preduotlen eaa ooB^jWired vrlth ihe

aotual preduetion of oMb of the theee gre^pe end the doggam of errer

detwmined*

fbe iMpeent error Ser the tiiford l&idex mm eoneiderable le«i

iAaeo. for Hio Xateraediate Index. She avrrage percent emur of all

18 eiree fhr the Oifford Index vraa^tt^ for the lex grovqp,*8«Q^ fox

the neditaa greup andid.d^ for ihe high group. In. meet inatanoes the

index haaed en the lov dfim>-4au6hter group eaa too lox* Che Oiffoxd

Index of the medium or high daughter groii^s varied iMth in^, helng

alieut an xeth too high in some oaeea aa they mere toe low in ether

eaaee. Che Xatenaadiate Index for the sire'a potential level of pre*"

duetion idMnrd aonaiderXble error vdm baaed m the loiv and high greupa*

fat the lex group it xaa praotioally alxeya too high end for the high

group it eaa almoat aleayt too lox, uhile for the medium group the per*

aent error wm fuite lex. Che peroent error fmt the Xatarmedinte

index, in vhi^ idm error of the daughiwre expeotatlM xao detormined^

xaa only about «ae«half aa grant aa in the atbar Xntarmediate Index

eoBfariaiHi* Zn the laat eonparieon the Index of the lox daa*dnughter

grov^ xaa, in avery oaae, tee lex, and in th# hi{^ dam-dau^ter group

the index xaa tee high in every oaae. Sbla la the reverse of the re*
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tmn MioMt to l«f7 little In refiird to age It mm net nijueteA*

faille zniX glwo mm mry intereetlag xoeulte of the relatiMi«

tutterfat peroMtage, milk yleXd^^ end total tutterf&t

{roduetioa* Ibe airee into grouped,a9eardliie to tbm tmm&i teat of

their dani^tere, into three groups as is in&loated t^r the table* the

average figures gl-vm in the table are the mem aeerage of the three

fABX2 xmz, tHB musm of mmBrat mLmmmf to ism. jmM m
fOfdL BTJTfEBFAr FHOStJOTlDS 11BSH SXRSS dRB eB09PEZ>
AOCOBDUIS TO THE ATEBME TS8T Of THEIR DAOSHTiaS.

Oroup
Ro. of
Sires

JiO e OX

Records
Included

Aeera^
% fat

Aver age
Lbs, MUk

Average
Lbs. lat

1 68 1349 3.0-3*8 13,660 436

« 146 8727 3*3-8.6 13,700 488

8 48 635 8.6-4.0 15.880 604

AVwTejBB 249 4608 15,687 475

groups, fhe table indloates that, regardless of t^e aeerago test of

the daubsters of eaoh sire, tlie aeerage milk yield eae the Mne* fbm

a-rarage milk yield of the daughters of the sires in the group that had

tax amrigi test of nas 13,690 pomds of milk, fbl nilk yield

for the group of sires', with dau^xtmrs testing 3.6-4.0^ las 13,660

pomda, or praotloally the same as that of the first group. There is

a wry signifloant dlTTteenee, hoseeer, in the awrage total butterfat

production for oaoh of the three groups, The group of sires iihoso

dau^tors tested 3*0-3*1^ aeerags only 439 pounde of fat idiile the

ffgiuf of slree, ihose daughters tei^bed 3«6-4«CI^aeerage 604 peunds ef

fat. This las an inorease ef 16*9^ in the total fat yield in the

high testing group ormr that of the lee testing grot;^|« figure 15 idums



... 3.09

ia fwm th« correlation of fat ytelA and atlit fU%A to loatorfat

pereoat*

Hio mtm iiree aa ui«d in the ahora atu^ were arranged a^NMV^

lug to the ararafse tutterfat srodtiotioii of the danghtera and the

anrerage teat dotemlned fer eaah greug* faooe XIX indioatea the eaose

reaulta aa feond in table XfZZl; that ia» aa the hutterfat j^roduotion

inereasea the teat Inoreaoea.

tA^. XIZ. HEUtZOM OF gTOtE^^ TOtAI. gRpDUOIIOH TO mROSmfOB tBSf.

iroup
Glaasifioatlon

ef Sires
Bo* Sires

In Saoh 0rotQ>
Average

Butterfat Bsreentage

1 dOO or less 67 6«38
Z 400 • 4g0 67 6.80
3 480 • SCO Q» 6.40
4 800 « 5S0 44 3.46
$ 860 « 000 SO 3.63
d 600 - Over 9 3.64

tha airaa aora groined aaeordittg to the average niZJe tro*

duetion of their daughtere and the aterage taat detwmliied for oath

group there aaa ne definite reZationihlp found heteoin the »iZk yield

wad batthrfat pereentaga* falde ZX indiaatea that the average teat

for tha eirea» vhioh daughtera averaged above Z?,CXX> pounds of wilfc,

vnac about the aaioft aa f«r the sires vhioh daughters averaged leaa than

10,000 pounds of milk, done of the tabulations show milk and butterfat

pereantage to ba nagatlvely oorrolated, but they do Indfeate a peaitivo

oorrelation betenNm total fbt and butterfat pareen{»g». It aiwuld bO

noted^ boaotor, ̂ t tha abovo oan^ariaona are not mado en IsdiTldiial

reeorda of ooaa but are baaed on the average of all reeorda ef the

haughtara ef a aire vluui they axe adjusted te a mature B baais. In
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are grouped aeoordlng to butterfat peroentage*
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1EABLE XX, RELATION Of MILK YIELD TO BOITERfAT TEST ISEEB THE SIKBS ASS
OBoufBD Ammm to tbe atbbms milk jjsw or TBsm
DAtCiEEBS.

Claaaifioatlob
of Slroa

No* Sirea

Xn Eaoh Oreup
A'v^raga

Bttttarfat Br aantaea

Lba, B, r. No* JL
Xioae HMO. 10,000 4 6,49
10,000 • U,000 18 3*46
11,000 • 12,000 89 3«48
12,000 - 16,000 42 3.42
16,000 « 14,000 66 6.36
14,000 - 16,000 46 3.69
16,000 • 16,000 66 3*60
16,000 • 17.000 17 3,36
17,000 - 18,000 6 3,46
18,000 "• and over Z 3,60

Aaaraga teat 6,48

i%h«r wehNUIi, it «|qp<wr0 th&t the tranamlta ttattwrf^t par«iimttkf»

liMlapanlwitly «f tha nilk yitli kAmwi ImmmA en nvwrecit ffaterA* of tlio

Airo'o AoMisbtora* figiro 16 glooo tho rolationahlp of muriation ia

]^«yoontagt Imtbtorfat ahon rooordo are grm^od aoeordiog to mUk yiolA

and buttcorfat yiold,

«Ma indiTlduia rooordo oro uooA ia e«Bi|«riag tbo

iMT adilc yiold,) buttorfat poreoatai^y and itvfX buttorfatj, aoao ratbw

narlBBd difiOroaooa eoottrrad* A tabalatioa oas nada of iWt IndiiiduaS

roaordo takan fran Teiioai 46 of the Bolatoia Advanood Roglatry yaar«

book, thoaa raoorda omra elaaaified aooording to thoir bobterfnb

perowitaga. Raaulta of thia atndy are ataanarlsad ia Table XXZ,

It oili ba noted that -adien iadirldual reoerda oaxo grouqpad

aooording to botterfat paroontaga tbaro la iboidi tha aaaa paroaab

iaaraaaa in total fat aa aaa fbtnd in fabla X7XXZ* Tha aaaraiEi %oMkI

fat far ao«i tltb vaaaNMi taatint bataaaa S«6 and 6«o aaa yaania
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fmjB X3CI. RELATIDS Of KILK YIEUJ, iOXTERfAT mCEKmS AHD TOfAL
vormris to urn othsh iiheh mrmmL hecobd& are
OOMPHJ® AOOOHDIRO TO BUTTERPAT PSRCEIITAOE.

Range of % fat Ro« of Records fat Average for Average Milk
eaoh Oroup Tield of eaoh

9roi©

2*S — 3*0 81 S89 18,921
S,1 - 5*5 485 583 17,787
3.4 - 3*6 873 593 17,062
3*7 — 8*9 880 815 16,212
4.0 - over 128 645 16*648

hean Average 893 16*98d

1^110 the oows tha-t t«9t)0d over ovtrage 64B pounds of Iktt y—rlj

OP m SnoreftM of IB.OSH over that of ̂  lovest testing groi^« fhere

wui alto a siarksd deorease In milk yield eiiett the fat p«roenta|^ tn«

oreased* Those animals ttot had reoords that averaged ovw 4«G^ pro«>

4bteed IT^ less milk iduyi did the leer teeting jgreep* figure IT ex

plains, on a gpapb, the relation of ttilk and laitterfat tOf idie per-

eSBtage of InAfMyfItt stum rtoerds sere greefsd aeoording to their

sverago peroent test* The two Itnee of the graph eannot he direotly

eompared in this graph hooause the line representing the milk predue*

tion ie not en the same soale as the line repavtsenting the total fat

yield, however, it does Show idiat relationship of oash see individually

to the hettoffat pereoataigs.

The sane reeords as used la ths aheve eoepariaoR were arranged

aoosrdiiag t« their total fat yield mbhI totel udUc yield end the atmc*

psnremt test was detszminsd for eaoh group* %iia ooaparisma le einsar*

ised In Tahle mz.
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tmB mx. BELASXDH Of wtfmAS miamms to uzuc m m
matiDU Ymst bbodhds am mmm Aoamim to tasii
ujLK tau) jam total fay.

Srouped aa to
fat field

Ave, 7«st for
faoh Oroup

Oreuped aa to
Hilk field

Arerage feet
of Baoh ®roup

Lbs,
soo'T^oo

i
csi Leae - 10,000 sSs

400 * 500 3,47 10,000 - 12,000 3,54
§00-500 8,48 12,000 - 15,000 3,54
800 • 700 3.62 15,000 - 18,000 3.50
700 * 800 5.S2 18,000 * 81,000 3.48
800 * 800 3.55 21,000 - 24,000 8.44
800 * eter 3.55 24,000 * 87,000 3.40

27,000 « orer 3.41

If ooniMgrss direotly tlv raXatKm of liutterfftt peremfogo

to fiKt produotion »ad »U]c yield idun groaped m oiteh.

Belati<m of Milk to fkt PeroentaRe in Ow^perlnR Hm orA Drnx^fser

Eeoorde, fs» treat ̂  outjeet of milk yield end it* relatioe -t» tuttter«

ftt pevooet^Be tram a aonoehat different angle the reoords of the daa|^«

tera of 15 aires vert eae^pared with thoae of their dame to eee if the

deu(^ters btereaeed or deereaeed in both nilk and test^ or if tlMiy

Inerfitaed in ndlk and dewreeeed in teat^ eto* This infonnatlmi eee

taken tram iiie iMne reoorde ee thoee uimnI la the atudy ef bull indenee

earllw in thla paper, the daio^ter of eacdi eire eae grouped into

one ef the following greupai (l) dau^tera Inoreaaed or deereaeed

In both milk yield and fat pereentagi} (2) the dattghtere either in*

weaaed in nilk and deereaeed in fat pereent or deweaeed In nilk and

Ijnereaeed In fat pereent; (5) the danghtere either inwreaeed or da*

ereaaed in allk thlle tfaa percentage reaained the eanei er (4)

^le nilk yield ef dau^tere remlned the aame aa that of the dasia

and the fat percent inoreaaed or deereaeed.
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90)liM XXJU iadiofttes iai« reXft^ion of pofwwrtw

•aA fiUk yield of de«i«h%ers o» eeDpeed to ̂  «•»■. In other oordi^
dooe llio mmo relationslily hold true totoeen fat peroonta^e end

jdeM hero ae In the other c^perlsoiui m&o7 Sire msafbov 1 hed 8# .

dem-denghtor ompiuriMnej It of ^ daughtere ineroaaed or dooreaoed

in both i&IHc yield end in leittwfat poroeatage as eoi^^wrod to tlieir

dame, indioatii^; that sdlle and butterfet peroentage wro poaitteely
oorrolatod, ?wo1t» of tlio daughtere ineiioaaed la milk yUM and do-'

oxoased la fat poreontago or deoroaeed ia udlk yield and laffiWiiiod im

fat pomntage, ladioatlas a a^tloo oorrelatioa botaeon mlllc yield

and peroent of battarfat. ¥mo of IdiO daughtora inh^ited the «Mn» fat

pMreeatage m ttet of the dasto latt tho ailk yield ooat etilior up or

fm£ mn, nuaim of hilk tEiu isn) BOftsmt psacsNtifjE op
PAsaHtEas AS qoMPAHSD to mm mis*

MOm moi of InwofLao'ov" "indmom or Inoi^ee or'
of Ooapar- Poorease Sa Bilic and Pe- Poorease in Peorease in

Sire iactt Both Milk oreaae in B, Milk with i« B. P. % vii^
and 8. P. J5, P, ^ or Pe- P. ^ the MUk the

oreaae in
Milk and In-
cream ia 8#

1 34 It 12 2
8 20 f 7 5 1
S 25 8 16 4 2
4 80 18 12 Z 1

31 8 17 4
8 81 n 15 8 2
t 22 f 12 2 1
8 28 t 16 1 1
9 30 IS I 5

10
11 48

12
U

16
25

iff 2 0
2

18 24 t 15 % 1 /'
IS 38 8 24 8 1
14 24 9 10 4 1
pis 28 It « : 8 0

total 48« 148 mo 4$ 88



 

 
 

 

 

 

  

   

a
I

V
n
j

r
4

1
3

•
P

i
 I

f
4

W

•3
i

4
»

4
4If

«
-
t

a

?
4
'
a

f
«
«

4I
4
»

A
s

•
r
t

4
»

s
4

■
p

S.
M

4
a I

1 
1

I 
f

8
$

I
4

4
FM

«4

§
•8

4
Mu4

»«
9

1
I

&
 

»31
^

■8I
&

8
J 

I 
t

•P
 

U
3

! I 
-

I

I I
4

•(>

f
i
l
l

I
9

I 
Ŝt
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3r
l

$
88i4

I 
I

111I
4

I

4

134COI

•
^

i
i
 

•
 

«

"•! I
•r* 

it 
If

«
4 

^
8 

4
*

•rf

aI 
« 

3
•p n

I
I

s
«

4»
*

I 
r i

•xs

IIII 
a

» 1
4

 
^

it!
i I I
I
I
I

s 
I 

I
5

^ ^ M
 f I r

i I M
 H

I
I f f I

a f 5 f i ?
I f I s
*

I
4

» 6

r-lI
»

I 
^

iil|
^

^ 
«S

4
»O4

I 
I

>. 
s 

I

il 
i!

•a
 

EJ

s3
 

4

uI
*

5
1?

r«
l 

*

■3 
S

^ 
I

80*1tI
I

1
1

1

I
4I1

%

5

f ^
& I 

s



� � 

� 

pt iihp oomiiiPB ttift of tho thzoo oootiffioo of Vonaooioo in vogpfi %9

tho ovormc* 1nitterfai» porooslMiSO. fho wmroiO -iMil far «U ooootioo

la Wooii toHBOseoe im Hlddlo fiontoaoo on! for Boot

fOnnosBoo «ith aa ovorogo of &«£ for Hio ototo,

TABLE XX7. AVEEASE BUTlEaFi^T TESTS OF COUMTU^S MD SEGTIOHS Of
TaorsssKE mw reristbr of ksrit rbcords.

go* Reoordt . Arorago Toot

loot VaOMSMO
Otion $ 6.61
iMOdosr 9$ 6,96
Uadisoa 4 6,24
Caiollqf 227 6.28
8i0«on 31 6.77

UOaa Aroroeo 5,46

Hlddlo Tonaooseo
Dorldsoa 258 5«60
Wilson UH) 6.48
WllliajaBoa 88 6,60
Biitborford 80 6.52
Horahall 126 6.64
fiilOB ^ 24 5,48
Bodford '' 28 6.43
Usury 187 ^ 6,7
BoOortitta 36 6.83
futBoa , id ' 6,29

Uma imroGO

Boot Vmanosseo ' ^
Andoraoa 12 6,80
Hbpx ;V''' " . 90 . 6,38
BMoiltoa 9 6,31
Mwiroo 11 6,11
Sullirsn TT 5,30

Hobb A-nrogo "O*

StalaB AroragQ 6,60

It hoA toon iuggoatod ty %lio that idw difforwtoo la

penMntago of tuttorfat In tA»so throo ««ofclona ms due to jUooiliato,

The Hlddlo BiMl loot Towbooooo seotloots a re ooxy rle^ in flioi^^iiato,

•opooially Hlddlo fonaoiooo, idiUo Baot Toanoiooo lo a poor pbooiNtt

■*
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•r«a« Mwrag* Irattanrfftt pcnroentaeeii for Middle and Yhttb Bwmttww

•re vwgr elailar te tbeaa determined %lie« IW Bait feoneMee

H^lie offload the ateraee teet to 1» Beeords tabulated Iggr the

vrlter iadioated that the «i«rKee Beet 1Nmiui»eMi mi §«i9^ imt

m Inoreaoe of C»2d oJ? wtm peroeni. PraotioaXly all reoorda, tatnt*

latod ly the vriter, tare made after the tine of %lio*« tabulation*

Zf the tariatimte aro duo to eaTiroaae&t, idiiob they jurobabiy are,

it Mjeea it diffioult to detorwine mitoli about tho iahorited oharaetor*

ietloe of huttorfet pwroeataee, oapooially in regArd to its oorrolatiMi

to bIUc yield. |t might to possible that p&ru oC the eorrelatieii

liirimNn Kilh yield and peroent fht it oauaed by enTiaroBotental aonditieiia

rather than inheritanoe* fhe faet that in eeme eaaes there tat a

definite oorrelation between milk and hutterfat peroentai^ thila in

Other inttanoea there taa no eorrelation sti^t indioato that environ^

aent may play a part in the relatiimibjy.
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^oduobion* Hm that 'varlatioiis In mjptlc ar« «• grvat^ «T»n

vaimr eowan anirirttaasttt;, indisntes that laflra than mo DMtor it ratp«i»

•in* fqr miUc prodnetion*

ft iniks rtoenrda oonparahle mm nthod of adjxtsting rooordo

BUftt hi a<U»|^tod» fhia invootigatlon, aa trail aa tahulatlons mda

oUraWf IndioatoB ttot Btand.-.rdiaod reoorda &ro praotloal and noooaaavy

In dataraining tha haroading aaluo of a hull or data* IBian airaragoa of

groi^a of rooorda are iiaed, atandardization faotera are mry applioahlo

and fairly aosiarate. Xt nuat ha renenberod^ henra-ver^ that whan individual

raoords are adjuated^ the percent error is afton great heoauae of ti« faot

that in rany inetanoae there is not a ataady Ineroase in mille yield

with increaea In ^le XII illuatratae ̂  variationa that oaear

vtum etandardixatiott faators are ar^liad to rooorda of indirUaal ani«

mlf • Ho definite oonveraion faetora oan ha applied to tha part that

oare end nanageiasnt play In raking hi^ reowrda* 9ar tha hraadar ta

aatiaAiet<»rily uaa oanrarsian faetora ha »aet alee oonsidar tha om*

ditions unter ichlch records are isade In order to oos^wra raoords*

To naka progress in hreoding dairy aattle for production it it

neaaaaary to use hulls that are tmpahla of tranaeltting ht^ ptraduatlse

to all their offspring. An analysis aada of throe of tha neat mmom

hull Indexea haaa trou^t out sone intarosting points in regard to their

value and applioation. Indexes at their heat are only an approxicmta

guide for datarxiining the valtra ef a hull. A hall index alone nTlthout

mm knoaladge of the aalnals {^rasasolves and tha acmdltiena wdar vbish

tlielr records are mda, aaro suh;Jeot to groat error- Indexes haaed an onJ^

a fevr dau||itert saiy afbm he too hi^^ partly booause a fair daui^itars will

nat give a true random anaqplo and alsa haorauae ef the fast that toany af



 

iim

pemr dAwght^rf nagr not to testod and viXL not to Inoludod in tbo

todmi* A tnll index toood on Herd foot reoordo olU prototlj to mro

ocouroto than «U1 on Indox taood on Mtnnood Bogiotry rooordo^ to*

imnoo in ̂  Herd foot all roglolmpod dtvightoro in tl» bnrd maot to

tootod nhtlo thio io not rofuiood Ia tho oooo of Advxnood Bogiotry

tooting.

St io difficult to point out ony oortoin orltorin that

Ohould to oonoidored in oolooting an indox. Iho ttooo indoxoo frtn^iod

in thio inoootigation oro oaOh taood on differont principles of In*

horitanoo in rogord to tynnociltting fro^tlon to Him offopriag. Xa

tho firot plaoo a tull index ofaoald to eimplo onouid^ io that it oon

to vorted ty tho noorago pnurotrod dairy tvoodor* Satdi of tho throo

indome, Maoly« taunt 8opo» tatonaodiato (Equal Faront moox), and

^ &lfford Indox twuld qualliy is»dor thio oriteria idth tho poooltlo

oxooptien of tho toiait topo Xndox ohioh nay tooone oonAiolBg to oono

pooplo. A tull indox idumld gioo the olrot potontlal produotlon in

aotunl poioida of nilk and tnbtorltt. All throo indoxoo vUl qualify

for thio otatoaont* A third oritorion of a tull index U that it

Humid to gonotioally oound* fiiio io roally tho inportant faotor Hiat

dotorminoo tbo oaluo of an index, ^aoh of tho throo IndoMo aro taood

on diffOront ̂ inoiples Aro eaHi of tho indoxoo gXMttioaHy oound w

daoo any ono of than haoo a ooond soiontifie taoio? ^io quootion io

diffi-iult ̂  WHOWr tooaaoo iho principle imrolTod in «ay ono of tho

throo indoamo hao not toon dol^toly proum to hold truo In rogard to

tho trononittiiig otility of tho tiro ao noil ao to tho olroU potontial

loml of production. Ifeo firot eoapariaon of tho throo Indoxoo ofaowod
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mm IniM mm at gtod as tho other Sn ostkmtl&s the pre-

duotion of future dau^tert it the hull had at least tw dau^tert

preirleutly tested# All «xreo Indexes sere Sfparently as xurli toe high

In ssBie eases as thegr mre tee lee la ether lasteaeee. Sn. this oea-

parisoii the preduetisea of the first ten dau^ters saa ees^red to

preduetlsa e# the eee«id ten danghtere* fhs ea^areae ̂ frors of the

iadeaass m ladlrMiual eiree see ahestt aiual ftat tmah Index# fbis sould

indieate eae index te he ae good as the ether#

mhea the eeeond oes^lJien vae siede of the three ladeasii

i&ere see eeasiderahle sarSatlMi In error* this ewq^rlaoa Shesed

the variation in the hvais Indexes iShen detswnlasd en the hasis of all

dau^itere (or dsp-daa^twps pairs as the eaee ac^ he)# the flret tm

and the eeeend ten daia^ter eenparlaciui# m this oos^parlsen the Hewt

%>pe 3todex gase the greatest ssrlatlon* the faet that the Mount Hope

Xhdffic Is based en dondnesee ef hl^ preduetlon owr lUnr xllk yield ap

pear! te he the reasea for so grast vx error In the Metnt Sope lades#

dinoe high nUfc yield te dominant to lee yield# daughtere that aseragsd

lower than their dajne ^se ti» sire a eery lee Index Indliiatlttg a large

error* fho theory of the Heunt Hope &dex does not sesm loglsal he-

eenee If high milk yield ie always partially dominant then there sould

he a gradual Ixproreawst la the herd with erery generatien. If the

Meunt Hope Sadex le determined on a greup of eose in shl<dt the deagh-

tere produeed eeaeiderehly less than their dsns the hull sill reeeise

« very leir Index and in sose eaeee it ewen he a negative auhher*

fhi* if Istpeesihis as eeery dairy hull iheul^ht able te transmit sons

preduotloo ts taie eflh^lng* f&t examples Bonheur irSipne ISth# So*
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the bull** i&d«R« la praotloal appUeatlen iSm aywttm !■

app&ruut]^' ES Muuvmt* in predicting the daugbtez% production ea

other indeacea studied and in aoHMi inetenoea oore accurate, Tet <NMI

•aaaot trutbuTally my that the daoa do not eilbot the production •#

the daui^tera, Jto. the Gilford £id«K th^ recogaiae the daughters*

reoorda aa indicating the tranaaitting ability of the sire but they de

not reoogaiae tba daoa* roowda aa iadioatiag aay relation to tbe p*^

iMetian of the daughters^ uftiich indjeatea that ia <»»» inatanoe tha eo«*a

reaord representa the treasaittiog ability idiile ia aaother iattaafi

it does iMft*

IVift the reaulta of thia iafeatlgation, aa wall aa the reaulta

of other iavaatigators, me oaanet definitely eay ihioh index ia

ganstloal]^ aoiatd or if any one Of the three ia iened. The fact that

the preduotion of all aaiaale tend to wmk toward the breed aterage

aay be one reason ufay tba fi ifford Ibdaa has the aaalXeat error under

all aonditims. The Sifford or lateniiediate Indenoe are perhapo the

beet taeaaurea that we haite at the present tiste for detemining the
aire*a index er his trannnitting ability, Thia brings up the gueetioat

are bull indexes aecwate enou^ to be of talue to a dairy broedert

If a breeder ie ia the narbot for a bull, and ha finds a bull with a

high index, should he buy that bull? bodaxes nay easily be mialeadbig

if net interpreted oomwotly, bsteaea based en less than ten dttaT^

tare or daai-daaghter oas^ariaooa are tueatienable, IbrtherBiore, uolesa

ametbing ia Itnonn about the ears and maoageaient of the aniiuale ehen

i^ie reoorda are laade, indexes nay have oanaiderable error. It ii alee

Indexes ney be baead en, only tlie beat teeted daxig^tera

and tlmn IMt ba a fair Indioation of a bull*a mlue, or it nay ba that

anly the beat daue^ters had reaoarde xbi<di would giwi a bdll a hlshor



 

wt

indosc than Iw should hsiv*

Thoro hfts bosn sgnsldomhlo di»oul>«|i» tUmA DM&m m%

imimam li pPtMut in Hdwritsao* of i&ilk aiod m wtOnmlm or

ofeotewr it in ft hlending lahftrilftaoo* f>r«m tho roifultft of ffthlo

ZHT ono ooMiot dotovfttoo if dooinftnoo is o faotor ia iahorltoneo of

not* ffthlo XT and XVZ» hosooor^ inould ladloftto that tbo of

domiaftftoo on ohioh tho Uouot Eopo Ihdox is hosed is fwstlonftlile hO«

oauso of tho sroftt owor ia the iadex shea tho daaiddtors ftoofftet lo««

thoa their &ubo, Zt ho pcMsihlo that doadyaftaoo is roftismsihle to

•OBO ofttsnt tor niUc yield oton thouidi ailk yield my not ho

dewinant to le* nilfc yiold as ia tim Xowt Mofo thiory» fhe fftot

thot the di»^tors> ftferass for fariooo groups oas almost identloal

«ith oaoh ether regardless of the preduotisn of the daa aould lead

one to heliers that dsstiaaaee or at least partial demlwmoe i« rosptw*

slhle fMT i»ille yield to oene entaat.*

If sone fftotors reopenaihle for nUk yield are psrtially

deaiaait to other lhotors« one eaanot dotenoiBa abieh psreat eon-*

trthutss ahieli. 9or laetanoei If the sire osatrlhutei a ffteter M

and the dara aa heth ooald oantrihote jointly to tho offsprlag hat thO

dam*e eontrihutien aeuld hare littlo or no offeot if *A* is denlaaat

to U*} or if hoth parents ooBtrihuted Aa the daagfatesh produotlon

oould he tho toam ao if snly ono poroat eontrShutod thset faotor* tt

tho ahors assuaptiSR ift truo thoa it ooald aj^par that tho airo ooald

he responsihle for the diiiiditer*s iaheritanoe eaeoept ahea l^e dsn oea*

trihuted a deaiaaat flaober af ahioh the sire's allelonerph aae reoesslto

or rloo terea, Siaoo it is easier to detormlae the traasaittiag ahillly
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OOSOL1IBX01B

XE^eritane* nUk yiald uid InitterXlat pr9du«%|iiii !• it ttiry OiK*'

pl«aB Btudy teeansd, (1) It i« difficult to ditttncoidi mmm

iBhoritMiM oaA and {2) Iiomum of lOio «oi9&«» QCtmii

of th« con«» InvlreewiRt My frtatSy Xialt tht lalioritod tiqpMitqr

of m mibmX^

£» 0c»iver«ion faotors aro naoeaaary M aaka rao(»>da omqiMuratla and

ara juatiflaMa tihon a|q|d.ied to gyom^ of vooovda. Qottvaraioa

factora applli4 to indlvidaaX rootoda avo fooMioaaMo*

3. Oanvoraion faotora that ham tpoa aorkad oat ly tarlaaa lawtt^

eatora aro not toe high ahan OMt ia IntaMftad Ia wmm atora^aa

far lalik aad iutlorliat roeorda*

4* doQ-nnreion fhetora ato not naooaaary for hut^rfat pwoontafiO#

6. Ih tklo InraatisatiOR tho GPiffen^d Xndox (oonaldering alX oaai*

parlsona) had tho iooott poroont orror la irodiotlag tho tali*a

yatoBtiai }Mml of produobion or tha oapaotation*

6* iBmib tha oaiouiatod proiUuitiin of tho aooaiid taa daa^itora aaa

oaqparod to aotaal lOPodaotiM of tha aaoend tan daughtora, noith-

ar of tha throa indama, xminoly^ tha Moant Hop#, IntornBdiata,

or dlfford Zntexea appearod to ho mjperior to tho othor toe. All

threo Indexos ahowed an orror of hotnoan 7«4^«

t. khan tho aoMal buXi Indoxoa mm oaBf«a*ad ty aorkliig oat tha

Indaae haaad en all Qonparlsona, firat tan dandhtara^ or da»-

danghtar ooitpariaaaa aa tha oaao nay ha« and tha aaoand tan aon*

pariaana, tharo ana oonaldorablo mrutlon in tho error far oaoh

of tho thMO ladoaaat In thip oompariaen tho Mount Bopo had tho

greatoat orror and dlfford Indax the aaaaioat orrer

181
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4# Sa wwpiirtnii tba XntonMdiaiw Mnc with the ftifllvrd XnAwe

#Mm th« dim* mre grot^d ae(x>rdiBS to loir, nodiua* and hii^

produMro^ tho Intenaedlaije Xndox had trrloo m groat oa mrr&t lUi

did tho dlfford Xndoac^ althofo^ both mm Um» in

this ootoporlioii tho oaloulatod ioqihtora prodootloa wm oo^porod

to tho aotoal produetion,

#« ViooL tho dons w»m grouped ae all, low, EodiuB, and high pre-

dnooro the daughtoro produotiem oao about tho wune for eacdt group

ro^u^leso of tho dano produotion.

10* the principle of tho Uount ̂ po Xadax i» fuootionad»lo a« a maiaro

of dotonBlalag a eiro*# Indox, oapooially If tho daoghtore aro

pooror pro&aooro than their daiaa.

II4 Burtial dorinanoo mgr bo reoptmolblo for tho daughtera produotion

boing rathor oonatant rogardleaa of tho datna production.

12. fbe oEilti^ of a bull indox la oeateonad oonaiderodil^jr xmlooi ommi*

thing is Jaurnn about tho enriroBiaaBtal oenditloiio under idiihh tho

rooordo aoro aado*

II* mile ylold and lutberfBt perofubaso aro apparontly Inhoritod

Sndopondontly of oaoh other ovan thou^ indiridual rooordo of

aoao oithia tho aoao booed inay indioate a amall nogatloo oorre**

lation botooon adllc yield and butterlht peroontago.

Id* there io a aigaifioant positlvo correlation balwiau flat poroMiftagi

and total buttMrfat yield in Beloteina. Gaa» idiat toot 4*0^ vili

awago about lift aero total buhtorfht than will mm tooting 9«g4*

lif fhiff o^adST indiontoo that total fat produotion in Beloteiao oan

be tnoroaood ly iolooting breed animalo ̂ t traniaslt high fat



lU

fwroentag*. I^om m ddnunalmX point of viow tiilf vmy not I*

IvaotlMl*

|9« IQULk yield is sultjsot to a greator Tariation duo to

oondltioiui tli&ii is fat porooatags* 'ViariatioDS in In^torfat por#

oeatage in difforoat Xoealitiea end ooriations in Bilk yiold dot

to food and othor oausos lisdt statistloal studies as motiiods

of stttdgrSag inltoritanoo.
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