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JERSEY CATTLE AT IElTSVI LLE!, 
An Analysis of the Foundation Cows 

and of the First Outbred'Generation t 


By M. H. FOHRMA~' and .J. B. PA Iltom , Dairy Ilusbandry Ilc.scarch Branch,' 
AfiriculttLral Ucsearch Service 

INTRODUCTION 

• 

Breeding investigntions with dlliry enttlP were begun by the United 
Sttltes Departnwnt of Agricul.lul·p in 1917 nt the dlliry experiment 
station at Beltsville, :Md., ns it. pllrl of the resenreh program of the 
Dnjry Division of the Blirenli of Animnllndustry. Subsequently, the 
responsibility for eontinuing" thp blw·ding J"t's('nreh wns tmnsfelTed to 
the Bmcllu of DllilT Industry wll('l1 it \\'iIS est:nblished in 1924, and 
tlWIl to the DniryHllshnndl'Y [{"si'nrd, Bmneh wh('n the Depal'tment 
was reorganized in Xon'm\)er 105:3. 

In 1917, the lnte B. H. Hnwl, Cbid of till' Dniry Division. conceived 
the idea. of denloping s('ienlific illformntion in dniry-cntUe genetics 
by studying the subj('ct direetiy. through th£' use of ex])(·rimentnl herds 
of ('IlUle. The objed of this ('x]wrimentnl work Wfi~ to fifl'ord breeders 
imd dairy farmers 11 more ('omplde undl'rstandin~ of the lnws of 
heredity i1S they I1pply 10 the bn'('(ling of dniry tnUle for economical 
Ilnd profitnhk produdion of milk f.IHl huUpl'i'nt. It wns felt that 
with II knowledge of genetics as a hnsifl for ('oncluding /l. breeding 
progrnm lind. II. su('('Pssfully delllonstrnl.l:d. plnn of pro('cdul'e fOl' 
npplying such knowledgl', Ilnirynll'll would Iw i1hl(· to enTl'Y on the 
indllfltr~' of br('(·ding high-producing dllir.\' cO\n, with grentpr assumnce 
(I f s u e(·(,S8. 

At Ihnt tim"l', H~ ilt prps('nt, till' dniry-enU II.' hI'N'C\ing business wns 
bnZfll'doUfl Iw('nUSl\ II high Pl'I'('('ntugt' of the femnl(· ofl'spring failed 1,0 

be pl'ofitllble prod u('(·I·s.1 11 In IeI' years, ns :nformillion from dniry.· 
herd-improvPIlH'nt-nssoeiutioll IH'nls wns Ht'('ullluliltNI and Ilnalyzed, 
it WIIS found. t.hllt the ('ows ill tllt·s(· herds W(,I'l' dislributed about 
('v('nly in t.hr(·(· milk-pt'oc/ul'ing dnss('s. Olle-third (,limed II. j)l'Ofit., 
nllotlwr third l)I'oke ('\'I'Il, and III(' ntlH'r third. failt'rl II) produee 
eno\lgh Illilk to pny for thpir kN'P' This IllS! third ('otdel, of COllrse, 
be identified lind dispos('d of aft('r th(~y \\'1'1'(' milking; but hy that 
time thcy reprcsented II eonsil.krnhle cnpitnl. invcslll1l'nt; hy their 
ownel'S, only a pnrt of which would Iw refunded by the butcher. 

A husiness with so large /l. proport ion of fnilures in its ope.I'ut,ions 
could hardly be eonsid(·I·(,(.1 dfi('i('nt i yet sueh WI1S the condition of the 

I Suhmitted for publicatioll :\!ay J3, J%4.. 
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dairy-cattle 'breeding industryoLater on, ;vhen more interest was 
'.aroused and bull proving became' more popular, the records from 

dairy-herd-improvemellt-nssociations disclosed II similar three-class 
performance for dairy sires-one-third mising production, one-third 
about maintaining it, and one-third aetlllllly lowering pl"Oduction-as 
measured by the records of the daughters of a sire when compared 
with the records of the•• dams. 

That was the situation at the time th('se breeding experiments were 
conceived, although nt that time the volume of records was not great 
enough to make it as impressive nsillt:er. However, the need for n 
better breeding procedure was felt. Studil's of breeding operations 
at that time would not supply satisfactory inforBllltion, fiS few breeding 
establishments weI:C following a definite testing program. Hecord 
making wa.s largely for advertising purposes and hence wns highly 
selective. Few breeders remninecl in the business long enough to 
establish speeilti merit in their cnttk 

Studies of irrformr.Loll glenncd from the hr('(-tlers' he("ds all lneked 
completeness. Sdeeliyc testing nrllt shifting (,llvirOlllllelltnl conditions 
in these hmods led to elToneous orineompldc conclusions fwm results 
based on such informfilioll. For these ("eIlSOI1S, the DRi!'." Division 
inaugurated btoecding investigfltiolls with herds where environment 
could be stabilized, testing lllnde I1H-inelllSi\·e, nnd selection e1imilll1.tedo 

There had always be('n wide discussioll of the /"l'lfltive merits of 
outbreef\ing, linebI"N'ding, and inbt"(,Nling fOl" il1lpro\-illg dairy cuttle. 
'rherefore, plnns \H'rc Inid to dew·lop inforrnntion in thl' ('ourse of 
these breeding il1Yestigfltions whieh would give it. fair estimnte of the 
importance of Hll' system ofmflting follow(·d during fl. progtnm of h('rd • 
jmpl'ovement by bre(·ding. Olle fundnnwnb11 qu('stion to which nil 
answer wus to 1)(' sOllght \\-as ho\\- to redu("e the numlwr of unwanted 
low-producing f('mnles nlld poor-transmitting 1I1ai('s nmong til(' 
progeny of ollr herds. A redllctioll frOll1 1 rrtiltll'(' in :i to 1 in 5 would 
be worth whill', and to 1 ill 10 \\-ollid 1)(' very good. 

It WIIS dl'cided that the most hOpe·rlll npproflch t,) a solution of this 
problem would he through the' use or proved sin'';-- those' which hnd 
already (\(omonstrn,ted their trnnsl1litting n,bility through tlw produc
tion pcr[onnance of their d:wghters. l-'rodllcillg nbility \\":lS ('011

sidet°cd as panunount, sin('(' it is the sale of milk nnd butterfat produced 
by the het"d thRt; maln·s its lIInint('nfllwC' and Hll' oWller's ineol1)e 
secureo E\rcn the OWIH'rS of well-ndvertis('d br('('d ing h<'rds seldom 
get more than 10 per("cnt of their g;ross il]('OIlH- front till' sill(· of surplus 
stock, and this is llswdly depelldellt:. on ii, sn.tisrn,etory protiuetion 
performnll('e for Uw l1I'rd. 

IREEDING PROJECTS WITH JERSEY CATTLE 
This projl'\'l \\'fls s('\; III' :l,c lite Helt,willt·, ~I.d., dairy stnJiol1 in H)IS. 


It eo II tern pIRt('(,1 the ("olltiuuous IlS(~ of pron·d sires to COlleclltmte 

inheritance for high \(on-Is of milk i1.lld buUl'rfat prodll(,tioll. This 

proccdure wns pre(\ieH,tcd Oil the theory thnt the vnluable siTe WllS 


onc that WIlS reln.ti",·ely homozygous for the hert'ditil.lT factors eOIl- .'.' 
trolling high levels of produetiQII. Fllrthermon', if tiwst' proved sires . 
all hnd n similll.l" fndorin.l IIlll.kl'up, t.h(· flldol"s for 10\\" prodllctioll thnt 
were left ill th£' herd hy /m'vioufi fiilO(,s would be grnduillly rpplaeed 
throu6h the continued use of proycd sires rOl' it IIU1l1bel' of genern.tiollso 
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With the proved Sire as the ba~js tOl'improvement, the projects were 
mapped so t,hat comparative information would develop on out": 
breedi.ng, linebreeding, and inbreeding. Proved Jersey sires of three 
families were used continuously as the program developed. 

The plan for the Jcrsey herd called for three groups Of foundation 
cows, which were bl'ed to three proved sires of well-established Jersey 
lines or families. The first-gencrntion oO'spring were an outbred 
group. These daughters were first mated to their own sires to 
produce an inbred group. After dropping an inured daughtcr the 
cow was next bred to one of the other unrelated proved sires to 
produce nn outbrcd dnughtpr for compnrison with the previous inbred 
daughter.

Ccrt.ain diffieulties and hazfil'(ls constnntly threaten the Sllccess of 
(>\'en the most em'dully pliulIll'd breeding p\'Ojeets with lal'ge anim-')'ls 
slIch us dniry cnttle, and it might be well to enUJ1lel'nte them for the 
bcncfit of those who nre impn.ti('nt n.t the SIO\\'1:ato fl.t which rcsults 
iU'P fortbcmning. 

There is n, eonstunt threat of interfcrcrwe and interTuptioll byout
breaks of, d.isease thn.t mny oecur in spite of constaut vigilnnce. 
During this work, infcctiolls nbortion, tubereulosis, lLnd mastitis have 
nIl been t'ncountcr('d n.lld hn\'c taken sotHe toll ill passing. 

"-ith proved sires brought in nt ildvn.n('('(1 ngt's thel'e have been 
de1n.ys due to sterility, ilnd i\.c('ic\eutnllosses of importnnt sires have 
rt'duc('(1 IUmliWrs of ofJ'spring in some groups. 

The fnd that the I'('produetion rate in Citttlt' is slow has made it 
neeessnry to undct"tnke the projeets with the certainty that results 
rould be n.ttainNI only Ilfter.· nll1.ny years, 

TIlt' rnnintc'llance of t'llvironmentnl conditions without change over 
n long period hns I.)('on a dimeult problem, not only b('('fl.llSC of changing 
personnel but :llso bt'etl.llsc' of n. nnturul d('sin' to utilize the steadily 
dcnloping kno\y!Pdgr.' of tlw h(·tors tha.t influenec pl'Odu('tion. Even 
the possibilitic's for til(' irnpron'm('nt of the expcrirnentn.l procedure 
whieh bave grO\\'11 out of this \\'ork itself cannot.be IItilized without 
l'('(lueing til(' YU.\II(' of tlw results I\,('hieved in the ea.rly ycnrs of the 
experinwnts, as, for instance, th(' substitution of the ;W5-dny record 
for the .Yt'n.r1y record, 

'1'be ll('('(\ssit.y for II\)bolding tbt' standard of excellence of sires 
brought in, till' sllstninillg of entbusillsrn wbilt' ftwniting slow-moving 
results, ilnd th(' snpprt'ssion of zcal to push the better Itlld neglect the 
poorer gl'OUpS, UTe nJl 1I1 i1lOl' filetors thnt Ill'NI enrt'ful watching to 
maintain pn.rity of opportunity for idl g('ltel':l.tions, sillce the hU1U1t1l 
(,I('mellt Cilllnot b(' entirely on'dookpo where the milking nnd general 
can' of ('aUk lLrc ('ollCel'IlNI. 

PROCEDURE FOR CONDUCTING THE BREEDING PROJECTS 

• 
'I'll!' fOl'l1lllln.tion of pro('('(lul'l' for (,OIHitwtillg th('s(' Pl'oj(,(·ts r('(luil'(~d 

('itrdul ('onsitkratioll. 01\('(' UW,Y \\'('1'(' lallllClwd :l('cortiillg to It ('cl'taill 
pliul U)('re \\,:18 no posf'ibility of IlltC'f'ing the pr0':~edllr'(' mn.tel'inlly 
without SHl'l'itieillg UH' eompktNI. pHrt of the work. It is the chiUlging 
of methods il.nd of ('IlVirOllrnellt thn.t most 01'1:('1\ dis('Ollllts the vilJUl' of 
breed ing stud ies blls('d on r(~slll ts ill ('ornnH'reinl I.wnls, TIH'se ehnngcs 
ill herd mnllllgel'llcnt il.r(' oft:e'lI due to ehanges ill e('ollornie eondit,ions. 
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order to stand the test of time it was deemed best to make all 
..,i>.ntii....·rn£onts of procedure moderate. No extreme conditions were 
tlI:HJUU'llt!oe4ll., as these are always difficult to maintain over a period of 
years, and success depends too often on the skill and enthusiasm of .'.' 
:t.he individual. 'Moderate requirements can usually be met, even 
where management. personuel is subject to change, 

To meet. the clemands of good experimental procedure it was 
necessary (1) tha.t no culling or selection of femalps be practiced nftet' 
the founda.tion hel'ds were estnblished, (2) thnt nil female progeny 
of the vnrious sires be raised and developed without regard to the 
appenrnnce or pl"Oducing ability of thellls('\ves or their dams, and (:3) 
that the results be bns('(1 on unseleded [md unculled groups, The 
problem was to study inheritance and tnuIslllitting ability of all 
animals in the hel"(l 1II11:\l'r uniform conditions. 

Fo]Jowing thl' nbo\'c prineiple, nil thl' fl'mnle CHIves 11m mtnined nnd 
raised under conditions thllt should inslIre satisfn.etory gl"Owth up to 
producing nge. Cnhcs n,re sepn.rn ted fl"Orn their dams shortly nftel' 
birth, placed in SIllI1Il pens .in the ('nlf Imrn, nnll fed by hand. ""'hole
milk feeding continlles up· to 4 \\"t'l'ks, itt which tinw skim milk is 
substituted. Grnin and hn,y nrc' ofr('J"('t\ liS soon ns the enlves will ('nt 
these feeds. At (j lllonths of age skirn-milk f('('ding is dis('ontinuc'(1. 
This procedure is gent'l'id, but the r('('ding of whole milk is contillllt'd 
longer than 4 weeks if the cnlf Ineks vigor 01' is retnrded by sickness. 
Corn silnge \Vns fed t.o enlHs pnst 0 months of ilgt' in the first few ypal's, 
but fol' eOllvenien('(' this pmdiee WilS chnngC'c\ nnd gmin nnd nlfalfa 
hay now make up til!' \\'hole 1'(\ tion n Her skim-milk fe('(ling hns been dis
continued. Th(' qunntity of gl'nin hlls I)('en varied fl"Om time to time 
and has m.nged from 2 to F) pounds daily for nnimnls 8 to 12 months of • 
age, but sufficient nutrients to nfl'Ol"(1 good growth are fed nt all times. ' 
The most satisfaetol'Y procl'du1"(' nJtt'1' skim-milk f('eding is discon
tinued is to nllow n. mnximulll of :3 pounds of gmin daily and free 
access to nlfalfn or mixed hay. It is known that 11 fairly wide mnge 
of rations will insllI'c sil tisfndory gl"Owt:h. 

At n. year old, iwi fl'I'S n1'(' 1110\'1'(1 in to till' hNd barns. Silnge in 
winter and pnstul'l' in S('iISOIl an' then added to the hu.y and gruin 
ration. 'First breeding of Iwifl'l's is in til(' I f)th 1I10llth, fOl' calving at 
n.pproximate1y 2 yc'nrs of nge. 

It, wus dclermined that the' nwnSlIl'(, of pl'od.ueing nbility should be 
the llmount of milk lind bll ttl'dnL prodll('ec\ in :305 dnys under stu nd 111'(\

ized conditions. When the pl'ojt'ds hegan few breeders wore interested 
in 305-d11Y produdion I)('en.llse the I"('(:onl. wns fit It t1isndYillltilge when 
compul'ed to the fllll-,venl' 1'('('0I'd , Thl' lilt ('I' 11'('1141 tOWiU'lI the' :'Hl5-dllY 
record Ilnd twice-a-dH.y rnilk'ing was not yl't nppal'Cllt, lind hOl'd. testing 
was not even disl'llSS4\(1. If th(~ plnn w!.'.n~ hping estllblished tolln)" 
the 305-dny t.ost would pl'obnhly be nfiopted, lurgely bee/lIlse it is Illl10re 
genel'lll pI.'llelic4:, nlld nlso h('('ilUS(' it would hnstell results by shol'l;ening 
the calving intervl!\. With this hilckground t1H~ :3(i5-dIlY record WIIS 
set up flS the sLnndfu'd, Hlld 1"('4'ortis HI'(' IIllllte on Ull'(~e milkings dllily 
throughout; tbe perio,l. 

The cows nro kepI, in box st nils dllrillg the testi period. Ii'eeding is 
based on size of the cow (Illfl.intell!lllce), the l'llle of production of milk, • 
and the buUerfflt tesL of till' mille Feedin!! stflndlll'ds ore IlSN\ \,0 ..' 
determine tht' IlIltritivl' rc'qllin'llwuts, bHsc'4l 0'11 \\'l'ight. lind pl.'odlldion 
at the beginning of cneh month, lIud the feeds nrc ndj listed Ilccol'llingly, 



Originally the feeds used were corn silage, alfalfa hay, wet beet pulp, 
.and a grain. mixture with a digestible protein cOJltent of 18.2 percent. 
Beginning in ,July 1933, the digestible protein content of the grain 
mixture was reduced to 15.5 percent. Also the beet pulp was fed dry 
and mixed with t.he grain in the proportion of 1 to 4. This assured 
greater Ilceuracy in feeding the beet pulp !lud made the proportion the 
same for all cows. . 

Pasture is v!lriable in the Beltsville locality, and us there was no 
assurance of udequute pasturage from yelll' to year, Ilnd also because 
there is no aCC\II"utie mcuns of determining the umount of nutrients 
ohtained from pnstmc when othermliolls Ilre being fed during the 
pusture senson, the eows hnve no pnsturc dmillg' their test years. 
Exen·is(' is pennitted. in R dry lot. All cows itl'e ellcollruged to ent 
hu..v nnd silnge by offf'ring them slip:htl.v more than they will ('onsume, 
nnd the grnin mtion is ilpporti(HWd to Il1llkc lip the rcst of thc nutl'ients 
required for mflinjpnHI)('c find production. No hig'h-po\\"('n~(1 feeding 
methods arc followcd, find no dl'ort is mnd(' to pnmpl~I.' indi\Tidunl 
nnimals with spc('inl feeds. Durillg thl' Ie·sl:. yen!' tk~ ('ows are bred 
in tbe fifth month of laebltion. 

• 

All cows nrc puL on t('sl nL the first ("nlving, if cnJving is normal, and 
thcrel1fter thcy I1rl' iestNI under stnndnrd conditions as fn'quentJy as 
our fneilities "cill permit. The object of the first record is 1.0 insure II. 

mcnsum of production 10 bc used in the cn~1I1 !h(' eow dies 01' becomes 
in('npncitnted hefore n·nelting m:lturit~,. If Ih(' firsti parturition is 
nbnorml11 01' somethillg happens to interfl.-n· during the first test, 
I1not.hCl" rccord is be·gun nt the next: clIh-ing. Dming the Inctation 
periods when tOws nre not. 011 stnndnrd t.est fll(T fire bred for' yenrly 
cnking nnd l11'e fn·quently used on expcrinwlltnl kNiingkinls, 
Fncilities do not; permit having illl nnimnls on I('st. continuously, nor 
is this deemed Ilecessflry in ol'llpl' 10 ddennilH' their prodllcing nb"ility 
where the test.ing is donc undpr well controlled nnd stnndlll',lizcd 
('ond i tions, 

All cows were milked by !tnud until ~{ovemherI928, when 11. pnl·t of 
the herd wns ('hnnged to n1l1citine milking. After June 1931 the entire 
hcrcL WfiS milked. by mnehines, ('X('l'pt thflt rnost cows nrc milked by 
ltilnd during OIl(' Indfltion period !t.ftc·r tlH' fil'st. Sin('c January 1950 
nil cows on ks! hil\T(' 1)('('11 milked hv hnnd, 

E\'cI'Y elre'l'\; hilS \)(,(·n mnde to l)1'ovid(> conditions of (\Ilvironment 
nnd rnn,1l11gemenl thn'!:' could be mnd(· continuously uniform, The 
ff'pdin~ nnd hnndlin~ nre slIeh ns to enn.i>\(- cows to demonstrate 
liitf('rcllel's in fllnir nbility to prod.ue(·, under tllf' f'nvironlllcnhli level 
imposer! on tlwm. A 1'('5\ riclin' or \"nrinhl(' ('lwil'Onnl('nC WQuid defcnt 
I.he purposc for whieh the projects were S('\" up. Unfn.\"ol'llhlc environ
ment will limit the l'xpn·ssion of good productioll illheribmee. Pro
duction records during test yefu's ilrc mil(le under Lhe supervision 
of lheUniversity of ?-IH.,,~'lnnd rmd in fl('('Qrdnnce wilh the rules of 
the AII1('rienn .Jersey Uiltfl(· Club. 

R('tonLs made by cows unde!' (i yeal's of ngc when used for compara
t.ive IHlrposes nre eorn·('h·d to II rnI1Juro-ng-e-eqllivnlcnt bnsis by use of 
\·(\I'!'e(,tion fndors. hilt no other ndjustlnents nrc II1IHLo, Records 
II1ndl' by cows wit.h blind qUllrt('rs 11.1'0 noted, but no cOITect,ion is 
attcmptpd, heelllls(' UH' sltrink due' to /I. Honfllne-tinning qUlIl'tcr cannot 
be d(·jpl'llIiIlPd ddinitph'. I{('('ords for .\!I.l'IlIlioIlR shorter thnn :365 
dRYS 11I·e used lIR Ilill.d,.·, h('(,lIl1s(' I h(' (~olld it ions lin' f n.n)rn.ble fol' Il full 



year's record ahd the fault is in the cow. Siclme!'ls in cows is noted 
, and they are given proper treatment, hut no al10wance is made for 

any nondeterminable loss in production. If the interfCJ'ence is severe 
the trial is repented in the next Int;tation period. Tempera t,1I I'e .:1 
control is not possible with the equipment at Beltsville. No Ilrtificinl 
means are used to mllke the test cows more comfortn,ble during the 
summer months, though no doubt the high temTlt'rntures nnd "high 
humidity do result in lower production Icn~ls for some cows nnd 
particularly for those frcshclling ill the spring or C'nrl." SI.lIl1I11('1" months. 
While nil cows nrc hvllsed under the snme conditions, l'xtrCm(~R of 
temperlltlll"e nnd humidity nfr('d cows nL e1ifrl'rent 1)('riods of their 
lactations, hut no nttempl is mnde to (,OIT('("t for sueh dr('cts, All 
abnonnnlities :ll"(' rp('Ol"(\ed nne! I.'x(·pptiollnl ('ns('s will be di:;wuss(,d 
individ ulIll ", 

All ('0\\"8' nrl' r('lnill('(1 ill th(, III'rd. until I he.,' die from naturnl f'nuses, 
or 111'(' slnught('l"Ni for fnilul'e to hr(,l'll. 01' b('CHUS(' tlwv are no IOIl!!('f' 
useful on '1 lit' pl'O.i('(:1 s. '1'hos(' dispORt'd of nrc shurghl ('('(,d Oil t1If' 
flll'm to nfl'twd PORt mortem inform:)t ion lind 1,0 com pie! l' olll('r s('i('n
tifie nnntomi('nl Rhldies. 

TilliS, en'r." dl'ort is ll1:Hle 10 gin' ('nch CO\\', no Inntl('rilo\\" poor 11 

prodll('cr sh(' llln.y be, the ('lInn('(' to produce IlP to th(, lilnit of 11f'!' 
inherent cnpncity. TII(, eow with n CllPlwity production of :3.50 
pounds of buttt'rfnt hns till' Sfllll(' ('111'(' nnd tnnnng('llwnt Il.nd til(' 
sumc opportunit~T to produc(' liN IUflximUlll, ns thl' ('ow witll n ('Ilpueit.v 
production of SOO pOllnds, '1'h(' only controlled. "nrintion is thl' 
amount of llutrif'nts fNI. An nUc'mpl; is mnde to feNI (':)ell ('0\\' 

approxilllu t('I~' I() lWf'('('nt more lUltri('nts I lin n 11(,1' CHIc-ull) t('d. ref! Ilirc
ments, in orciN thnl II limited produdion mny' not bt' nttril)lltf'c/ to n 
limitation of f(,t'd, These stnnd :lrd iZl'd ('ond ilions II 1'(' d('Rignt'd to 
gin' ('yer." cow nn ('flUnl opportunit.\T io' prodll(,(' up to 1I('r ('·lIplwit.v 
and Imdoubt£'dl~c 111\' low- to good-producing {'o\\'lIns t lint oppor
tunity. Thef'(' :mny IH' somc' t'x(,l'ptioIUlII,\-lligll prodll('ing ('O\\'S in tI\(, 
hC1'(1 thnl \\'(Ilrldmllk(' rnll('11 hi~II.('r n'('onls if tlH'V WC'!'f' Inilk(," 4 
times n tiil.'" instl~nd of :3, if the.\' ~\'('r(' k('pl in R(T('('I\(:d stnlls ('qllip]>f'd 
with el(,etrie fnns dllring Ih(' SIlIl1IlIN lilontlls, nnd if III('ir np1)f,tilf's 
WCI'(' calel'(,d 10 hy' s1)('l.'inl fl'(,ds. Probnhl.,' tll('l'(' is II. pn't I." dl'finit(, 
ceiling beyond ",hidl ('ows willi hight'r inherent ('upucit." ('Ilnnot go 
whcn hfLndl(,d Ilnd('r till' stnndfll'flizpd condit iOlls d('s('ril)('d. 

Culves HI\' weigh(,d ('V('IT 10 dnvR for tll(' first n'nr find rnontlliv 
therenfter. Bod" 1ll('nSUf'{;f)]ents 'hflv(' I)('('n Illnfle of 011 nnimuiR 
pel'iodknllYT sin('(: .If/24, IHld pho!o~l'n.plls tflkl'n hy I:wlledul(' nnd in n 
compnrn.hle IIlnIllH~r. 

Every dfort iR hl'ill~ put fortll to nss('ntbk nnd n'('ord ('()fllplf'I(' 
infol.'mntioll IlInt IIlIly hl' Ils!'flll ill int('rprding th!' inh('ritllll('(' of 
prodllctiv(' nhilit," in nil tllI' nnilllllis in\'o",('d. in till'S!' ;;1 utii('s, Illul 1.0 
avoid hnsLy cont:! usions bu~;('(1 (Ill in('olll ple!.(' tin tIL 

DECIDING WHICH RECORDS TO USE 

In studying inllc'ritane(' of JIlilk production tilt' inn'stign.tor is usu
ally eonfronted with til(' problf'rn of dl't('rrnining, in (:IIS(,S ",hNo ILlii
mals II/wn mon' thit.ll one production ('('I'ord, wllicll r('('ord most, IW(;U

rat;dy IlH~iISllf'('S ti\(l prodllf'ing n,bility. Opinion is divid.nd as to 
wllt'Ull'r Ule Iligll!'sl sing\t: laetn.t ion period ('('eOI'd, an n.v('l'n.g(' of nil 

' 

• 
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IN BREEDING 

lactation records, or the lifetime production record should be used to 
define producing ability, In commercial herds where the sale of milk 
products is the source of income the animal that has It good lifetime 
product.ion will be more profitable than the animal that is a good pro
ducer for only one or two lactation periods; but where the selection of 
breeding stock is important or whm'e an Itnaiysis of the inheritance of 
prodlleing ahility is sought, it seems essentinl to lise the standard 
that is most Iwad" free from intcrferenee bv environmental factors, 
Lifctime production mn)' be interfered with Ijy breeding troubles, 
improper feeding, damage to the udder, or other injuril's, none of 
whieb hns anything to do with inhm'itance for level of prodlletion, 
Lifetime performanee mny be ns much. a mensure of good herd mnna.ge
T11l'n t itS of inheri tnH(,C. Very often the cow tha.t hns a good lifetime 
J"{'('ol"ll is one that wns fortunate .in escaping injur'y and attacks of dis
('lIse. "rhether these anima.ls POSSt'SS an inherent resistance to disease 
or an inheritance for superior constitution 01' hardiness that enables 
them to be good prOdIWl'I'S Y(,IIT afh'r year, is qucstionable. 

Lifetjme nn-rn,g('s tl'nd to reduce the variability of groups of daugh
h'I'S, lind ns this is fin importnnt point in stud,ving the tmnsmitting 
n.bility of sin's, it would appear IIN'l'ssn,ry thnt varilllleC be considered 
\\"ithout thl' modifien.tioll tlutt an'rn.ging would introduce, 

• 

'('he plnnnNI In'oc('ILure in th('se hrooding iIl\"estigntions is to start 
nil cows on h'st \111111>1' eon t 1"011ed l'nvironlllentni Gonditiolls when fresh 
with first ca.lf. and to IIllt.k(' n, second rl'eord after the cow has reached 
tIll' age of mature pl'Oduction. '''lHm('Vl'r faeilities permit cows are 
test('d in internwdiatl' In.ctntion p(·riods. 'I'll(' mature record would 
h(' the best stn,ndn.nl for mellsuring prodlwing iLhility, if it could be 
snJeI.\" ilSSllllH'd tlHlt n,1I would go w(·II; but uJlfortunat(,ly some animals 
dil' Or hpcollle stl'rill' hdol'l' rear-hing mat\lrity, oth('I'S suffer injuries 
or uddf'r dn.magp thn.t: IllII-.\' in tprf('I'(' wi th the' f\lll l'xpn'ssion of their 
inheritl·d nbility, and still. othpl'S j\.l'(' sl:trted on Ipst during yen.I'S when 
difl-inrlt ('(llving or other ullcolltro!l"n.hl(' fnetOl'S int('rf('re with the nor
mal fUlldioning of t1I('ir milk protiueing (·((llipllll·nt. 'I'hl'sP latter 
it<'nlS f\ll"llish the priJleipn,1 l"('nsOJlS fOl' stalting cows Oil test with fil'St 
(·idf. 'I'he prohnbiIitil's il.l·l' gn'atf'r thn.t the iL\'(~rng(' n.nimal would be 
:;ound nnd normnl in her first Indn,tioll than n,t; nil) subsequent lacta
tion period, hu t l\vell tIl(· fi rst In.ei,n.tioll period is subject to inter
f('n'II('\, h.," some of thl'se.· ph.\'siolo~i('n.1 cknLngell1l'llts. 

II: migh t lll' suggc·sl pd 1hl),1 H.II H,\'(·rn.g(· of il,1I1'I~cords would be a fair 
C'oIllIH'omis(', h\lt nH n.nirnn.ls do not Im\"p Illllitipl(· I'('('onls, nnll where 
ollly (l1H' r('("ord ('n,1I 1)(' ('(lI\sidpl'l'd C'ntirel,\" 1I01'mltl Ih" n.\"l~rnge would 
intl'rfpf"(' with the ('(lIT('rt intl'rprl'tn.tiQIl of th(, f'(·SllItS. 'I'h(, I:ompari
SOli of til(' 11,\"('1'1"1;(' pmd udioll fo!" n IlIlJrtlH'I' of Indntiolls fo!" tIl(' dam, 
with the first Indu.tioll of the dnugh te!", often PI'IW('S nd vH.lLtngeous to 
the dltught(·r hl't'l1.IISl' of t.hl' fn,et thnt; the dam is vpry Iik(·ly to have 
n. 1\.·tdowll in 0.11(' or mon' lal"fat.iOIlS IH'eilusl' of injury, discnsi,\, or 
diflil:ulty in l'ldving, and. this n'sults in til(' n,n~nlge l)(~ing considerably 
loWl'/.' thiln 11('1' productioll fo!" th(· In,dn,tion periods ill which she was 

• 
norlllil.l. 

The usc' of h('if('J" J"('cords only lnight be sugg\'sted ItS It slttisfnctory 
solution, uut under t111,I)('st of conditions IdllLllimuls do not calve at 
till' Sllll\(' lI,ge, no!" do they ILII elll VI' Hormnlly tlII1 fil'St time. :Further
IIlIWe, if slow IIIn,tu!"it.Y should be It dllu'neb'ristie of fmy purticulur 

:lO~7.1.J G_r;4__!! 
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group, the use of heifer records alon.e would act to the disadvantage of 
members of this group, . 

Age correction factors help to overcome the effect of age differences 
a,nd their usc is walTanted in ironing out unavoidable differences in 
age of first calving and also in making heifer records comparable with 
mature age records. 

After weighing all of the nho\'(' faets nnd tllt'ories it wns fil'Nlled bt'st 
to use the highest recpr(\s in nil (,flSl'S, pither actual I11ILturc records or 
the immature records enleulatpd to mntUl'it,v, in the stntistien.la.Jlalysis 
of the data, This inherited n.bility of It eow to produce milk is f'stl1.b
lished at the time of .:oneeption. How well this inheritance is ex
pressed by the individunl d('IWnds on the (\('gree to which environnwnt 
inbibits its expression. Envil'onnwnt ennnot 11dd to the inhl'ritl'd 
potential but does limit its ('xlll'('ssion, n.nd when this limiting Itetion 
is l1eM to a, minimum UWIl inhl'J'ih'd n.hilih' is most fullv demonstntted. 
Therefol'l~, the highest ]'l'{'ord is the lwst'lHl'nsUJ'1' of Inl\('rited. nbilit." 
of all animn.ls unde]' unifol'lll l'llVirOIUIII'U t. 

The mntl'rinl tha.! follows is lUI Itllu.lysis of tIl(' produeing, l'l'prodw'
ing, fi.lul tl'l1.Jlsmitting- n,hility of the foundation cows nssemblf'd 1'01' 
this projeet, 111111 of thc'ir Il!'og('ny sired by the tlm'c Jersey bulls IIsl'd 
('oncurrently, Thl' Moos(' O'F('rnwood 137024, Knrnnk's Nobl" 4th 
115589, and Hood's Sophie's Tormentor 145700. (S('t'F'irsl 'I'hn·(' 
Sires Us('d in the tTersf'Y Br<'l'ding Pl'ojl'('t, p. 15.) 

In order to demonstl'H,h' n,IIY pl'ogn'ssivf' ehll,ngC's whieh lnight: eon1\' 
about through :tlw use of pl'ot!uetion-pJ'on'd sin's it would npp('i\.1' 10 
be desirable t.o nnnlyzl' Ihl' dlttn, Oil n, gNlt'mtioll basis. There \\"11.S 

bound to be some ov('l'in.pping of genl'l'n.tiolls ns the wOl'k pl'og-rC'ss('d, 
sinec some of the foundn.tion cows W('J'C' still in thC' 1Il'I'lI when the lH'xt 
batte!'y of sin-s ('n,nll' into selTice, nnd blllls do 1I0t aU eontiml(' sl'I'Vi('p •
nhll~ for the StUll(' Ipng-th of time. HI'ports will be rnn,de of the resu.its 
of the contiuuous I))'on'd-sil'(' breeding on n, gt·IH'I'n.tion by gell('l'ntioll 
hnsis, n,t least until thl' o,-('l'iapping of gt:'!H'I'n,tions Iweoll1Ps too in
volved to continue in this mn.nnel'. Tn tht' heginning the pietul't' is 
el('111' , I1nd this first n'pod is bns(',1 011 the mn.tillgs of ;3 11I'oved sin's 
to thC' ol'iginlLi foundn.tion ('0\\'8, ",hil'h hn.n 1)('P11 sllhdivit.i('t.1 into ;{ 
1:,'1'oups. 

THE FOUNDATION JERSEY HERD 
In December u:ns, 4 ,JNS"Y felllnies wel'e pur:t'hnscd in .MUSSIL

elmsetts, but only 1 of t11('se and. her dn,ughtel' were used in the 
Bdtsville Pl'oj('('!s, till' OIlIl.'I'R having heen sell\; to fl, l)I'aneh stillion n.t 
;JeancI'PUe, lAI. 

InMn.y 1920,7 ('lIIltil'R \\'('I'(']HIITIIIIS('d ill Nt'w YOl'k StH,t.e lind this 
gl'Oup was (,Hl'l'yillg 2 ft'rnn.l(, ('nlv('R. OIl(' of tlw enhes died unci the 
other was ndded to i.lll.' foundn.tion g'I'Ollp. 

In June 1020, 1 eow \\"IIS plIl'('hns('d ill Nt'wYol'k, 12 ill ~lnl'yland, 
:3 in 1Jassa('husett s, and 8 ill M.llill(·. The New YOl'k eow died and 
of 4 femal(~ ('Illn~s (~luTied by the other cows, 1 died 111ld the l'eJJulinillg 
:3 bceamc foundation ('o\\'s. 

A yelll' b1U'r 8 femlLh·s wm'e pUl'ehllsed for allother projnet.-4 ill • 
Maine, 2 ill~I nss/Lell usetts, 1 in Vil'ginia, 1111<1 1 ill COIIII()(,.t,ieut. 
These 8 flmuties mId til(' 2 female ealvns t.hey wen' I:ILl'l'ying' were used 
as foundation cows, whieh IIIllkes II. totitl of 4(; fOlilldntion eows t.imt 
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were bred to. the first 3 bulls on the project. As the work progressed 
somet additionAl females were added' to the original foundation group 
but they made no contributi6n to the resu1t.s reported here. 

Three of the cows (Nos. 462, 463, and 464) were born in Oregon but 
had been used in herds in .Maine and Massachusetts. All others were 
born in the States indicated. 

Table 1 lists the foundation cows by Beltsville herd numbers, dates 
of birth, age at the time the project started, place of purchase, and 
names and bree(l registration numbers. They are divided int.o three 
groups for the reasons des(,l'ibed on page 12. 

'('.H'LE I.-Females -in the Jerse!J fOIil/dation herd 

. I 1 
Group and . I~"e Oct. ,

nale of tmlh \ 'I~ Ilno . i \\ here I'llreha",'!! I Name and reglstmUon No. 

------. ~----.-.. ---.. . !------------
Group I.: Yr. .\/0.' i 

~03.•••. __ ....... Sept. 9.1916 4 0' l\lass:lchllsctts .•• .l Ilright DorIs of Hillside ~060il. 
~Ofj•••••• ," ..... t Feh. 8.• 1914 n i :\e\\' york, •.•.••. Solli:lc's .Iacoh:1 I.oretta 314861. 
~07....... __....!Apr. 12. HII5 .1 .do.... __.".. .Tat'Oha'sLorettli Sophie :l5753.S. 
408............. May 21,19],5 4 (!o __ ._........ Jacoha or .Iersey LawlI Mh 369624. 

herd No. 

~09.....___..... Sept. 30.1915 11 I!'L.... ....... Sophie Jal'Oha Smoky a.';:I:I99.

410.......____ •. .Il1n. I. :91i 
 S .do........... J:ll'Oha's Wonder:18:;\lIi2 . 

.i __do. .Jncoha's Do\"{!' 4:-J1427.m::::::::::::l M~: ~~ l~l~ !I ..110..... ... .I:lt'OInI'S Ella 48.'iM~. 
4:18............ I Apr. I, Illll) Ii )ltls..';:"lchu~elts~~~. SophieS(m f\"finna 4tl4724. 
431L . """" : Sept. 12.19111 o . (10 .: Sophie's IdyIl4{i.;.'i2i.
HO.............. Oct.. 16,1911) 11 ... do.. ' ;;ophit·'s 1 \'Ina 4(~.iH7.
-1M......... . No\,. 10,1\120 .. lio,. Sophitl'S In'ue Lass 500789. 
4.j7 __ ..... ,. l\Iny 14,1\121 do V..(\a's [lllerestcd Doris .,29084. 

Gro~:~~~.~P~ ____ ... Oct. 11.1917: 

• 

II , l\larylnnd...... Indl.'pendenl. K:lt~ -IIS5il!. 


-120.........." Feh. 2.S.1918 , ...do.......... .\ralld's \'lob Ann 429922. 

424............ I Apr. 22; 1918 5. _do __ ~_ .. __ ~_~_ H(~h~cen's Ludy Omce -129m. 

425.....____ .... : l\Iay 8,1918 ·I! do ... _...... .Josie's SlIlU\IIa 429!1:1J. 

426.............. l\fay 8.1918 ·1 I. .do .....__ ... __ . Oo!den Jewel's .Il1lia 429930. 

427....... __ May 15.1918 ·1 . .do............ ;-.'ohl... ~1:)ld'S Latly l\lay ~29932.
..... 
-130............. .Iuly 26.1918 .do............ Harrlet.'s .lolly Qllt'm 429938. 
·132............. Aug. 8.1918 I: ..do........... 'I'rudi<' or Uermit.age's Sally ~59514. 

4:1~........... Sept. 15; 1918 • o .' .<10 ...._....... L"d~' M:llld's l\llss PolI~' 4591\16. 

4:1.5.. ........ No\,. 1:5.1918 i 10:. .do ............. \'enieof IIcrmlt.agl··sJ"", 459517. 

-I:IIL....... l\Iar. 3.10111, Ii : .,!o........... l\lahlt·,s Mary .Ialll· 4:;7181.\.

-137.......... l\lar. 10.1919 I ti ".<lIl ...... ~___ .Jellnh~'s SIlHana Oold -157188. 

441........... .\lay 20,lIlIS ! ·1 Malne ........... , l\roorrht"m Owl Ha~5. 

-142........ Aug. 20.1918 . I .do ____ .......· 011551(' OwI4.502.'iO.

44a.... .... . .Iall. 18.1919 S: . do ....__ .. • I Inleresled Crec;' 4iiH74. 

4H........ __ . l\lay 21.1919 I I •. .<10 .. "'''' .Inll~n'sled .-\Ilnahelle 478368. 

U5...... '.__ l\lal' 24,1019 41· ....do........... Inl('rest,'d l\Ioy 478:11i9. 

446........... _ .Iuly 2·1.1919 2 .. .do ............ · Int.Prt'sl(·d "\7lI 47\)0.9.

-I4i....... __ .. ' Sept. I; 1910 I 1-'-- .do... _ .. ~--__ Int('rl\Stf:d Lunil4!~O. 

H~L.. ..... . I Sept. fl. I9IiI o j ___ ,_dQ~_ .. _..... _ ~ Inll~restl'd Gam-t/9081.
449 __ .... ..; Sept. 8.1\120 ,. .. i l\llIr),I:II1(\. Oamhllgl"s 1\lalld .;14096.
453.. Oct. 24. 19'~O . : .....do.... ..I Gamboge's Jean 514098. 
4.55••• ____ . :1\"0\'. 13, I1r~o ;.•.do.. . l\rerton's Oarrrho~e';; Polly 514099. 

GrOllp3~ I 
462.... ...... Mar. 14.1917 fj I ~I"in('.... . St.l\IaweS I,assor .\)'rt·dalt):I9'1700.
-11;3. ........... Dec. 1.5.11118 91 Massachusetts.... St. Mawes Ruby ~a~.~I9. 
4fH ............ Mar. 4,191\): Il .....do •• .. I SI.l\IawI'S Olga F!ora H09!i9. ·W.,.... ........ Dt~e. :U.IIlH o :lla!rIl'..... I,ym or Pulpit Rock :li\72~9. 
·lii6............. 1\lay :1. HII5 ;, -I ....do.. \'letor's Lady Matlldn :1r.s,,9'~.

·lfi7 __ .. __ ~.~~.~ .. " AlJg~ .',I9tH 1 .do \'lelorI0115 11011 t ie 40~.'il\.', 
-If;;o.... ......... F~h. S, I!IIO ., f \~ir~tniu ...... ~IHjf.lsty'S Prillt'eSs Cn'tt'siu ·'398;13. 
·Itill.. ...........1Jllly 1:1. J91~ 2 t COfllll'l't.if'tH.._ r ~l,nk~1.Y's OarnhoJ,!c Pansy 2d 444539.
47f)_. ___ .. ~._ .. __ No\~. 7, Hr.!1 . I ·1\Iu!r1l'.... t (",rry·OIl 1~l(I~' L.. lty 5-1112~. 
.Ii8............., Jan. 24.11122 .. I Connecticut Syhll's Fau\'ic Princess Mi2-10. 

Table 2 gives a summary of the total reproduetive peI"formance of 
foundation cows in the various groups. In addition to Lhe 4:3 cows 
included in the table thero were :3 more foundation cows, 2 of which 
(Nos. 4:30 and 446) died shortly aft.er reaching Beltsville and 1 (No. 
453), which was boI'll t.here, Wl1S dis('arded as a· nonbr('edm·. These 
3 animals would lutve been members of group 2. The 4:3 ClOWS in
cluded in t.he study averaged. 05,.5 pregnaneies, wit.h some variation 

http:1-'--.do


-----

I~' ". ,~., _._ 

P~:!O"''frI6~e f)II01ini1dtio~; cofwsin the various gToups 
'-:-'~~~:-'.'. 

..1_'__G_'h_ro.Uc_P_l_'_'_l, __o_'m_,;-,P_'__ o_ro-,U_P_3__ __AI_I_gJ'O,--UP_S_2 _1__ 
1 ITlmes pregnant (number) 

Cows Conrop· Cow. Iconrop·l! Cows Com!Cp· 
. lions " I tlons " . W>os 

, ' , --------;--,--------- 

.·1::::::::::~:::~:::::t:{:::::~:: ~~~~F:~ N.mrl~~!Fi~:i N.mr N.ml 
6•••••_•••• __ •• _. _____ ._•• _______ •••• :J I 18 21 12 I S 30 10 flO 

I~::~:::::ffi::~:~:~::::m~::::::: ___11__1---;lhi; I:::::;~ ::~~~:~: !. ~ 
'TotaL...__ ..._.__ ._.__._..... --13-,---ga--;Q: 101 :--10-1-';- -43"----;g 

I ' '===== 
Avernge pregnBDcies per j 

cow .. _____ -.. --_ .. __ ~ __ . __numher._1 fU S.U I 5,5 5.5 

'PregnBDcics terminated I 


in otbcr herds__._.•• _. __ •• do .. __ , 29 

Cows died pn'gnant at


Bcltsvllle__ .~ •.. __ •____._._do_. __ :_. 3 4 

Pregnancies terlllinnted at , 1 


.-.I~.- .•--.I·· ···~···-··-I 
Beltsville.__ . _____ , _" _. __ .c1o.. _.1 Hi )(10 I 2116 


==== 

Results of 2IJ{i pr!'gnancles terrni- ' 


Dated at llelts\'lIIe: 

Live r(\male caln's___ .. ~ntJrnh('r __ \ 2 Ii , 81 


1 ,5 I' I:l!lDead female eah'es __ .....do __ ._1 1 I;) '6
'''J ai -··ii'---·····Live male cah-es.• _._. ____ ,10.... ,' sa 


Delid mille mh·es...• _••••do •• __ {i 

Aborted female eulvcs ___ ••do __ ._I __ 27 

Aborted lIIale c:lI\'I!s._ ••••do•••. 1 Ii 

Aborted (sex unknown) ___do •• _.! If)
3::1 'l __j _____ _Mummified fetus_ ...._•••do. __ .I._ I 

Total.._ ---....-----...--- .....1 1 r>8 I 3 100 I4U • 211 • 
I Includes 2 twins. 
2 Inclurlt:s " tWins. 
• Includes 6 twins. 
• Includ~s 10 tWins. 

between groups 1 nnd 2_ Thc nnimnls in gl'oup 2 werc younger on 

the avemge when purchased thnll those in the other groups, which 

included animn\s thnt had nll'cndy calved once or more. Twenty-nine 

of the pregnancies were terminated before the cows renched Beltsville, 

and 4 cows died pregnant,_ Group 2 nnimnls have the compnmtive 

disadvantngc of hnving their entire breeding histories recorded, but 

some of the animnls in of-her groups hnd nlmndy established some 

broeding histol'y befo;('e t,hey wCl'e brought in, This could I'eadily 

account for the difference in nvemge number of pregnnncies between 

groups. 


It. took .562 serv.ices to establish the 210 pl'e"nnllcies nt Beltsville, 
an average of 2.68 services pel' ('olleeption. Tilis occlIITed during a 
period. whell the herd W/IS hel1vil'y infected with Bl'ueellosis, and in 
addition during the (.a.r1y stngcs of the breeding project every effOl't 
was made to get cows with calf in order to build up numbers in the 
first generation, Sex mtio was about even in full-term calves, partly 
due to the number of pnil's of female twins, When sex was detel'- ..' 
mined in aborted fetuses there appeared to be a preponderance of 
males. The incidence of ahortion was abnormally high because an 
active Brucellosis infection established itself early and was not con



trolled Ullti1. thehe;rd was' nit~Jly divided. on a; basis of the Bang's 
test. Five sets of twins recorded were all female twins. ' 

In the early stages of the --Iersey breeding project every effort was 
made to keep the herd on a broad base by obtaining female progeny 
from as many foundation cows as possible, and for this reason cows 
were sometimes bred more often than would be practical under com
mercial conditions, This practice yielded some llnusual information 
on the possibilities of having cows conceive after repeated matings, 
The individuals which responded on lat.e services also tended to raise 
the average number of services per conception for the entire popula
tion, and in table 3 the breeding performance of the three grOlJps of 
foundation cows is broken down on 1\. hasis of numher of animals that 
concehred on the 1st to thp 18th servicc'. . 
T.UlI.E 3.-Nu,mbcr and perccnta(le of cortceptilJrt.s by three (lroUJl8 of foundation 

COlllX on sel'l>i(:e 'inti:i(;uied 

[ ~----~l'-~I~: 
Service (lroup I I flrotl]l 2 Uroul':l All groups ! j~~~e 

l~:~_________1 ------: 

)lVu11Jber' Percel" 1\'11 mfJer Pcrcen,llVIIlIIlJer , Perl'enlllVltm(Jer~Percellt Percent 
Ist_________________________ ·:H: 50.8: ,;8 0;.4 18 42.8 : 110" 52.4 1 52.4 
2(L_________________________11 l lIi.,5 I 12 11.8 4! 9. Ii 1 27 i 12.8 !,' 65.2 
3<1__________________________ !i 8.!1: (j S.il 41 \1.5, 19 i 11.I) 74.3 
4th_________________________ :I j .1.5 10 9.\1 Ii It.U 18 \ 8. Ii I 82.8 
5th ___ ._____________________ 4 i 0.0 -I ·1.0 2 4.8 10 I 4.8 i 87.6 
6th _______ ._________________ I, I..) 2.0 3 7.1 6 2.8 90.4 
ith _____ .~ ______________ "' __ .. 2 I :i.0 2.0 1 5 2.4 92.8 
Bth _______________________ .. 5 7 . .1 ________ ________ .1. 8 7 t 3.3 00.1 
Oth._________________________ I I.!) .1 1.0 2.4 a I 1.4 97.5
Ilth _______________ . ________ .. ______ .. ______ ,.. ________ ._.... 2 4.8 2 1.0 98.5 

gi~::::::::::::::::::::::::i::::::::;::::::::11 : Ul :::::::: :::::::: : :~ ~:~18th_______________ • ___ . ____ '_ ... ____ j_.______ I 1.0 ________ ________ I .5 100.0 

1------------------TotaL ________ .. ______ ! 67 ________ 101 ________ 42 _______ • 210 _______________ _ 

'l'otal nUlnht\f o~ sCfviees_ ..... \ 175 24i \4\l 5HZ 
Scrviecs per conception. ____ I 2.61 2.45 3.:13 2.f>B I 

The complete breeding performance of the foundation cows was 
not made at Beltsville, consequently this population may not be 
entirely typical. Twenty-nine pregnancies had been terminated in 
the herds when~ previously owned, before they were asscIliblcd at 
Beltsville, It vlill be noted tho.t abou t 75 pCl'cen t of the pregnancies 
were estn.blishcd when the cows had been bred :3 times, and more than 
90 percent were established when the cows hud been Iwed less than 
7 times. There is some dil\'m'(\lIce between groups in the number of 
serviees required to establish pregnancy, but this may be nccounted 
1'01' by tht·. fn,ct thi~tin group :i several {',OW8 with good previous breed
ing histories we/'p intl'Od ul'ed .into n. hl'l'(l wi th iUI noti ve Brucellosis 
infection, Hitd the authors 1'0110\\,('(( illl arbitml'y prn.ctice of dis
elll'ding cows after 6 fLttempts to settle them, the lIl/mber of services 
pel' conception would hn.ve itverngl'd about 2, TLwsc data indicate 
thllt it would be difHeult to mllkc !lny It/'bitrl1,ry (ll'cision based Oil 

number of services ns to when a cow is definitely stcrile. 



ButterCat Smte oC origin 

.OrouP 1: POllnds . 403____ •_______________________________ _ 
f'~7 MBssachusett.,.. 400______ ___ , " ________________________ _~ 71;8 New York. 

Do.
A07'"__________________________________ _ 

..-408____________________________________ _ 14.450 Do. 

.. 410_________________________________ . __ . 


409__ " ________________________________ • 
11.6.;6 Do. 
1I,852 Do. ,. 411._________________________________ ._

412_________________________________ _ 12.959 Do. 
. S. i17 Do. 

11.485 Mnssnchu.'Ctts.=::::-::::::::::::::::::::::::::::::::::! 12.001 Do.440_____________________________________ ! 

454_______________ •• ___________________ _ 
 1fi.2i2 Do. 

11,069 New York. 
457__;__________________________ il----1-----1----1--------- 16.813 l\-[IlRl;ln{~husett.s. 

AVerageOCI2________ • _______·__ ·.._____ I=~~~I==~~I-=~~·I==~======= 
OroUP2:416_______________________________ _ 


. 420_________________________ •____ _ Maryland_ 

.424_________________________ •__ ._ 
 Do. 

425'_____________ •__________ ... __ • 
 Do. 

426____________..___ •_______ •• ___ "_ 
 Do. 

--iii~i2:;' Do.427_________________ ._•• ____ • __ •..• _ 
12,195430' ___________________ ._•. ___ .... _ n".

Do.
432______ • ________ ••• _............... . -·-S:42.; .~. Ifi Do.
434_ . ___ .. ___ • __ .• _. _'" _•• __ •___ • _._. 
 9.3i6 5.80 Do. 
43.~___ • ____ • _____ •• __ • " __ . __ ... _•. 11.676 0.44 Do.436._. _____________ •___ ... __ ••. __ ... 12.597 1).14 r,47 Do.437____ •._____ . ____ ......____ •_.• ' _. 13. no !i. sa 709 Do. 

10,079 .~. 61 561; MaIlle.
44L _. ____ . ______ •____ • _____ .. ___ 
442___ . __ •. __________ •_. ____ •... __ 7,824 Ii. 50 438 Do.443____ • ____ , ________ ..• ___ • _. ___ . fl,621 4.8-1 465 Do.444_________________ .. __ •_. _______ •• 

12.614 ,".t1i 710 Do.445 ____________________ .•• _____ ... _. 10.999 [\.06 667 Do.446 '. __ •__________ ._. _.... _____ •.•• no.447' ______ . _______ . __ • _______ •• ___ • --------- ---------
448_ ._. __ • ____ . ___ •____ • _ • ____ •• __ • -- .. ---- .. -- ------;\55- Do. 

4.IHi no.449. ___..___ . ___ • _________ ._. __ . _ .. . Ii..51 4.~ Maryland.
453' ____ •._____ •••• _... _. ___ ....._. Do. 

no. 

Average of IS___ ........ ___ •___ •__ •. 


455______________ •• __ .. ___ . _________ _ 

Group462.3: __ . ___ ._. ________ • ___ •. _______ ••__ 

463_________. _____________ .._________ • 
 11.48fi 0.07 fin; OreJ,!on. 

464 _______________________ .._. __ ., ••• __ 
 i.8:11 4.77 :i73 Do. 

465________ • ___________________ •.•• ___ • 
 12.884 .1.85 7[>.1 Do. 

466_. _____ •• ___ .•______ •_______ •__ . _ •• __ 
 8.412 4.7,rj -1IJO MaIne. 

11.078 .1.38 Ml7 no.
467 _. ____ ............... __________ ._. ,._. 
 11. nll 5.19 072 no.468____ •••• _____ '" _... __ • ____ •________ _ 13'(lIlo 4.88 f':i9 Vlr!'lnlll.469________ ._ ... __ ._ ..• _........_. __ _ 
 8.IX15 0.89 472 Connecticllt.475..______ .. _._ ••• __ . _ ... __ •_____ • ,. IS. i3S 4.78 7.i3 Maine.478 _______ ... ___ •. ___ .• __ . ___ ... ______ _ 

1O••m 0.48 5ill Connect.h:ut.. 
I-~-I-----I------l----------------

Averageotlll.-- ____ ·_· ______ .._____ ·_I==="i====I,===I========== 
Orand average of 40.. _.._..... __ ••• _ 11,443 5.4R 62S 

, No record. 

PRODUCTION RECORDS OF THE FOUNDATION COWS 

Table 4 shows the matlll'l'-equivalent production records of the 
foundation cows. All these J'ccords were made undel' the standard 
conditions at Beltsville on :3 milkings daily for ~~65 days. 

The grouping of the foundation cows is more or less arbitrary, but 
the 13 cows in group 1 came from 2 herds which, it was felt, had 
del!lonstrated a fairly sound breeding program for a num~er of ;real'S . 
. This was substantiated later by the results of systematic testmg at 
Beltsville. The 2 herds from which the 23 cows in group 2 came did 
not have the same background of a long-time cow-testing program. 



The relative producing ability of the two groups is pretty well eMtab
lished by the averages shown in table 4. .I 

Most of the 10 cows in group 3 were brought in for use on another 
pl'Oject, and were selected because of their family breeding. They 
arrive{l somewhat later than the others and seemed to react more 
severely to the Brucellosis infection. In addition, some of them 
were well along in years and it is douhtful if the production records 
made by some cows in this group are tl'uly representative of their 
real ability, On the basis of their nelunl production records, how
ever, they nppeal" to be on n pa.r with group 2, but the nuthors nre 
inclined to believe that hnd ('onditions been the same for nH groups 
they would hnve IIvemgcd dose to the group 1 cows, This may be 
speculntive, but it dOCR help to understnnd more flllly the results 
that will be shown for the progeny of the cows in the different foun
dation groups, 

The mnttrr'e-equivnlent l'l'('ortls of the 40 founcin.tiOIl cows averaged 
11,44:3 pounds of milk and 625 pounds of huUprfat, Four of the 
foundntion cows were daughters of other fOllndlltion cows. These 
4 daughtel's n.vcl'Ilged 594 pounds of fnt n.nd their dnms Iwel'aged 6:.l5. 

Block 2 (tnble (j) gives u. summllr.\T of results of t. tfosts on the three 
groups of foundlltion cows. A highly significnnt difl\'l'cuce is shown 
between group 1. and group 2 in both milk and but,tf'rfat pl'Oduction, 
u.nd n signifielUlt diffel'enec is ShO\nl between group 1 and group 3 in 
buttel'fnt produetion, 

• 
Only 2.1 of the foundation cows, or n.bout hulf of t.he 40 foundation 

cows with production reeol'ds, w('rc represented by femule progeny 
in the first generation. SineI' this division of til(' foundation cows 
was entil'ely mndom, it mig'hL he intpl'esting to (kh'l'Ininc if there is 
any wide differt'lIee, in lllilk-Itlill-hutt('rfat produetion Ic \"(-1 , bctween 
the ('ows thnt hnd J,,'oj('('t f('lIlllle prog-ellY H.nd thos(' thn.t did noli 
(tablt' 5), 

TABLE 5.-Al'el'{/{/C I/w/ure-i'qllil'"I(!lIl production r('cOl'lh oj the Joundation cow.~ with 
te.~te" fell/file prof/cn]J (/ lid 'd Ihos,~ ·lI'illwu/. jel//(I/I' p/'O{/Cl/.y 

POIlIldutiotl ('ows wit.h UlsH'd Found:.ti ion ('O\\~~ without 
relllulC' progeny [rm3It" prO!!t'n~~

FOlllldM,lon cows 

('ow,$ I :\1 ilk Hull11 r(nt COli'S r :'l,lIk BlIl.lcrfllt 

'---1--"-j ~-

1 lVU mller i "dlllffl...; Pt'r(,{111 "Olln:I.I(, ,Yllllilwr t }l(W wJ;s Perceflt POlilldlf 
nroup I. '" ,; 12, :1,2 5,H2 ti!#l ','.'j' ',i 1;1, r", , 5.no . 71~.
(irolJp 2._. I tI 10, i51 rl.;')s .iHti IO.f)fll ,I 5.42 ,')7f)
Group :3 .. 1 fi H, i,'''d 5.11 WI 

11 II. 'W;1j 1~ I ~~-;'~~:I~l ::~ 
Coefficients of vnrinbilit.y for milk /1,1'(, 11).47 lind 21.80, respectively, 

for th(~ 21 cows with tested prog'cny n.nd til(' 19 withQut tested progcny. 
The coefficients of vnrin.bility for' bUUPl'fll.L Il.rt: 20,07 and 20,0:3, 
respectively, for Ute 21 eows u.nd tll(\ In ('OWS, 'flw difl't'rellee bet\\·cen 
thc menns are no1; RtnJiRt,il'nlly si~lIi(i('nnt., ns shQwlI ill bloek 1, table 6. 
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T.4.HI.E 6.-Prmillc/,ion lIIe(JII.~, .~talldllrd dl!I'il/ti(/II.~, l11/d cfll".llit;it!llt,~ 1(1 I'IlrhlliOIl bl]/'ItJCCII I'llrio/t," f/rolt/l-'I of .fll/mdalioll cow.~ and the jirllt-generatiofl, 
prOf/CII II 

l l'I'(ItluC't.iOlI IIU.'tUtS Sf,lllHlnnl tl"\'ial,jIHl COt\llicit·nt. or \'tU'int.ion Significnnt f test bct\veen I 
FOIllltllltiolt('oWS 1 Anillllll:; ..-,...-.~ .... --~----,-....... --.......-,------~--.-.--~ - ....  -------,----,----T-----"j---

_._.• _ . _~ .• '. _,_,., ._ .. ~.___....__ .• )1 ilk 1111 1Irr'fllt )1 ilk 1I11i.t"I'(a! )1 ilk 'I'~S! I '. ~':'~!__' ,~~~I Milk _I~ 

nl()(~k 1; J,.VIINifJU ,'oUlld:( f'nallt; ,IOllllil,., I'fl/lilt/,,! r I't'fet'i/I l'n/lllt/,., "()III11I,,! 1'"lft'I'nl /'Olllltl.'f i
, I

' 
'1\IJt'tlWS. ~I·H) 1I,,11:i [1"aR, li!'![i'1,:l7:\ O.-1i l~rl.t\ so. i·' S.f18 :w.wJ .. 
c()w~\\·ithprog'\nr 1 21 Il,OliO fI.fla! 110li' 2,16:' • flU 121.H W.47 H.l~ ~n.()71} T8 ,Nil
(!ow~ without pr(I~,IHr J IH Il,snrJ 5.,1,10) t~'17 ~••~sn "H 1:"'1Ui ~I ..'W 8.01 :.~).()a! ,. N : 

1I100'k~; I I 
CoW-SillVl.'oupl ,1'2 1'1,~HI\> fi.fil 7111 !!,~~:t .·It IO:!.H li.t;~ 7.S·' 14.:U 1&2 ••
rowS. itq!rnuJl 2 . I.'; 111,701 ,t.-In r.Sii :!,OOO .:is lO;ttl ISo-HH l,tOt 17.(1) I &a NSr 

f.'O\\'" itl gl'I)IIIl:1 .1 II) 11,010 r..:tU [,~·I ~,iiOii .iil, lar•. 1 ~~.ir, !I,U~! ~:I.Ir. ~&al NS N8 
1110('1, a;! ' I 

Cow}' wllh Jirn~f'IIY (ur'wpi!!hh"d~;. j. 1 . 
FrulJI group! J2.;i7:J fi.U:! {iBn :!,·lr)\I .ar, tlo.n Hl.S7 H.:!:i. Hi.ua 1&,2,1 NS I N8 
From ,.;ruup :! 1O,7b1 rl. b,'\ ;ir'" I, 7~~1 . no u:" Ii 1tI.7:t Itt 7li Ifi. (H ~ I &- a NS • 

FrOlll~n)llp:' 5~ 1I,7S1 .1.11 [,01 I.b·'1 .~J.t W~.:i hi.iti n.li;) :!1.4H: :!Ara; NS NS 


Blnd\"·1; - ~ ... -_. -, -•. ," .. - ::":" ....::.::::.:...:-;;:. ;...::;;: ~';-~-;-;:::"~'-==i~-"=j----:---

COW$ willi JlT'(l!!t'I1Y (w,,-i!-dlh'(i): I ' : t 
Frolll group I 10 I~,:!I:! ;\tiI fNO ~.tli"{i .:~~1, \l1.S li.f!!) rv.:! , la.flO: I,(.:! I NS j NS 
1~1:!HllgrolJl,»~ I~ I~).H~S ~.::V I~!~ '.7t~~ .!~:f lJ!.! l~i.'!1 t~.n:, lti.uzl .I,'~:~j •._. 1 
.. rOIll g-nmp.i I ttl, tldl iI,.O ;I.~ I••i~"l ••i. ,Ii. jJ I,i, it" h. Iii IS.4f I *' ,\0 .~:~:"i NS 

.::\II~igI'OIJPS ':!i 1I,IS7 5.;")0 til.. 1,~'Hi "Iii IW.n li.-I:! S.:iH 

.·IU;iT-lit::\t:n,\'rlf.l,:\ I'HOnt:~'· 

III<"'k.'>: 
A II dflllghlo'rs...r a sfn's 27 I~. la·. 1 ii.-Id i~;O ., Jill n.4:1 I 112. ~) IS. Uti 7,&~ :nauJ,:htl\rs or .Moo:-:(' • I:i 12, b')7 fl.;':! 1~i1 i'tV~ .,111 , Si.O l:\Hii : i. {,2
I hmghh·r,r.: ()f 'l'Onllt'lItlw .. 10, sr,;i rl, nl nn:! a: ;i~~) .:1:1 IrlftH aU.Hi i ii.S>'n:mghh,'rs or Knfnnk Id I':!, hi:! ~'i. tiO !~~I • ;,!) :!,u:t! r I:!ti.!' Hi. il 10,54 ~!~::::.~~:~~ 
I NS IIIt!!in:; nnt sh.milkalll~ I nsh.'l'isk 1Il1,IUIIS ~igllifh:nllt al I Iii· r)-IWI'h'''t 1",',,1: 2 asll'risks ItIl'UIl highly si~nilh>:alll llt t tll' J-11\~rt:t~nt h..'",-1. 



Table 6 was developed to bring together the relationships between 
.the variuus groups of foundation cows and their progeny in the first 
generation. The number of animals, the means for milk, butterfat 
test, and butterfat; the standard deviation for these three items; and 
the coefficients of vuriution are shown. The significance and non
significance of the c1iffel'cllees of the menns Ilc("ording to the t test Ilre 
nlso shown for hutt.(,rfnt nnll milk wher£' neeI'S~IlI"V. 

Block I (tltblc 6) lists these compul'isOllS for fhe I,ol,al fouudntioll 
group. Within this group of 40 ,tollndntion (,OW8 only 21 hnd rlaugh
t('I'S which ('omp!eted pI'odllt'lioll n'('01"ds. The diffel'('n(:e8 IU'll not, 
st ntis! ielllly signifiC'nnt Iwhn.'('u thc group with project pl'Ogelly nnll 
that. without., indienting thnt tiJel'(' wus no bins from this SOlll"ce. 

Block 2 (table 6) shows tlw 40 fouudntioll cows scplll'at.cd into :3 
g-I'OUps. There is It highly signifiennt diffel'ellce between groups I and 
2 in hoth milk and butt(~l'fnt, nnd n significant ditfm'cnce between 
gl"oups 1 Ilnd :3 in butterfnt. As explnined elsewhere in the text, 
Ilowe\"er, thl.' 3 sires were milled to cows in nil groups, with the 
(·X('('pl.ion of Hood's Sophil"s Tormentor, whose dnughtel"s wel"e nil 
froln gl:oup 2 dums. 

Bloek :3 (tnbl(, 6) shows n breltkdO\nl of tlH.' 21 fouudntion 1IIllllS with 
("Illltle pl'Og'euy. Ilt this sorting there is no weighting of the dams 
Ilf:l"onLillg' to t.he Humber' of fell1i1ll' progeny. Be\'w('en these groups 
i h(ll'e WfiS 110 statist ielilly signifiennt ditl'el'('nc(' wilh till.' l'xception of 
it signifieillli d ifff'I'(,llt:(' II t. I IaI" 5-))I'I'('('nl I('vpl 1)('1 W('l'n group~ 1 und 3 
1'01' bu U(·rfnt. 

• 
In bloek 4 (tub'" 6) ther(' .is the Slime grouping of dnms ns in block 

:3, hut tIll' (Lflms 1111\"(' been weighted u('conlillg to the number of 
femille progeny. In tllis ilrrnngenlC'nt. th(,I'e is n signifiellnt difference 
between groups] find 3 for milk prolLuctioll ilnd, II highly signifiellnt 
diff(!r(,llt(' between groups J nnt! ;3 fot' buit('rfnl. 

Blol"k 5 (tahl(, 6) shows the llH'nnS, stilJlrLllrd d('\'intiollS, illld ('oeffi
(·ienls of vllrifltion '1'01' illl: firsi-gelH'rn!ioll progl'ny, first liS II grollp 
alld 1I ..'n hv l'llt'h of ! lit· llan'(' sir!';,; uSNI t'Ollt:IIJT,'nl Iv. TIll' dlltu in 
l)l()j·].;:s 4 Hild Ii IlIl'ord '1\ dirt'd comparison hdwl'(:n the 27 dums 
(w('ighl,'d) with f(·lllId(· pl'Ogl'lI.V nnd thc' '27 dllllght.!.'r's of t.hl' fil'st :1 
.I"I'st'.\" sin's, 

FIRST THREE SIRES USED IN THE JERSEY BREEDING 
PROJECT 

] n. dis('lIssin!.! UII' firsl tlm'i' gil',,:,; i llUl. wert' I\sl.'I.1 in till' .Jm'st'Y 
bl,,~('ding proj ('(: I , it \\'ill 1)(' 1l('('(·SRIII'.\' 10 illclude til(' tOlill hl'l'l'ding 
pNforllHlIH:e of eH1"1I sin' ill on"'r to ),!1'1 H tnt(' estill1l1if' of his worth. 
'J'h(· IIS(' (If til(' Ihr('(' sirl's WII" not f(·stri!'t(·d to I11l1tings with 1111' 
foulldnlion ('1,)\\'" to 1)\'0<111\'(' /irsl-~I'I\('rl\tion t)uthl'('tiS, "int.'\' tlu: 
prokl't plillU; nlso ('fdlc'\! for Ill:lt.ing t'lll'h "ire to ([Hugh/,'rs of the othcl' 
t\\'o sirl'S to pfodu('(' 8l'\'ond-l!l'IH.'I·nt ion (llitbred" Illld Idso llmting each 
sire to his OW11 dlwgh l('r::; 1:0 pl'od un' s('('ond-gl'Il('l'Il tion inlweds. 
'1'111'1'('1'01'(', t 11(' dil In on tlli' hl'('('ding p('rfOl'lHlIll('(' of endl sire Ill'(' 

shown ill iiulls('q L1('nl: tilhl"" wi tit H !In'nkdowll hllsed 011 the Vlll'iollS 
g('It('l'ilt iOlls. 
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THE MOOSE O'FERNWOOD 131014 

The Moose Q'Femwood,was in service in the herd of R. L. Burkhart 
at Albany, Oreg., and was purchased when that herd \Vas dispersed. • 
At that time he had 4 daughters that had completed Register of 
Merit records, and the mature-equivalent average of their I'c('orcis was 
721 pounds of butterfat. Othcr daughters were on test when till' 
herd was sold, where they showed eviricn("!' of good-produ('ing" nbility, 
but none of them ('omplded a n~("oJ"(1 ill the Ih~nl to wlti('h thl'Y WI'!"I' 

moved. 
The 1\1oose O'li\'mwood WIIS nn Owl-lnterl'st-brl'd bull, as indient('cL 

by his pedigree shown wit.h his pictur(' in figure 1. lIe WIlS horn April 
30, 1915, and hrought to Beltsville in Oetoher 1920, where he wns 
used on the ,Jerscy breedin;:r proj('d until his lnst suec('ssful scrviee 
on June 20, 1927-nt whieh time II{' wus 12 yt'HI"s :3 months of ug(' . 

• 


FIGURE I.-The Mo(>~c O'I<".·J"IlII"ood 1:3702-1, (111(\ of tlt() first three sire;; 11$('(/ ill clil'! 
.rer~('y Ilrccdillg projcet at Lkll.,;\·ille. 

(Th,' Owl I'" :tWr. II.' 
;':p*'l"mlh_,\d Owl 
;jj"O:-OS 1spP1"1I11if'ld II'l.,-;:-i,\ ,1 ::!UiI-tO 

Tb~ :\Io(.se

O·..·erllwo)ull

lai024 


frhl' Owl 1':'; ::! 1\I;' He 
"Jh.rll1tir.,,, Ow, ","" l ~(tPI·lnll .. ld I.:is~i.\ 1:.!!I;";-IO 

OWI'li Int(lr'·;-:lt·1! 

-]'utH.'$ :! I:! I :!:{ I tlf,'n'st(:d I'f'itl('{' G8!!!!·' 


IJltel',·j.:h·d NUll('rI •{'I'Oi'lP$ 1~Sl uH . ~11 tlt·y's TtHlf';:; I :!:!8uO 



Table 7 shows 'thetota.lbreeding p~rformance of The Moose O'Fern
wood at Beltsville, not only when mated to the 3 groups of foundation 
cowS but also when mated to his own daughters and to daughters of 
the other 2 sires that were used concurrently in the herd. 

TAIlLE 7.-Total breedl:ng performance of The Moose O'Fernwood when :.8ed in the 
J P,Tsey breeding projert ai, Bell.~ville 

R~sults of ronl'(>ptlons 
.\\·cr.I--------·--------___ 

age 
Flrst'~c'..emtion outbreds 

Fem,des 10 which Cows that oon· Ices 1---------_-:-_____;--__ 
Tbe l\fooscwas mal'!<:l bred oon· '-'!p. cpoe,·,r. Felllales ~rllles I Abortions II 

"'I"cd tlons Sex 

Cows 'rot.al sen'· 

~~~ I ~ I : I I un
, : !I LI\'e ln,'ad 1 1,1,'" 1Dead Ili~l~ IMale ,known 

-.----- -I--<----l--I--- --,----'--1--"----!:.Yu m· , ,Yu ",-1 1..\-11 m· 1'1',".r"'- j .1\""I','~rm- ;, 1\~:r'1'- ;"tu m- ; l'ttum- I J..vum- Nrtm- Num-
Foundation cows: btr I ber Iber <, '1< IItT, ber iller . ber beTIGroup L_. ___... , II I I() 211 2.34 , 1:1 0 II 1 1 ; 0, 3 4 

Group 2•••_...... 3 I :1 8 2.,';0: a , :1 2 ' 0 1 0 '0 1 
Group 3....___ ... __8_1__; ,__14_1~~1__~~ _~ _!_'_~I__I_):__'3____1 

'rolal........... 22 t 20 51 2.24; 1 2'2 , :I If; . 1 n I ft 6 


J)aughl~r~ of Moose •. 15 12 

St.'(,Olid-gNlf'ration outbreds 

, 1 1 I I
Daughters of ~Ilm"k ; 2 2 2 1. ()(l i 2 I 0 0 ; 0 0 , 0 0 

Daughters of Tor· \ : ; : i ' f 


lIlenlor............. ; .I \ I ! 1 i 1.1){) i 0 , I : 0 i () I () I 0 0 


.\l~~:I~-=.::~~I=~r=~fl=;;r~r~l~t~i=~r6==;g=g 
I Includes 2 twins. 

'I'll{' d is(~nsl' si tuationin tIlP Bnltsvillc .JeI'Scy \tnrd, IlS in the early 
pl'riods in 1l1ll.ny other ncwly assembled. henls, was crit,jcIlJ. Brucel
losis "ras I"Ilmpltnt, Ilnd many ciI.lvl'S \\'('rc weak nt hirth and did not 
sm'vi"e. Breeding diffieulties wen' n· natlll"111l1ftermnth of this situ
ation, nud losses dlH' to st('I·ility following nbol'tions wpre mUler heavy. 
Tlw totllls of living female enhT(,s, as given in tablei, look substantial, 
but the proj('ct \OSS('S Ilrc b('Upr appreein.tcd when presented in tabular 
f01'1I1 (tn.ble 8). 

,(,,\ BI,t; S.-Barly lcM8e.~ of fC'/II,ale pro(lf?fl.y thol, /fCTC .~ircd b!J 7'hc M(Jo.~e O'Fernw(lo(/. 

http:1l1ll.ny


Table gis a listing of birth dates, names aiul registration nUIilbers, 
8J1d herd numbers of all the Beltsville daughte~ of The Moose O'Fern

. wood, and also the ages of sire and dam when these calves were con
ceived. 

TABLE 9.-Female progeny of the The Moose O'Fernwoo(/, and age of parents at ti'lIII" 

of conception 


til' 
H t i F t AJ,!l! of t A!-!e of 

nnug-hh~r's nanw and regist.ration ,en. ot~n-; sin~, at Idarn alDoug~~~:s herd ; Dllte of birth 
C 	 No . . No. of: d:lllon conet!p- cont'Cp

~ . \ dam 'y:rotlp tion t tion 


--------:--- 
First·generation 

outbreds: 	 Fr.•\lo.! I"r . .\If). 
'0'472••______ ._ Oct, 25,1921 I Owlet, Jat'oba Irew' ,>~1121. __ •••• -- 5 S I 5 ;1 


473.... __ ...... ; Nov. 4,1921 Owlet Sophia Lou ,~II22._ •• ____ •• ,) 9 , I !l 

00 ......479...... Feb. 15.1922 I (1) ................. ____ ........... . Ii 0 :J a 


48.1. __•• __• __ •• .1 June 27,1922 ' (IL ........... __ .......... ,.. :1 Ii [) 2 10
i

493 ....._....... 1 Feb. fi,192:1 I (1) ..••.••__ • __......... __ .... . I I 4 2 

4115•••_••••••••• , Feb. 20, \92:1 Owlt~t Sophieson ["'Itlll G02()Oi . I I , :l 

496.••_.•• __.... '\Illr. 6.192:1 I Owlet, narnbo~,' ·.\Iaud t\O.;;181. " i I I 9 

612•••• __• __.... :'Iar. 8,19'24, (I) ..........__ ......... .. ;j 8 2 ·1 (\ 


613..... __ ••••__1 '\111r. 2II.192~ , Owlet ;':ophic Fjg~is 'l423i8.... : I 8 a 8 

~15.. •••-- •• -- •. i Apr. ,), 19~4 Owlt't~.opl!icP011!JleJ"~oh.'~();;0I:j!li I ! S 2 

616............. Apr. 11,1924 Owl"t."yhll flluv,,: M:ud 6-'>0I~1 I a 8 2 

m70N ___________ "l Apr. t:i,1924 Owlt·t .':;ophit~:;on .:\'tt~rry ~laid! I S 2 [ 


I (j,>0141~ i 

62L........... : .\Iay ~Ii, !H2,1 O\~:h't ,Carr), (;" "ad)- I.Nty I' S 10 


I 
h:rtll·I.1. 


tl23"~ ______ .. ~_"," .11lIw !..'8,IH2! OWI~\l,.1tillsidt' l)ol'isHf.(i:il:i --I 8 tl i 

6."1.5............. Feh. ~. 192,; (I). .. .• ,... ...... . .. 9 0; :1 Ii 

fJ36.....__ • __ ... I'eb. 4,192.) Owl(,t DOli I"" I'n'llli.. ,. .Iat'(lbn 9 0; a f.j

! . ("'!ii;~~. I 

H42 .... ~ .. __ ~_ .. _.. __ j ~lar. 2H.1H25 Owitlt PI't~()Iier .Ial'oha (t5H5fJl _ !l 1 I 

M4 ......... ,. ':'Iay 10,192.> Owlt't St. :\1:1wI's ({lIbyli9:lfil II ;1 8 


;) , 9 4
Mi............. ' J1I!11' 18.1925 Owl"t Syhil Fam'ie I'rill.CiC.'Sg I 

t;OaS7·1. 


M1 .. ~". __ .. ~_ .. __ ~· Oct. 2.1, 19'1ti Owll.~1. Lady OraCt~ i.587a4. __ ~_ 10 S 9 

6ia............. ' Jllne 20,lIl2i (I) .............. _............... . II " i 5
i I •
6i4_q .... _..... ~_~~"' .funl' 28, 19~i ' Owi(lt $oJlhit~ Jacoba f)O\~I\ 700H47I I I II ;i 8 5 


St·cond·g(!llCfation 1 

outbreils: I 1, 


62'2............. '\ .JIITle S.1924. Owlt't. Lady Rah'i!(h SQ1Ihi(>ti5();112 ! 
-174 li ·1 \1!
flt\,'.~ .. ~ .. _"_. __ ... _ .Inn. 7, 1H27 O\\"1t~t, Karnak hlt(lrl'st i7200::'i _.. 4ifi 10 II) :I
!

Rt~(:cmd·J!t'lH·r:1t ion 
inhr(lfis: J 


tWO ~ ...... ~ .. ~ .... ' ~IHr. ?.!! H)~:i l'J ··-~--·-t 9 I " -; 

f..'ML ...... _ ._~ '~cpL. 24.102'; (I) ~ _ 10 \1 2 II 


00 ....6.0\8 ....... Aug, 14, I\l"~(\ f)ot1blt' Owh·t;;ophi,..",,,, i.)lfill 10 fi: 2 S 

~i84 ............. ' D.....,. li,lIl"li ! ()ot1blt~ 0\\'1('\ Sophi~ M:liol 8~642'2.' II 10 I 10 


i 

(I) Died at,"n early fl~". 

All milk and buttcrfnt production records completcd by all Beltsvillt> 

daughters of The Moose O'Fernwood arc listed in table 10, along \\":itll 

their maturc-cquivnlcnt vnhtes. The avcrltgc body weights of the 

cow~ while on t('st are nlso shown. 


• 




TAB,t.~ lO.-Produciion records ojdaughlerf\ l)j The Moose O'Fernwood ~n 3 mitking.~. 
. daily for 865 days ' 

Actual record I Age Mature-eqUi\:,llent value Aver· 
--.-,_____ when .age

! I n'cord I' hodyMilk, Rutt.!rra" : h~~.an ~Iilk lIutt~rr:lt. wl'ij!ht: 

-----------I-~-: i : ,'-- ! 

First' J!t'n 'I lion ol1thr' I·' IPouuti., Pact:lIi r Pounds. )~, . .\/0. POII)H1Jfl Pfrrt.nI. ' POUndlf POllnd, 


~ '-., - , ,l '( :0;. I{ 7,5471 .1. ,1)0 : -tIn :! :? 1O,2H4 !i. flO fi6.I 870 
4,.. - .. ,,~~ ~~~ ..... - .. - .. ~~~ ... -~-- 12,:?7tl 5.21 !)4U!i a 12.ft44 r,.:.!1 «)59 1,000 

fJ9,4UO ,:;.:n 51O:! a 12, j29 5. ai t~ 893 
4!11\' ............................ o.l>4:i 1\.30 1\01\ 5 7 U.7:H! .1.30 J 516 1,0.19 

. (10.1\21 5.:i() 5.'8 Ii II 10.1\21 1\. ao 5.'i8 1,137 
491\ .........................._ <.ms Ii. 81\ 447 2 !i 9.7.11 0.86 572 001 
til 3 ........................ _.... n 1\75 .1. .11 .,\92' 5 4 11.807 I' 0.11 604 1,031 

'{ 10,,108 0.23 523. 3 I 112.110, 5.23 (i33 964
tiI.l ......... ----.---- ......... : 14.500 5.10 740 I 5 Ii 14.lllti fO. 10 755 1,173 
nIH' '{ ti,271;· ii. 11 :i21:1 2 7..131' .1.11 385 771 

....-- ........... - ........ 9.1lt;:1 0.:12 r,ao 1\ Ii UJ:i!i2! .1.:i2 1>41 89S
I 
. jI~; 28:1' 4.77 ,,':111 a 8 ,1:1; &!O i 4. i7 f062 9711 

Gl7 .... _................. ,_ ·tl1.MY i 4. Iii .'\:13 Ii I! lI,r>l1l1 4.ft! .133 1,I31i 
!,1Ii la.742 i 4.41 ,iOI\ i o· 13, 74~ I 4.41, 006 1,245 
ii4~ ~ .• ,,- •• - ..... ~ ..... ~.~ .:rl~·II(!(')\, '~.!~! '~~~l' ~ If) 11!·(I.~:i ~'~!I'II ~~ ,,,1,070

........ ............ .~. ~. t .,. ,,, l~~ I ". h'~ i ..... """ 01.)
,{8,4'1li 5,.59 4/l" f)'II,S!.lt 5.511, (WJI 811 

H4.f ~ ¥: IOJ r~!) rl.47 ,;70! Ii a! .10,. 5S~1 I 5.47 I 5iD 1,18i 
. 10.:188 r).27 547 I 4: 10. :188 5.27 1>47 1,139 

1\47 •• ; i. ~~:! .1. OS 40.1 2 (\: II.. O~(! i Ii. ~8 561 812 
:~l'{\~ . II,. ,).11> 4.",. ?,lll '~'I~l"! :.: ~ I II>.! ,8. 4. ~.l ',(.0741 o~ 
, , ~.8S() - , " 111,.,\44; Ii..I 1,032 

Second gtlIJtlnlti(Jf1 olll.hn1ds: i{,.'i, 341l , Ii. 114 , 32:1' 2 I), Ii. 942 fUI4 420 903 
S, \15\1 Ii. 0:1 1>40 {i ~ 8. llli\! 6. 03 MO 1, 155 

(~\.) 

SCl'Ond ~"nl'nlti()11 itlhn'ds: '{ 8 -')0 4.89 426"" 111 8-9 4.89 579 760 

:: ::'::.: ..:::.::::::::::::::! I(\~:; t~~ I ~~f ~ ~ ::l1~~ i n~ ~ 1,~ 
I ;~O.;-{l:\y rN:ord. hred too $("Hl. 

::! ]-'ollowillJ! nnol'tiol1. 


Tu.bIe' 11 shows the \)pst lIlatll1'('-equivnIent record of each daughter 
of The :Moose O'Fernwood nnt! thnt of her dam. These records show 
that On thllll.vcl'Uge his dnughters from the foundntion eows in group] 
were nbollt cqultl to their tlnms, whereas those from the foundation 
cows in group 2 nlld group a nvcmgcd considcmbly higher' than their 
dnms, ill both milk nlld fnt. However, there might be some question 
n.s to the depcndnbility of the record of fOllndntioll eow No. 463 as a 
tJ'IIt' indi('ntioll of her gcneti,' WOJ'j;h. 

http:f)'II,S!.lt
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------------------- ------------------------

• • 

TABLE ll.-Co",pari.~(m of thebesl. lIIat1lre.equilialellt record,'i of the da'llghtCT.~ o} The Jroo.~e O'Fernwood loith tho.~e of the dam.~ of the daughters 

Dntl~ht,',.,; 	 f)'UIl" \ Incrcn.<e (+) or decrease (-) . . 	 • , by dnughters over dams 

_____ •. _~i'nl :\'0. , ___ •__l!~i lIuttl'rfut =~~ ~~,~~~~~h'.r~1 ~~ 1_~r~~I. __.~~t~'~'~~_]~~1 Butoorfat 

; Pounds Percent 1 Pound.'f OrollP 1: : Pou,lId.'f Perct:llt Pounds Poulld., Perrtllt Pound8 
~'2..................... __ • • .......... ' 12,1;'14' 0.21' /ir,n' ·I{)l'-- ................................ : 11.llr.n a.ml IiIla +988 -0.48 -44~.;............................... __ ..... 12.•211 .1.:1i i IiS:I! 4:18 ................................... , 11.480 5. til fl45 +1.244 -.241 +38 
IlI3................................. , 11,807 5.11' flO·I' .!-IIL............................... \ IIi,272 .1.21i 8M I -4.·11l.'; I -.15 -261
iii.>...................................... 11.7fill, 0.10 755 .111. .............................112.\159 0.10 1m2 +1.8:171.......... +93 


I' 	 I; \ \ I 

'il7....................................... la,RSO' .1.77" IIIi2 4:1S ...................... "' __ ""1 11 •.IRo 5. III IHo +2.:111:;' -.84 +17 

mil....................................... 1I,18H' !i. 1,9 Hfi.2 ·1.11 ..... , ......................., II.Ofl!l lUll 1 lilla, +117 +IR +27
I' 

IH2....................................... 1r.,or),I: fI.li:l R:l:I ·IOS.................. .. __ •• '. 1·1,4:;0 a.Ii:I\ SI4, +IUHl -.10 +10 

tl74............. ................... 1I.5H I .).~I i WI ·\11..... .• __ ' 12,\159 5.101 61i2' -1.·110' +.11 -51
--------:----1-------- ...-- ----:---- .----'----'--------

M .. ____ 	 ___.Av~ral!t'Or~_~ ~~.~ __ __ .. ~'"... 12,!}r)i) fi.:H t...>;1i ~~.~ ~+ •• + -"~1 12.70~: 5.,10! 701 i +Hki -.19 t -,11:; 
='''',-=-= -=1====' (l;:-O~I;2~=-~---~:-""'"==I==--"'-=-=""=-=~ =, ,==--= 

496.... . .................. ( G.7.1I I 5.Sil I fi721 4411. ............." .... ,.,Hol' Ii..'; I 41':ll +2,71l.! -.65 +119 
001... ................ Hi.17S ·1.71l 774 421 • ........ 12.0:11 I 5.al I i;:lll· +1,1-17 I -.52 +135 

An'l'Ilgeof2................... 	 :._ ~~~::;;~'-= .';:';~'=_ t;7~1;;.",~ = : .;.:. __:'" • -=""-=-=-=-===- --: .,,!l:,~~~ =-=.;:-;~= _r'lIl :_-t:3~:m -.58 +l~ 
, ! I I (l101l(> :1; I I \ I I 

nIlL ..................................... IO,Hl2! 5.:12 1 .)111 47'; ...................110,;,71 ').-IS 5711\ -401l -.1Il -38 
(H4... .................................... II. 81:1 I 5.o!l I !>fil I 4(,1..... . ................. 7. !tIl 4.77 I :17:1 +1. !l82 +.82 +.288
t}t7~ .... ~.- ..----~ .. ~~-~ ¥_R~.a_._~__ ,.~ ___ .... "* 11,0[,0 fU)S r..jl 478 ~____ ~~._ ~I to,571 ;'.4S .17,. 1 +170 t -.-10 -18w_ _ .... 

,\ \wa~e of:1 ................I~: f.S8' 	 !l, HaS !~t--o-IO-+i::sr.o-:t.09-----:;::78
I 
=-=:::-: --:!:.-';:::':'::::...:!':':;::; ==.c:::;.--::~_= ~~----;:== ::=........-~-:"::-::.:::.-=-:;-==.= ~:.:::=.-:::;;: -=== = 

, ' nnll~hlt'I' of Kurnak: : I I
l~i5.. --1_~'.Y~O"_~!l·O:I_,_~_ . ·17(\ _=-=---_ ..::. __ .:. _:_._..:...:.:...::::.:I_..:!,:':lI__._~~___fiSl "':::"2 •. m'~I~ 

J-~- --~~- ------- ------- - -  ----------1----...-,...-...... ----------- ...... ------- 
"\'1'I'n~(' Qf 1:1. .. _ ............1 12.2r.1 5..171 /\.'):1 ....... _........._.... _.......... .1 1I,1;''>!l iI. aa im ·HiIiS -.16 +16 


NUlIIl.>I'rof <l"lJghl~r$ h,'t.!"r than <laills .. 1......... .1............................................... -- .........1.. _ .....1......... · ...._... It) 5 8 

! 1 1 j 

-




CATTLE 

KARNAK'S NOlLE 4TH tt55.9 

Karnak's Noble 4th was born June 30, 1913. Like the first sire, he 
was also purchased when the Jersey herd of R. L. Burkhart at Albany, 
Oreg., wns dispersed in October 1920. At thnt time, 5 of his daughters 
in the Burkhart herd hud eompl('tl'(1 Rl'g'istl'J' of ~'[(,J'it records, which 
IWl'J'nged 584 pounds of buttpl'fnt as compare<l to their dams' twcmge of 
476 pounds. He eontinued in sel'viee on the breeding projects at Belts
ville until August 1924, but he was IL very unecrtain breeder during 
the last ycar. He was a. Ruleigh bred bull, as indieuted by his pedigree 
shown with his pict.UI'(~ ill figlll'(' 2 . 

• 
"'IGUIl!' 2.-l\arnak's Noble 4th 115589, one of the first three sire~ llsed in the 

.Jersey breeding pr()jcct at Belts\'ille, 

III'I(' I\.'''(''~ Jlhlf! Fox 
Sohlt' of Oak· (j!Hi:{:.! 
1;11141:; n;:)700 { 

1.,,(1)" \"lola ~;{i{·I;{j
Ka I'llll k'x ",,"II'
ST!)::':2 J.:lt'illO.'tti'" I(al"i!!h UllOa 

FOIlt.aiIu'·s Gold ~(t'dal{Knrnuk':-:_ :!O;Hi::W 
Snhlt· 41.1, 
l.Fj.j~'W NllljlJ.f.'nt'l~ I:nleiJ.;h 0110]1 

1\,,1,'1,,1,', 1.';tI'T 
1I".r ,~;{7In { Fair)" GlplI I'. H, !)178 He 

J:n.I'!i~h.·~ 
"'''lrI.lId~' 2l40~:: !'"II"',,, Golol'.'!1 L"d 7.tHS 

UoJdpll L',ldu'!oi {1SUI"!;ie 21 an;:.., (fold"TI F!lrlJ 's ~ip('t' :!OaOa4 

The toUt.! I"'('pllillg perfonnn,rwe of Klll"nnk's Soble 4th in the 
Bc·ltsviUc· hC'nl. is shown in tahk\ .\2, Two of his dn.lIghtel's fttiled to 
('onC('in\ to his sl'ITire, n.nc!. Or\(' (~orl('.(·pt:ion n'sidted from mn.tiul,,'S to 
tI n.u gil h'l'i4 of .~ loose lmd 'ror·nwlI.lOl" (or seeond-genel'lltion oll.tbreds. 
Tbis t/·,'milllt.ted in il. mn!f.· ('aiL 



12.-Total breedingperjormance of Karnak's Nobl~ 4th when 1t.~ed in the 
Jersey breeding project at ReUs/lille 

Females to which 
Karnak was mated 

i i\~/lm- ' ~V/l,m- . IVnflift,;rum- , lV"fI'T1l- lVUIII·' iVIl1ll-11Vum- J\ru HI iVlIlfl- l~rul1l- ,
tIer IlCr bfr bn lJf:rbrr bfr tIer ; lit'r ; I,,, /IffFoundation t'OW~: ,(I () 1 

Group 1 --~ -- -" _. S 1
(i : ,I.Oll " 0 :1 0 ,

[) 1 0 2
Group 2 ........ 1:1 i " ~ IT, 1. f~~ Ii !J l 


1 2[, ,I () 0 () 0 0 I):1Group :l .. ~ -.. "' --- 
-.'~-" ......, --_..- ~----~ -- -.----

TobIe 1:3 lists the femllh' progeny of Karnak's Nobl" 4th and shows 
the u,ge of thl:' pU.J"ents lit tlw tinw thl' prow'n.\C wert' eO)l("ei\red. • 

1'.HII.E 1:~.-Fem(/1t? prof/I'lly oj Karl/ak's Nollie 4th. (/,;/(I alii' 1(( Il/Irl'lIl.~ (II Ih,' till/I! 
the progeny 'was concei,'cd 

i 
Herd Namt' UIH.I n'l;istl'HtiOTl ~o.Date of birth INo. 

-------------~~~ 
i I'r. ,I/".i I'r, .110. 
, 7 n' I S(I)... _...._...................... ,
4i1. ...... \ Ocl.. n. 1\121 7 1 

"ifl. ___ ..... nt'C. 15! H'21 Lady Hnl('if!h 11lU'n'st.r·d Fox ;'4112.1_ 
474....... XO\·. 7. 11m Lady H"ld~h .Jnroba EIl~ ,\4II~;j .... 


~ 10 
f'1 a(I). _............................ .
486....... iie!>!.. :1,1922 0
a ~ fi IiLady Hal('i~h S1,. L:unt.)I~rt fiSOR7·14811....... Oct. 21. !lIZ! 
 S S HI 

491 •.•".. II"", 111,1922 Lady Hal!'il,h A 1111111)0'1'" OS2IS" , " 
7 -I

411'1.."". Jail. ~n, 1I1~1 Lady ltal(·i~ll Lyra :-:.t.. Lnlllh.·rt HOOT21 ., ," 11/ 
~ 1 :. Ii498 •• ___ • Apr, 15,1I12;! Llldy HalI.'i~h Flyill~ Fox WinO ., 


t~)I... ...... .I Utll' g. I!IZ:l lIuU.iI,· L;uuhl\rt mr,.J2;{ ._.~_" :J II iI 1 


tiOa.~" .... ,__ Hf~Pt. ~~ HlZi L,,(Iy H:I!t'i~h ,~I"I.i1"a li2>'4m 
 :1 Ii s 

O(lfL~~ .. ~~. Nn\~. 7, IH:!:i i L:uly I~nh'igh ~ophijl .Iilcolm ti2S41O 
 1 tl 7 :1 


IiIL .• _... I'd). ~3. 1924 Lady Hjllt\i~h 11It.(,ln:!'lh'd AIm tH2a77 " 
 !) II I II 

(I) Died III.:m (·arly agl'. 

'l'wo of Knmnk's 12 daughters died liS cnlves, but; HlP other 10 

completed production I·('{~ords. 


Table 14, shows the uetunl production I'l'eords of his 1.0 tlnughtl'l'S, 
ILnd the mnt;ure-t'quivnh'l\t vnlue of the I'peords. 'I'nble 15 gives n. 
comparison of the l)t'st 1lIn.t;lIl'e-cqllivnlent reeonls of the daughtl'I'S .' 
with those of th('il' dltrns. 



14.-Produd.iQf/.Teeoril8 01 daughters of Karnak's Noble 4th 011,3 rriilkings 
daily for 365 days ,; . " 

' .'. 


Actwll record Mature-equivalent "a1ue Age when 	 Average
Daught~r's herd N.). [ record 	 bOdy

began 	 weightMilk Butterfatl~~__Butterfnt__ 

Perce lit POIl.lId., Yr. Ala. Pounds Percent Pound. POllnd. 
__ • ..............1 PO~./~~~
474 5.(16 4~l 2 7 10.128 5. tiG 574 907 

~}. ~m 5.90 5411 2 10 11; 5:11 5.90 681 866.JifL. _ ~ ........ ~~.~ 
i{ lI;H,,'Jf)
.. w_ __ 5.70 6th! 7 4 11. ti:liJ .5.70 tif.:! 921 

488 ............., ~:~~~ Ii. J9 545 2 0 12.337 fi.19 763 912 
tl.H 541 2 2 11. ·112 !i.H 736 774-t!1I ............. { 11. 549 
 O. fit 7.;2 6 ti 11 •.54\! 6.51 7..j2 976 

·192 	 .............. 1 Hl, ltiO 4.8:\ 4111 2 0 14!2"2·1 4.83 687 S4 
4,784 4.93 2;iH 2 8 (\.028 4.93 297 988498 .. ,--., .... ,"'!{ 8,OH2 4.80 :I&l 5 8 8.173 4.80 3112 '1.024 
7. 5f~2 5.114 49~ 2 .5 9.S:1I 5.94 5S4 Il28(i01 ............~{ 
 12,884 n.17 5 0 13.271 6.17 818 1,042

7!)4118,508 4.85 41:1 2 11 11.0(;0 4.SO 537 1.035 
12, a02 5.40 1.\4 .5 .12,671 .1.40 684 1.205"' 10, HOi 1 .1.3:1 • 570 . 2 14.548 77ll &41~~:::::::::::A 15,411 .'i.29 1 Ii ~ I 15,411 ~:~ I SI5 1,052 

~ ')'8.81)1 i 5. Xi : ~Ai~ i 2 01 12.321 , .•.1 liH 760till i{ I I. 213 5.:10 ' f)H!l li tij I I. 213 5. :10 595 1,025
........ _. ___ 7_ 


, 

TARLE 15.-ComparisOIi of best m,lIt/lJ'tJ-cqnil'lllcllt 1·eeo.,.d" of the daltrrhlcr.~ of 

Karnak'.s Noble .~th wilh tli.(MC of thc (/mns of the (/(lurrhters 


; ,lncrl'(Is,' (+) or dCCfl".lSC 
(--) brdaught.prs on!r 
dams 

1 
:·170. 11.;;:1l G.Of; 

! 
HU7 +,.;J2 -.lIi +14 

,HIl. 11 •.5·10 
to. 
12.1;J4 

\~IH 

: 
f 5,67 71.1 -l.Oti!i +.84 +37 

·IBS~ S. Ita !J. (i~1 .1.';;., -it)!) -1.44S -.1)4 -7:i 
Iii I. 12, :l21 12.1;J4 il.1i7 ! 715 -~~la -.44 -71 

~-~.- _ .................. ....-- ..- .----- 
Jll.~\H Gl7 ! ......... _. 11,41)2 5.51i; (HI i -;;(,S: +.01\ -24 

'~''-'"''',"'''!===l----- -=:::-~.':!:;='''=-==.....r Group a~--
4&8•.• 12.:ni ~(!~,1 "'tiIJ....! II,Oil;, .i. as I rm !+I,zr.n +.81 +101; 
492... .. l·t.22·1 tiSl t ~f>.) .... ! 8.412' 4. i5 "'011 +5.FI2; +.08 +28;
1101- ... . I:~, 271 : SIS, ·lGi. __ .' 11: Oil .~.!\l 1 572 +2. 2I~I' +. (18 +246 
noa.,... 12, fiji ~ I'S·I ~ oIe.,-- . .' 11.078; .'1••JS 5!17 +1, bua +.02; +87 

-~----- -.---- ----'-'--' 
.\,\"(Irl)f,!:(iofL. 1:1,126 	 Ill. :W" ;'.IS ;;,~ +2, ,:II +.~7 1 +19ti 

A \·,;ra~(' Qr 10. 12. 1fi2 	 10,721 .=:1='.II)!- +89
;\umh,'r or 

daughters 1 
twtr.,'r thl!" i 
<.IflII15 .... ___ .... 	 8.1 I 

'I'he inel'Cilses illll1ilk ILnd butt,el-fn.t, were unifol'lllly higher for daugh
It'l'S I'I'0m group I n.nd gl'Oup :3 fOllndation dnms. All dn,ughters 
that pl'Oduccd \('ss thn.n their dams WOI'(' frolll group 2 dams. 



HOOD'S .SO''''IE'S TORMENTOR 145709 

Hood's Sophie's Tormentor was born October 8, 1915, and was 
, purchased from Hood Farm in Massachusetts in March 1921. His 

period of service in the Beltsville herd was short because he suffered 
a broken leg and had to be destroyed. At the time of his purchase 
he had daughters in milk which were producing at a very satisfactory 
rate, and his selection was based on: the performance of these daugh
ters. As indicated by the pedigree, he was a strongly bred Sophie-· 
Tormentor sire. Figure 3 shows his appearance at 5 years 7 months 
.of age. 

li'WUln1 a.-Hood's Sophie's Tormentor 145i09, olle of the first three sires IIsed in 
t.he .Jersey hreedillg projeet at Beltsville. 

] rc,od I!-'u rm ~r()ron() nU:{!!H 

! 
~~IIUIJlPton 'rorollu's { ~~;~~dil~i'arlJ) ]l'tUX'!i J.'i~gii-i
SOli 1044;1 

Sophit~ lntli'~ I"ortb Hill ~'aI'JU Chief 
TOI'nHII1l"ol' J 1:;:;-:02 fi!!85!J 

g'/phle Illth of {
Ho"d Fal'lII 1."!\i48 I'hlr~ Scltunt'l lli:H"t,i

Hood'~ Sophie's

Torllltmi.or l-lfoil}!) 


{
~"ol'ono 2[,204 

Houtl FUr-III TfJl'OllO 
HOa~fi TOI·ml"lIt.)r!~ ("4UHI'; aHt"~~2 

I./lS~ !iHh or Bo",1 Farm l'oj(is nth 
Huod .Farrll :!Htjj'::;j 55552 ~ 

Flj(j(is !!ith of 
11,)(•• 1 F/lrlll l!lO!):.lO 1(,,>111111 4th of Ho,," FIII'JU 

1:14H5 
! 


His total breeding performance incll!ded 1 unsuccessful service to a 
gl'Oup 1 foundation cow, and in addii'Jion 12 group 2 cows were bred 
to him. Ten of these cows completed 15 pregnaneies to his service, • 
aver"*ing l.7:{ services pel' cOllception. The 15 pregnancies resulted " " 
in 5 lIve flllllitie ealvlls, 4 livll male ealves, 1 dead male calf, and fi 
abol'ted fetuses whi('h included 1 pail' of female twins. The other 

http:l!lO!):.lO
http:Torllltmi.or


~boriio'iIswere2m~e~fmdZ of iliridentified Sex. Two group :3 cows 
were br~d to him and only l' conceived. The result w9.Sa mal~ calf; 

Table 17 list-Ei his female progeny arid. shows the_ age of the parents 
at the time the progeny were conceived.' 

TABLE 17.-Femule progeny of 	Hood's Sophie'.~ Tormentor, and age of parents at 
time of conception 

I	
Age or 

Rerd No.IFot~~~a.1 s~f~ ~{ dam atHerd No. Date of birth Name and registrnt.ion No. or dam 'group concep- concep! ! tlon tion 

-----i----I--- Yr. 4\/0.' Yr. j\[o. 
4/i__ ... ______ _ Jan. 22,1922 Milkmaid Mary Jane 54i.239_____ 436 2 5 7 2 2480__________ Feb. 28.1922 Milkmaid Golden Julia 549('(13___ 421j j 2 5 8 3 1
490 _________ _ Dec. 19.1922 Milkmaid Polly 582186___________ 4.5-) I' ~. ~ 6 1 4-194_________ _ Feb. 23.1923 Milkmaid Golden Jewel 602006___ 426 ! u 8 4 I602__________ 	 '0 

July 5,19231 Viola Milkmaid Vllnie 620795_____ 435 , 2 0 3 \I 

One of his 5 daughters proved to be a nonbreeder, but the ot,her 4 
completed production records. ~<\ll daughters were from group 2· 
dams. Their actual production records, and the mature-equivalent 
values of the records, are shown in table 18. Table 19 shows a com
parison of the best mature-equivalent record of each daughter with 
that of her dam. 

T.~RLE 18.-Prlid'llction records of daughters of Hood's Sophiie's Tormentor on 3 
m£lk7:ng.~ da.ily for 365 day.~ 

Actual recorrl Mature-cquivalent valueAge when Average

Daughter's herd No. record bodh
began welg t
Milk Butterfat Milk 'Butterrat 

---.I 
I 	 I

Pon'lld., Percent. POI! lids Yr. Alo. 	 POILlu/,' Percwt Ponnd.. Pounds 
11.109 ,;.43 495 2 2 12,:l8S 5.4:1 673 848 

47i - - ---- - ----- ---- --I{ 4 1,02410.1,;9 .1.00 5118 6 10,159 5.00 .'i08 
10,320 4.98 514 8 6 10,320 ·t98 1\14 I, 1M 

.5. b.;\, 6.0i 3Mi 2 1 S,Og,) 6.07 491 826
,180_ -- _----- -------- _I{ li.OI 476 5 3 8.1.61 6.01 490 1,041490__________________, 7,9'l315.88.'; 5.61 :.\30 2 I 8,121 .;,61 ·1.1.5 836 

II, ()Ij;1l.12 ____.._______ , ___I{ 5.32 .588 2 3 14,824 5.32 788 829 
, 12,40.1 5,43 6i3 5 I 12.777 5.43 !m3 962 
I 

'l'ARI,~~ 19.-Compari~on of the bed mature-equivalent records of the daughtera of 
flood's Soph£e's Tormentor with those oj the dam.~ of the danghters 

I 
lllerea~e (+) or decrease 

J)allght~rs Dams I (-) b~- daughters over 
dams 

Herd No, 1 ,\I ilk i lIutH·du!. IHeld No, :\Iilk I Butt,I'rrat 'I ;.~;~ i Butterrat 

------j--I ' 1 --I , 1---
'
---'-"--

I PorI/Ida Percfut 
i 
Pou !'?S .. I)~II ':~8 JJercelll~ rJG"!l~,'! }'Ol,ud'''l Percent POll n~8

177_____ .._______ , 12,:188 '>.43 67.1 4.11, ______ 1•. .'\,/. .5.14 1)4, -21111 +0,29 +26 
481L---_----- •• -_i 8,161 6.01 490 421L ____ 10.125 1j,30 \;:1$ -1.964 -.29 -148 
490----.----------1 9,121 .1.61 41;', 45.1______ 10.144 -I.9fi [,04 -2,I1Z1 +.65 -49 
602_______________ 14,824 5.32 788 43.1..____ 11,6iti 5,44 t;:lti +:1,148 -.12 +152 

t-- --------------- --- -------- 
l\' .~\'~ra~~ ~r '~Tl 10,874 5.59 002 -_________ 1l,136 5.46 606 -262 +.10 -4 

daughters bet· I 	 •ter than dams__l__________________ ... ___________________________ ._ ________ I I 2 

! I 

I All dams were group. roundation cows. 



In 'Block 5 of table 6 the standard deviations and coefficients of 
variability for milk and butterfat yields of daughter groups of Moose, 

,,' Karnak" and Tormentor are listed, Except for the latter sire, who 
had only 4 daughters, the varilttion of the dnughtel' groups is less than 
that of the foundatioJ.l darns. , 

BREEDING PERFORMANCE OF FOUNDATION COWS 

There were 46 females in the foundatioll group undcr study. Two 
of the foundation ('.ows (Nos. 4:30 and 446) died before being bred, 4 
others (Nos. 406, 425, 453, and 468) failed to conceive when bred to 
the first 3 sircs (3 of the 4 became non breeders, but the fomth was 
bred suecessfully to lacer project; sircs) and one (No. 447) conceived 
once, aborted, and becmne a llonbreedol'. 

A composite record of the breeding performance of the three gl'Oups 
of foundntion cows is shown in table. 20. Of 39 femnle calves born 
alive, 8 died ns cfl./ves, 2 proved to be noniJl'ecdel's, and 2 others becnme 
sterile after' aborting; so the 92 pl'e!-,:nalwies that wore tel'minn.ted .91'0
duced only 27 f('mall's for project study. 

TABLE 20.-Breedinrt 11l'ljol'lIl.{I,nce of 3 (fl'Oltps oj JOltn(/o/.ion femoles when III'cd io 
fhe first 3 1n'ojeet .~l:res 

--------------_ .•. , 

Hcsulls of conceptionsI , :l~ll 
! ~ Cows 'l.'ot31 : :':;(\1"\-. 


Foundation: Co\\'S' that COli· icf's 
 F'ellin !PS "Iales Abort.ions 
cows ,hred COII- (!rJ)- pl'r I 


ceivpd tiOIlS ('011- I 

(,(IP_ Fe- : ',. \ ; ~ex 1U1
t ion Lh·p D(':ld Lin' i)end IIlulr J ....,1 Ilk knowli 

----'-_._------,----_.- ---_:_---,. -.- _._- ------_..!_-)--I ., 'I r 

1.1Nwm-I J..YI~'1Il-I' !VU11I-1 ,1V'U.1Il- l""Ut- I lYntlt- ! 1\:-/1,'111-1
/ 

lVU1f!-l. i .l.Vnm- .-.-1\"ru.m-/ Nwm,~ ~ ~ ~1~I~i~ ~ ~ ~ ~ 
Group I_ •• _j .\:1: 12 ;1" 2.6:1: '15 0 I I~ loa 5 
Group 2..._ 21· II). as 1.82 I·' , :1 1I 2 12 4 4 
Group:l•.. _ 10 U· III LOS, 10 0 Ii 0, 0 'a 1:--,-'--,--.._-..+---- ---- ~.---.I----- ....-- .... __._____ .____,__..,_ 

40 1
'I'ota I. [ <l4! 1 02 i 2.1 1... I:lIIL __I~_~~_._a_:_, 12 , 10 I If) 

I Includes 2 twillS. 

BREEDING AND REPRODUCTIVE PERFORMANCE OF THE 
DAUGHTERS OF THE THREE JERSEY SIRES 

The first ;{ sires-l\Joose, Kftrnnk, nnd Tormelltor-hnd n tol,nl of 
a:3 outbred dnughters. Titl'se daughtt·,l's wore mltted to 18 diffel'eJl L 
sir'es, but the ma.jorit.Y of the IIIlttin!-,:~, were to 7 sires, One dnughtm' 
of Moose nnd one dn,ughtor of '['ormentor fn,iled to conceive; the 
reproductive PCI'fO!·lIIfL!H·('. of th(· 01,1101' ;) 1 dnughters of the;) si!'es is 
shown in tnhlc 21.. 

The:31 daughterfol of titP:J, sires (~oll('('ivedI70 times, ~{ died PI'I1~lll1llt, 
and the other Hi7 pregrHl.neics l'csulted in 11.5 living enJVI.~s, 8 dcad 
calves, 41 nbortions, !Lnd :) mummified fetuses. The high incidence 
of abortion wus due to an aetive Bl'uecllosis illfection in the herd 
during thisp0l'iod. 'rhe avem!-':(\ of fi.5 ('onc('ptions pel' eow is the 
same as for the fOllndation cows. 

Tnble 22 shows tlIP nurnbcr and, pf'I'cen/'uge of eonet'pi;iolls that 
oeelu'!'(\d at fLlI,}' gi veil folel'viec. 

• 


• 

' 




----- -----

TABLE 21.-Reprodudive.per!ormance 01 outbred daughters oj 8 J ersey ~res 

!rimes' pregnllnt (numher) 

'rntaL_ .••___ • ______ 0_ ••• 

A ,·cral!(' prcgllfUlclcs JIll!" COW! -,- ~ . ~ -- t .~- - - I 
_.._________________ ...... 1111111111'1'__ ' 5.4 ;'.0 7.:1 j 5..',I 

Cowsthattlied prc~'1l:UlL_•. __ "o. - I I 2 n I :l 
Pregnancies terminated_ .•.. _.dlL. .,===\1=1)==",. ===:8 __=,=~ :!l) ==1__ ~__= 
Results of tCrIllillatcd I)r('¥rlallcil~~: I' 

Livefemalccalws____ •.. lllllllher, 2U, Hi I IT, 57 

ri~~~l~~:r~'~~l~~~~·.s::~:::::::;l~::: a~ " Ii I Ig ~5 
Dcad lIlale cah·es _____ .....dlL " _ II 
Aborted fcmale calws__.....<10___ II 1'\ 17
.\borted male calvcs ______ ..do..__ 1I .\ (I 15 
Aborted (sex unkllowll) _____do____ 5 .\ 0 9 
Mummified fctuscs ___.. _._.do.... I 2 ! 0 3 

TotaL ..._..___.._.. __ ..do.... 00 I 48 r 167 

TAIll,E 22.-Numbcr and percentage of conception.; by dall(lhtcrs of 3 Jersey sires on 
.~erll£ce i'Tldic(ltcd 

! 
ICUDlU-I naught"r, of Daughtt'l's of nnught,~rs or Daughters or lllti,'eServlcc 

I :\JOOSt! Karnuk 'l'onncllto," a sires i per·
l'Clltage 

----~ 

I'C!Ct1!!' A~ttIll2~rj l:Jerct:!'t~ I Jerct.ll,l 
01. I " 4.,. a 45.:1 
17.2 :10 17.li 62.11 
~i. ~ 2? t I!. I! . i~.8 
.l.n I 1.1 \ 1.6 8:1.4 

W. :.1 10 ' .1. 0 89. 3 
I I .. ti 89.\1 
5 i 2.11 \12.8 
2; 1.2 W.O 
:! ; 1.2 95.2 

a. ;) I. 2 00.4 
.Ii !l7.0 
.Ii 117.6 
.(i HB.2 
.Ii HB.8 
.Ii 99.4 
.Ii 100.0 

'Ilolal ... ~.,~ .. ~,...... !II fII) ~ • :!1J •.• _,~.~, 1;0 ~_. _..... 

'I'otal number of S(,I"V[(:I:$___ ,;-'--- i5'2'- --~-"- ~-~ -~.-~ .)I~"'-~"'" "'-'-.-'I·TIIOI·-:--I··--.:~~~--4--I!'--
SCf\'ic('s per cOllcl~plioll_"_"-i· 2. 77 _. i.) •• ' , .... 0(1 

---_.,- , 



S. DEPl'. 


Losses due to abortion served to retard the progress of the breeding 

experiments and to reduce t.he size of progeny groups. As a conse
quence the available animals were retained as long as possible in the 
herd and every effort was made to breed cows successfully in order .',!
to build up numbers of the pl'Oject, The breeding performance of 
t.his group of daught,ers of the three bulls also showed that stet'ility 
cannot be arbitrllrilv del('rmined by the number of times It cow ha!'; 
been brNI uns1,I('c('ssfully. TIll' rcslilts shown in table 22 Ilre quite 
similllr to t.hose for the fOllndlltion ('ow!>. Almost 76 1)('1'(,(,lIt of thl' 
pregnllneies W('I'e 011 :3 scnciees or I('ss, nnd itbou!. 90 p('reent on I('ss 
than 7 scrviees. If no nnill1l1ls bl1(1 b('en retained nfter 6 unslwf'('ssful 
services, the Illlluber of selTiees P('I: concept.ion would. 1)(' 2, Six 
pregnnllC'ic's were i1cliie\-ed ilftel' the (,ows hnd been bred unsueeessfully 
10 times, One cOlleeiw'd on thc' 1.7th sl'l'vice and nnothl'l' 011 the' 21st 
sen-ice, Both of thes(' Oe('UITNl in thc TOl'llwnt.ol' gl'Oup find Iu'e 
hu'gely responsible for tll(' f1\'Cl'ngl' of :3,:36 services lWI' ('oneeplion 
for this bull's dnught('rs, \Yith 10 !,;i'I'\Cices 01' If'ss, 1)6.4, Ill'reent. of tilt' 
pregnnneies hnd been l'siablislll'd. 

The dnughkr group is Innd(' up of Ilninlids Iltnt WNC' nIl raised nnc! 
bred initinlly I1t Beltsvilll!, iu whieh 1'('Slwd they difl'et· from tht' 
members of thl' foundntion-l'ow group. Dnln on tIlt' (,11r1~' history of 
the herd. indicilll' Iltn!. IH'if('rs l1yernged more Sl'I'\'ices pel' eonceptioll 
",h('n being bred for the first eoneeption thnn \\'h('11 being' heNI for 
subsequent. ('olll:eptions, Cndoubtedly this fuetol' helps to i11.'('ount 
for the difl'('ren('(' ill p('I'('C'ntng'(' of conccptions Oil first sel"\~it(, in this 
group, us eompnl'ed to thnt of the foundutioll tOWS, ns well tiS for the 
diffcrence in th(' nVCI'Hg'e' numht'I' of sel"\~i('('s per ('onceptioll for th(' 
two groups. • 

It would nppenl' trite to SHY lhnl Ci)\\~S thH! breed most (,flit-icntIy 
will produce' more ('nlHs nnd remnin in Ihc' herd longcl' t111l11 I'OWS 
that breed less dlieienll,\', bllt it is inU'l'('stillg to Sl'(' to whll/ ('xtcnl 
this wns true in 11 herd ",hNe 110 s(,I('(:tion was Pl'l1('t ic('.L TIll' long'er 
cnlving intel'Vll!' of cows thll!; I'('quil'(~ four or mor(' sPl'vices for cnl'h 
conception reduces the nUlllbcl' of g'estntiolls in an ILVCI'Ilg'(' eow
lifetime, lu"l it mlly indielli(' n tNuleney for cnrlil'l' st.erility thlln ill 
more eHicieni; (~ows. 110we,,('I', th('s(' dntn do nol nfl'ord II hllsis for 
('ondudillg' thut t.h(, lIumbel' of s('['vie('f; 1)('1' concept ion is 11 (Iefinitl' 
mensure of shy hr('('(ling, ilS frequ(,lIl1y ft gin'lI Huimnl mil}' 1)(' diHicult, 
to set! Ie during one hrN,d ing period wherens the res!. of her breeding 
history indicntes fl high dl'g'I't'1' of brC'Nling' eflh-ien('~'. 

Tnblt' 2:~ shows t.he bl"('edill~ (,f1ieienI'Y of th(, foundntiMl ('ows Ilnd 
thc outbrcd dnug'htNs of til(' first: thl'eC' ,r(,l'se.\T sin's. Th(' illlill1l1ls liTe 

divided into 2 groups, Ihe fil'st g'I'OliP being Inilde lip of nil ('(I\\'S "hilL 
\\'('1'(, PI'C'g'llilllt Ii t Ic,ltst oncc' hu t less tlllm (i timc's; t h(, othC'1' g'I'OUp is 
1I11Hk lip of tOws Ihn t hnd (i 01' 1II0l'e pl't'~nfllll.'il's. Tht' two SI.'ls of 
Ilnimn.ls show fl similill" 1'('SlJlt, nll(l both the fouwliltioll t'OWS lind thr' 
daughtel's in lht' first. group I'l'quin'd 11IOl"e tIl/til OIlC ndditiolllll sl'n-i('(' 
nn tlH' nV('I'IlW.' for ('lHu'('ptioll thnn Ihos(.' ill tlH' sceond grollp. ("01' 1111 
(;OWS tIll' figul"(' is :Uj I S('I'\'i~'('s pel" (:OI1('('PlIOI1 fol' eows t:lwl IHld k,ss 
tJlIlI\ (i pl'eglll1.n('i('s, lind 2.;~8 serviN'S pel' conec'ptioll for t.hose I.hnl 
hnd 6 01: morC' PI'('~lIilll('i('s.. 

http:Ilnimn.ls
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TARt.t: 2:.I.-Breeding e.lliciclIl;!I ((f the foundathm cow·s find the (}Itlbred daughters of the first 3 Jerse!l sires 

COWS TIIAT C('SCKIV..:1l I.EMS TII.\.:-; 0 Tnn;!'j 

-T-'-'---'~'f)III1'I'l!lnlll')\"" J)1I1J~ht~:~:;a sln.~- I Holh !!NmpS 
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~REsutJS OF. MATING THE THREE 
JERSEY .SIRES TO THE FOUNDATION. 

The results following the mllting of the fin;t. 3 proved Jersey sires to 
members of the ~~ groups of foundation ('OWS 111'(' shown in tahh~ 24. 

TABLE 24.-..4vCTa(lC m.atlll'e-cquil!(/ien/, milk-oII d-bllttcl'fo;. Tecords of dllu(lh/cr.~ oj the 
3 .!er8C!/ .sires, COlnpared 1v-ith those of I.heir dams 

i

lncreuse (+J .M.d"cr.'as.' 


l)allgh I,'rs FOlIlHlntion dams (-) by daughl\'rs over 
dams. 

Thpse :3 produ(,tion--proved hulls sired dnugh.l<.'('s (rom all:) groups of 
foundation ('O\n; IIl11t prodtl('vd more milk :md butterfat thlln their 
dams, and the 27 dllught:('J's ilvel'ng'('(l 95] pounds more milk Emil 46 
pounds mOI't' bultt'rfnt'. R('Wllt('\~n dnughte!'s produ(,cd more milk 
than t\H'il' dnllls nnd. 18 PI'Ollll('('d nlOl'(, huiterfnJ. • 

The IlVcl'ng(' milk-illltl-hllUprfat. rpeol'ds or the dnughtel's of limns in 
the <liffcl'cnt groups :llrord. some II1tl'L't'sting ('Oltt.rnsl:s nnd tend 1.0 
emphnsizc the assumption (hni tltr produdion r('eol'ds of ~I'Oup :~ 
dams may not properly PXPI'('SS tlteil' I I'll(' worth. Stnndnl'd devint.iolls 
for subgroups :1I'e IlU shown ill hlo!'!, 4. in tn bll) U. 'fhe t test inc! ien Ie::; 
It significant difl'l'rerH'e beiw('('n groups 1 lind :3 (01' milk and it, highly 
signifiennt. difl'el'ence for buttel'fnt. 

IMMATURE AND MATURE MILK.PRODUCTION RECORDS 
COMPARED 

The hl'st 1lH'IISlIr(' of It dllir,v row's inherited enpncity for milk-lInd
huttel'fnt pl'qdlll.'tion if; hpl' rnatun" rN'oJ'(L~I:ltlll't' I'N'onls mny be 
obtll.inetl if nil cows l'('lllaill in tbe:' hi'l'd IIlltil tlte\' IU'(' lit \pnst 6 YNII'S of 
age, lind if dis('Hs(', i\('('idNli, 01' d(·IIt.h dlws nOL'inter(('I'(" " 

Of the 28 d:liI~I!h.'l's of till' fin;t :3 .1('J'sl'Y sin's, 17 1Ij\ll mntme \'('('onls 
an(lll hnd only irnrnntul'(·. re('ords. Of tllP 11 cows with only immn
ture records, Xo, 174 sulrerl'd 1111 eye injury lind died while on mntul'e 
test; No. 488 died before going on mntul'(' test; 'N"o. 492 developed ft 

bad udder lind WI1S not run on IUlltUI'l\ test; No. 496 nbol'tcd twice 
after rCllchillg Illiti II 1'(' iig'(' find then died of toxic: poisoning while on 
test; No. 61~~' Il1IHh.' 11 5-Yl'f1I'-oltl n'(:onl following 2 PI'IWiOHS nbol'tions .: 
hut no llIutlll'e I'e('ordi So. (n(; did Hot, eomplc:·te her matUl'C l'eeol'(l; 
No, 642 died during h('1' matl.ll'e tl'sti Nos, 490 lind tJ47 fniled to n'spond 
to machine milki~lg during UII:~il' JIlI1.tUl'C, h~st IIn(l the. l'ccords were 
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'1'.\ IIU: 25.-Indit·id'llul d ij;crc IIcc between/he ·i1/111111//1 re-ayc rccord a nd the '/IIature-nyc record (both calculated to a 6-year-aye ba8i.~) oj the daughters, 
oj the first 3 J crsey sires 

I ncn,,>So (+) or deCnll"'C (-) 
[lIllllHI.Ul"r n.~('Ord M aWre rctord hy mature fI~('ord over Imma

ture rc('ordCrOllp tmd d:\tIghH~r No. Remarks 

"'ilk BUUl'rrllt M.i1k Htli.terr"t Milk ButterratI 1-11--: I-!- I 
Qroup I: ·,POtiittl:r Perce,lt 

,\ '·('rage.__............... 11,114-1 5.46 (I).
.~= "> .:::t;~~ I:'~~~~~·:'I..I:~:~~:J.I:::'~~~~. ~~~~I1~I~~••:'~~~~/~~.I.:.~~~~~~. 
(1rOllp 2: 

? III I +2:14\I,8!!1 58·1 1:1.271 Ii. 17 81~ +O.~:I 
i,MH ;J.I! I aS5 10, Iti~ f).:i~ [,II +2,6:11 +.21 l!i6+a,HO I 

II, Ol~) 4.8;) r';H 12, (i71 f., 010 IiS·1 +1,(;11 +.M +147 
12. J 10 .i. ~i uaa 1·1, iUt; 5.10 i5:, +2,t~~ti -.1:1 +12'l 
Ii. III2 li.OI ·I~>() 8.lliill tJ,O:; ['·10 +2,017 -.01 +120 IlmllllltufC fCCtlf'1 lUadl' aflN ahorUng. 

IO,:!UI J 5. fii) 5(14 12;nu 5.21 U.,II +2,:~~n I -.29 +9.>~::~l:;::;:=:~l~~~;~~~: ti,028 -t. va :.,>Hi 8,li;i 4. St) a\)2 +2.101.> -.1:1 lIS Lost I !(ullrter. Ahort.·" during mllture record. 
1·1. o·1·~ 5. aa ii.~ 15, -III, i 5. :!'ol 815 +81>1 I -.(H +40 
II:'II~ Ii.-!-I iau"[ II. M\J I U, [II 75'2 , +1:17' +.07 +Hl """,:lIl1u' IIlilked ror mllture rct'ord. --------- --.-.- .. -~ -.------ 

;\ \~eragc__ .. _________ .... _ 0, HiO 5.·1\1 .'i18 I I. Ill.) 5.54 I Hii:! I +1, !'I~l +. Of. +114 

Grol,IJ~a: " o··~ " U' I I'll S 1,'1 I'~-('~Ol- -~I'"I ='-+'-~:' ---('J (JI' . 1 
...Q<J .......... ,. .. _________ .... __ .... ~ ~, ~,) ~h , '. • ) I.~ ·.n It.· -. ) 
·l7(i.............._•••••••• 11.,'i:1I ii.!lol !iSI i1,n:m 5.70 (il,! +10" -.20 -18 'I\taehhu~ milked fOl" mature rccurtl. 

(ill....................... 12,:I~I, 5.~:l , liH 11,21:! I ,>.an fI!l5 -I,WS +.07 -41l 

tile....................... la,i'.'il· ·1.,7 I~i~ la,742 1 ·1.·11 Ii()!i -las -.an -.;Ii ....\ bort.t~d durillg IIlHtUI'(! 1'l'(,(H'd. 
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not 'considered representative of their producing ability; No, 661 
became a nonbreeder and was slaughtered, and No, 674 dropped a 
dead calf and did not complet.e her lactation in matme form, 

Table 25 shows the individual diffcl'l'necs between the immature 
and maturc records for the 17 cows hnving both typcs of rc('ords 
(all records cnlculntcd to 6-ycnr-ngc basis), Under RCll1nrks SOIlW 

factors are listed that mny hnve contributed to tIl(' vlIl'inLions thnt, 
occurred between the two sets of I'e('ol'(/s when ('nlculat.ed to 11 Illntlll'o 

equivalent bnsis, It will be noted Lhnt, on the IlVel'nge, these cows on 
mat,ure test nctlJnlly pl'odueed 26 pounds of fn t nbove t1l1'ir cnlclllnted 
ability on the bnsis of t1wil' inunntul'l' I·ceonls. This would indi('ntp 
that the fnelol's used nl·(·· fllid." ('onsl·l'\·nti\"(~. Group I is mnde up of 
the 1.1. cows thllt, hnd no III nt II 1'(' IN:Ol'eiS. TIl(' oHwl' 2 l!I'OUpS 111'(' 
arranged t\('('ol'dinl! to till' 1l1:Il!nitud(' of till' + 01' - difl\'I'(,Il(,I'S 1)('_ 
tween thcir 2 1·('('ord8. 

COlTelntioll sUl'fnl'ps for milk prorilldion illld. huttprfll! test 111'(' 
shown fOl' t:IH~ immntlll'l' lind mntul'(' r('('ords of fhp8(' 17 ('ows in I:II,bl(,8 
26 nnd 27. Th(' ('o('fiki('nts of eOI'I'plll/ion W(,I'(, found to be +0.7067 
for milk production Ilne! +O.7R47 for hutt('rfid; test.. Both of these' 
nre highly signifil'll,nt stntistienlly. 

TAIlI,E 2{i.-Corrc/a/ion of calCli/aterl 	milk yielrls on i'lIIlIIo/.II,r!' (I.I/.rl 'll/ow.rc lelil.~ of 
I'f' cows 

SUliltwr or t'OW~ who~(\ Jll"tllrll rf'('onl wns. ill lh(l' 1I1I1k \'ii"'ld 
eia!'s of ~ 

Mllk';'ield class of till' 
ml1tllf(" fl'COnl~ (pound,,) , i Total 

15,000 'I'I,I](HI 13,IXIO 12,Om I 11,IXlO IIl,OOO I n,ooo S,OOI) 
poulldS:POllllds pOllncistH)tIlHts pounds POUIHls·pountis pounds. 
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TAB!, .. 27.-Correl(ltion of (H'c-rO(lC 7)ercent(1(1e of imttC1jat on im.llla/llTe (lnd 'III(l(u.rc 
tests of 17 COl('.~ 
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HIGHEST MATURE-EQUIVALENT MILK.PRODUCTION REC. 
ORDS OF DAUGHTERS AND DAMS COMPARED 

It was not possible to make compnrisons of first-lactation records 
of dnms Ilnd daughters, as most of: the foundntion cows were pur
ehnsed nnf! either did not II/we ofllcinl first-Inctntion records or theil' 
J"('('ords were mllde under difl'c'rC'nt eondit ions Ihlln were set up for 
this ex:perin1l'nt. In only II fe\\' ('ns('s would it be possihlC' to mllke 
such compl1risons, 

Tl1bk 28 gins thC' distJ'ihll lion of thl' high('st milt ure-equi.vl1lent 
ri'('ords of the dnughtC'rs of the' first ;3 Jersey hulls, 27 of which are 
dllughh'l's of foundl1tion ('o\\"s find 1 fI seeon<i-gC'IH'riltioll outbred. 
ThC' ('odf1eiC'nt of eorn:lnLioll Iwhn:C'Il <I:l1llS Hne!. e1l1u!!hters in milk 
yield is +0.4001. Rtl1tisticl1l1~' ihis is significnnt IHit ~lOt highly sig
nificllllt. This ('orresponds e1oSd.\T \\'ilh Illp r('sults of n stud~' of the 
first-genC'l'I1lion HolsiC'ills nnd thc'it' dnms. 2 In thilt st lld,\- 11 similnl' 
relationship sho\\'e(\ II ('oeflkic'nt of +O.:::9G. 

'1.'0\ BLE 28.-Di;'/'i"iiJulion oj dOul/Iilcr" of /ll( fir.,1 oJ J eT,~ry ,~ire" ond Ihl'lr dall/.s fnr 
milk PTorillclirm 

n~IJn:: In fIlilk-pn'~hl(,1 ion c-la:;s or· .;\nIk,produc· 
_.~ _____________1 

lion clnss of 
dnughter~ Total 
(poullds) Ili,OOO 15,noo 11 .. II01l 13,!XX) 12,1~lO Il,om Hl,I!OO O,tK!O i S,OOO : (,[lOO : 6,000 

POllll<iS pOlllllls P<llllHI$ poundS j)<ll1llds 1~1I1l\(ls POlIlHls pOLlndspuLlllds·pounds IlOllIlds, 

In ('''1
I5:r..:XJ_ ~ I 

14,000 :1
1;1,000 '1 " 
12,(X)'1 2 .i fl
11,000. 1 I !! i
HI,!)"l. I 2
9,000. I 1• 

2 

11,000._ 4_._1__ 
'-1'Ol!ll~ I .. Ii 2 1. : 2S 

Anothpl' mi'thod of i.Ilustrnting tll(' ('(HnpnrisOll of dnms and <litugh
(i'rs is slw\\'n in figure 4. Th(' HITOWS ill this figun' sho\\' not: only 
tIll' r('lnti\"(' produdion of t\w indiyidunl d/lms lind the d:H1g'hlcJ's of 
('Ileh oj' tll(' thre(, sil'('s. but nlso (hnt of lhp full-sisl('1' dnll!!lttf'l"S. 

'I'ilblc' 2\) sho\\'s th(: Vfll'i:llic)fl I'('sullinf! from Ih(' use of till' 1:111:('(' 
.Jel'sey sin'S, ,\'hell the d:1Ugittpl's :11'(' eOlllJ):lrl'd wilh thc dnms illTnngcd 
inl:o rnilk-pr-odu('(ioll ('\nss('s. [I'll(' ('xln'Jlle Ylll'inlions 1.'I1Ilg'l'Il f!'Olll fl 

produdion of 5,HI2 pounds 11101'(' rnilk b.v 1 d:ll1ghtf'I' t.hnll her dnm 
10 n. PI'Oilllf'tiOIi of 4,4Gi) pOll/His It'ss milk by 1 dn.u¥hlpl' lhnH hCI' dnm. 
This would. indi('l1tl' ('onsidNllblt, !i('!('rnzygosity in Ul(' ll':lnsmitting 
Ilbility of tht' ;:;in.'s n.lld thp foulldnlioli CO\\'S. The flI'I'O\\'" chnds ill 
figur(' 4 nl50 IpHd to (h(' SIIIlH' ('ollclusiOIl. 

2 F()IIIDI;\~, ~1. II., alld Gll,IO:;l, Tl ll. I~XI'EltDIJ~S'I'S IS /lH.I~IWIS(I IIOt-S'I't:JS

PHIE"';J.\S C..\'I'TI... Jt: fo""on MILK- ASO Bl,!'r'l'glui',:vr-PItODtf('I:-.tn An1141't"Y, :\NIJ AS AXALn:ilH 
(It' 'I'lfl, t'OIJSIl"'I'I()~ COWS ASI) UP 'l'IfE t'IHS'I' lll"l'lIln;u tlr:SJ>IlA'I'IOS, l', H. Dept.
Agr. T('ch. Bul. u77, 81 pp., ililfH, t!)!)(), 
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FrmmE 4,-Helat.ion between UlC milk prodllction records of the daughters of the 
first three Jersey sires and those of their dams, (Base of arrow indicates the 
dam's record; point of arrow, the daughter's record,) 

TABLE 29.-Al'era!le 1IIilk 7Jro(/lic/.ion 0/ (/Oll(lhtCI'·(/ml/ pairs, 'II-hen (lroulJed according 
to lite production c/as,s of the dalll,s 

I .\ wnWl' milk pro·llllen'lIsc I 
Ihll"h I lillClioll <+) ordc·, Dallgh. ~xtrt!IIlCS of the (Iif·

MlIk·prodllctioll class . ,. ; crellSt' (-)'lc",lJct~r fen'IIL" hr which 
of ,Iallls ler;,!aJl , Ih\' dllllvh.l thall a ,hlllvht,'r mrled 

p.llrs Ihllls I Dallch· ters (il'cr I darns from her dllrn 

-----'-----1----'--.-:~1~~ .' 
POllnilJf NU11lbt!T POI,"!;!" ~ 1.10111111,: I PQtI!II~:J I "lumber POllndll , 

16.0011••••_..............._.... I II>, .,2 II, ROI, -4,41,.1 1 _ ...... . 

14,(lOO.o .•••••••_•••••••••••_.. I 1 J.I,450' 1,5,U54 'I +/i04! 1 

12.1100._•••••••••_._........... 6\ 12,lj2'J 1:1,12H +,,;00 2 +4,14710 -1,·\15, 

1I.IKlO••••••••_................ It) II. a14; 12, i!ll +1,4ii I 9 +4,:1-12 10 -2.!l72. 

10,000. ~ ........ ______ .. ___ .. _... __ ...... S 10, -IS:! ; n. S05 . -n77 2 "r5:(2 to -2,UZJ, 

9,IKlO ...........__ ............ I !l,1\21: S,li;) -1,448 .... " •. 

8.1100......................... 2! S,564! 12,176: +:1,612 2, +5,812 to +1,411, 

i.(JOt)...... ................... I I. i,S;U: II,~I:I i, +:I,!)$2 I I


.. _____________ti'OOO.... M __ ~_ .. ___ .. I: 0, 0.1-" lIt 7fll : -i-2, TOi 1
---'--- ---,-'---~.----.------

Total or 8\·CrugC.••__ .. _ 28! II, I!lU I 12,024! +S:!.; 18 

In ordcl' to ('\'alllate this in another WII-.)', the pl'Oduction averages, 
mean deviations, standnI'd deviations, nnd coefficients of variation 
have been calculntod fOI' the three sil'e gl'oups sepnl'lltely, These 
data arc shown in tnbln :30, Although tlw gl'OIlP I1S 11 whole shows a 
slight decreltse ill vnl'iuiJility-fl'orn 18.(; percent fOI' the dams to 18,2 
percent for the duughtel's-it will be not,ed thu,t.Moose accounts for 
all of the evidcnce of homozygosity, The dl1ughtCl's of both Karnak 
and ·Tormentor show a much Inl'gcr vltriation than their respective 
dams, This is verified by a study of the arrow chal'ts in figure 4, 

There were five sets of full sisters included in these dam-and
daughter comparisons. In two sets bot,h dall~htCl'S were better 
than their durns, In 1 set both dUlIghtcl's \\'(>re poorer than theil' 
dam, and in the oLhel' 2 sets 1 daughtl'I' WitS hetter than the dam 
and the othcr poorer, The extl'eme vltriutioll wns hetw('en Uill 2 
daughters of No, 4:11, with 1 bettm' nnd 1 pool'er t1mn their dam, 
These daught(!I's wel'e 3,252 pounds npart in milk production. The 



EXPERIMENTS IN BREEDING JERSEY CATTLE 35 
others were relatively close. The 2 daughters of No. 438 varied by 
1,151 pounds~ those of No. 478 by 888 pounds, No. 444 by 772 
pounds, and No. 466 by only 334 pounds. 

In table 31,the compltrison is the reverse of that in table 29. 
Here the daughters are arrnnged in l,OOO-pound milk-produetion 
c1assps and the comparisons made with their respective dams. The 
extreme diffcl'ence in pach gl'oup is g-iv('n in the last column. Com
par'ing t.ll(· highcst 14 daul:!'htel's with thc lowest 14, it is found that 
the highest 14. daugith·rs n.\-el'llgc 1:3,7(j6 pounds and. the lowcst 14 
dn.ughtf'l's n,vel'lIge 10,281 pounds, II. difh'I'('Il('C of :~,48,5 pounds. The 
dams of thes(' daughters nnl'llge 11,686 and 10,71:3 pounds, I'f>spee
tively, a difference of onl'y on pounds. 

T.\IH.E 30.-'-(lriability of the rlallghtcr.~ and lhcir doms in 1II.ilk production by sire 
grOUJlS 

AW'Inw(I !, II
Orolll> ~ .~1~:U1 rre· Standard Coefficient 

milk PI'O·: "Ialion <lu\'laI.iOll of ,'arlaUondU(,fioH !

---------------------------------1----------------------1-------
.... _ POIl7H/S Pouud.'! ! POUlld" PercentII dums of ;lloos~ duughters_____________ __________ 

11,h2.~1·1 clullghl('rS of ;lloos~._ ......_______________________ _ :,;rug I 2,,50f1 21. 7
12,25·1 2,0:10 16.6 

,Ii rhun5 of Knrlluk dulI~h!('rs.._.. ______________________ _ 10,+10 :\0 (1111'/glllers of 1,Il('l\uk.... . _ ... _..._______________ __ I. 319 12,6
12,1112 :; !~~: II 1,928 15.11 

·1 dnms of rl~orJll('ruor dUlIght.crs¥. __ w .... _ .. _________..... __.. w 11,lar, 1,001 1.0.1:1 9.5·1 fluul!hll'rS or TOrJIIl1.l11.Or _.. ~* _ ~~~ .. , ....... _ .. _____________ .. 
 10. ~7'1 2,7a2 I 2,sn.i 26.3 
,\ 1122 rhll11s. . _ .• ___ ................ _____•__________• II,OS7 l,fl.ll i 2.1)07 18.6 

• 
AII2S dllughtcrs__..............................___ • __ .. 12,027 I, ,au i 2,180 18.2

1-----------------'---.-..-.--------'-------'---- 
'I.',I BLI:: 31.-Al'CrO(/c 'milk production of dOl/uhler-lin'lll pairs, when grOl/.lIcd according 

to the production ciulis of the daughicrs 

I !A \'I'rt\)!" Ulflk pro· IIllcrl'us(' I . I 
l)'l1I"h- ductloll C+l or dc· DlllIgh. Estrl'Jl(Cs of the <iif· 

l\llIk-prOdllcI,iOIl cluss Ie' d:jm I ('rens!' (-) tersl)('\.tcr l f"rellCl' hr which 
of the cillllghters r·., I I IhY"Hllgh· than II dall~htcr \'arlcs 

p:lIrs I)nugh- 1)flf11S t I£'rS O\~cr dnrns (rom her (lam 
I t~II'S ' • j dams 

PQ1I1II1. lNUII/I,cr :-;'011/1(£".1: 1'0):"'!8 I/~Olllld.~ Nllmber
11)',000 "'-~ ~ .. M. __ -e __________ ~ ! I I.~.J,.I~ 1;.2.0 t "T"~.1.!:, .~ 
15,000 .-.,- .._______________ _. In, ..1_ 1_. ,1',0· -1.-.41. • 
1'1,000. ~ .... --- .. --....----- ... --~...... ~ I 1:1.~!.11 1If~II~' t:~.?~q ~ 
la.ooo 1,1.,,,n, II, _IS! 'r .. .I_~ •.-0 .... - ....____ ._... _ " 

I~.()()O ........._________ .. il i 12.515 11,751 +7H.j .1 
11J.ltll) ~.~~ .... ~ .. "' .... __ .. ___ .. ~ 7111t,wr 1l~f5U: -2~i2 :i 
10,1100 ........... --------.--. 2 10.145 0,1:·1·1 I +rJIJI 1
(),OOO ..... __ .. _••• __ ........ I 1l.7f>1 n,1l5·1 +2.iUi I 

8,000 ... _..._____ ...___________ -I ~.:t5·1 1O,:tfl.\. -2,001 r------..... -I,44S to -2,.572. 


BUTTERFAT TESTS OF DAUGHTERS AND DAMS 
COMPARED 

The Iwemge hULtCl'fnl tf·st. of the dlLugitters of the throe Jersey sires 
was 5,48 Iwrecnli. The 1L\'('l'llge test. of their dnms was 5,49 percent 
011 all IIJlw('ighted bn5is and 5.51. on n. "'cighted bllsis. 'fable 32 
shows the distl'ibut,ioll of the 28 daughter-dam pail'S, nccol'ding to 
but.1;(·l'fat test. 

The' following \'.(Hlstllnt:.; ,,'{'n' (,flii'ulntt'd oil th(' husis of butter'fat 
tests; 

The stlllH.lard devi>tf.ioll for the dant;; waH 0.47(;; for tlte daU!4ht(:r~, 0,463. 
The coefficiellt of varillbility for the dams was 8.(;7; for the daughters, 8.45. 
't'hc (Joetlicient of correlat.iOIl h(;tweell t.he darmi alld daughters W:lS +0.4065. 

http:1:1.~!.11
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32,-Dil!tribution 0/ the S8 daughter-and-dam 1Iair8, according to buUerjat test 
, 

Numher of pairs In which the daughter's butterfat test WllS-

Butterfat 
test of dams 6.4 ulu'u u u ~ululu1u(peroont) per· ~ ~ ~ ~ ~ ~ ~ ~!'~ 

cellI, cent cent ecru, cent. cent cent cent. cent cellt, f 
_____1______________ ------:--.---1--,- 
6.4............... ' ••• , ......... '.... 1 ".,.,,,,,.,,." ...... ""'"'' .......... ' ... 


::~::::::::::: :::::::: :::::::: l """i """i' ::::::.. "'\' ::::::,: :::::::: ::::'::: 
~::::::::::::: ....."j" ::::::::, , ~J :::::: :::::::: ..... j' Ii 

5.4.............."..... , ....J... ..""'" :I 
,I


.~.2.._••••___....,.," ... '. 1 ' 4

.<;.0........... ", 1 
 24.8................ ',"'"

4.6........... """', 2


---.-1--·,-------- 
To'''LI-l';-:-:-:-~--5 2 2 4 i i : 2, 2 

The coeffi('ient of eorrelntioH, whilp not highl~r signifieunt, is signif
icant, and wOllld indi('ntc some rP)ntionship. This is considerllbly 
higher thnn tlH' eo/.'flieient of +0.317 found fOI' the first;-gcll.erntion 
Holstein dnughters und their dnms.3 

Figure 5 is un nrrow churt picturing t.h~' relution of the bllltel'fllt 
test of the dnms to Ihn! of tlwil" c1illlght:(,l"s. Only u ('nSllul obs(,I'Vntion 
is needed to show til(' exll'(·IllI.' heterozygosity of both the dUllls Ilnd 
the dnught('l"s of the thl"('(' sil"es for huUpl"fnt test. A furthel' indi('lll.ion 
of this is iIIustTllte(L by thc fin f1l1l-sist!.'I· groups. 1'111' most extreme 
diffel'cn('c in hlltt.el"fili. l('st \nlS hcl\n'pn the two dnughtel's of dnm 
No. 4.44. TIII~ difi'('l"enec betwt'l.·lI the 2 dUlIghtl'l's WIIS 1.28 per('('nt 
or nn increllse of 0.84 pen'en\; by 1 dllughter over the !111m and II decl'('llse • 
of 0.44 pel'ecnt, by the other dnughter belo,,- the d.nIH. 

Further (:\('luils of th('se nll'inlions fin' brought, out in tllhh, :3:t 
A mnjority of !hp dllught('rs show(,(L u, Ii ('('1'('115(' in buU<'l'fflt It'sl 115 

compfll'c(l to tlllil of their Ilums. There Wl'1'1' II ('IIR(,S of in('n'nst'S, 
16 of ((e('reuses, nnd I WIIS (,H'Il. 011 the II vel'uge, t.ite tN,;1 of the 
daughters wns onl~' 0,0:3 pPI'C('nt hdow Ihn! of thl' dUIlIS. If the 28 

T A.BU~ 33.-;\"aage oll,lIerIat (e~t !\f d(ltlflhler~ (I.//{l {/(Im,~, arrarrflcd (ccording 10 the 

blllle/fa/-test class oI the (/1111/,8 


Dutter!,,!: test, of t,he clams 

(percent) 


I I daughter had same test "" h.~r dam. 

3 See footnote 2. 
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FIGURE 5.-11elation bf~tween the buUerf:it teilts of the daughters of the first 
t,hree ,Tersev sires and those of their darns. (Base of arrow indicates the dam's 
test; point 'of arrow the dau~htcr'i' t.est.) 

dam-and-daught('r comparisons fiJ'C fivCl'Ilgcd, from the highest 
testing dams to the lowest, and divided into 4 groups of 7 comparisons 
each, an inten·sting J'l'lut,ionship is found. This is shown in t,able 34. 

TARI,t; 34.-Rda(io/l. br/Wl!cn bllllerfat te8t.~ of dlllllS (/.lId d(//I(/hter.~, at diff(?rcnt (eve/I! 
of tests of the dams 

Increase <+) or 
Numl>cr of. dam·daughter pairs Anragc t.est.1 .A \·cnigo test dl!lTl'I.'lC (-)

or dllIns or (hlu~hters by daughters 
o\"t!r dams 

--------~----------
Pacent PUCf. "t~. r: I Percellt! "....... ~~ .... ~ ....... ~-." ..... -" ... ,.. .... ,... ~ ".............................. "''" . .,~ .......... ~-« G.t!! i -O.'P 


I ... __ ~,.,. ........... _ .. M ....... ~ __ .. ~ ... .. ~.~ .... ~'~'_~.~"" O.$.l5.42 I
5.02 . -.207....................... . 
 ;,,:1-1 i 0.28 -.067__ .... ~ ...... _~~~_ ...... "~ ... ~. Ill) , .i.:lS +.42
I 
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lunERFAT.PRODUCTION RECORDS OF DAUGHTERS AND 
DAMS COMPARED 


The preceding diseussions of milk pl'Oduetion und butterfut test, 
are bllsed on the nssumption that; the fnelm's thut determine milk 
yield ure inherited in(\ppendently from those that determine the 
pereentnge of butterfut, in mill" As huUC'l'fnt prodlle\,ion is u COI11

hinutioll of these two sets of r!letors, and is ('ommonlv uSNL to nwnS\H'p 
the trunsmitting nbility of sirt's, it ~vill be discllssed ·I)(.'rc. 

The butterfat:. produdion of the 22 dnms rnnged f!'Om :37.:~ to 81)5 
pounds, It varini iOIl or 482 pounds. Thpil' nyprnge produetioll on nn 
unweighted. bnsis ,,-us (;08 pounds; nnd when enl'll dnm's record is 
used ns ofll~n ns sll(' is I'('PI'('sputed. by II, dnuglltel' the !Iyeruge wus 
616 pounds. 

The buiterJ!lt produdioll of the 28 dllughters l'lmged from 8~)3 
pounds to 392, it Vnl'illtioll of 441 pounds, The rung!' WHS somewhnt! 
nU1'1'ower thnn thnt of the cInms bllt not greatly so. 'I'h(' nVl'rnge 
produet:ion of the 28 dnug-htel's wns ()5() pounds. 

TAIlI,E 35.--A/Jeril(Jl~ /1/I/t£'l'JCt.l I,/w/lletioll of 28 dall(Jlilcrs and llidr 22 dams, (/NII/flcd 
(lcCor(/ill(J (0 the buUerJat-)I1'o(/llclion class of Ihe tlaems 

:\ \'(lrng:1.1 hllU{'rfnt InC'rt'us!' i 1)"t1~h-pl'odurlion (+) or ExtrelllllS of t.he dlft.l1rs<lllerenSI.) f\'I"t'IH:t' hy which a
b~f.t('r(-) Ill- i daughte'r variedthunDams l)aU!,!I1~ Idallghtl\r~ frolll Ill'r dtlm dallls

11lJ:g lo\·t1rdUIIIR 

i.'?"lllfl'JU f'olf flils. I 'OllI1(/S 1'01lllris lVU1llIJff f'uumls 
8.\1). I HMj I~H -2:,1 : "- ~-

800 I SII s:la +I!l ~ .. ---~.~-~--
;Ifi nUl' -17 +:I7to -il. 

6~1 - _. - . - . uno +11 
iO() 

----~~. -- ~- ~~ .-.-~~-
2 

(;77 +160 td -1·11, 
r~J() 

~ ~ 

Ii 1'2 /iiS +:l1i fi +1;1210 -HS. 
;,,,0 ;) :i~:) H7:,i +ss a +~Itj Iu -:!S. 
r,~) 2 510 iil'-) -I I +17 II, -4H. 
4r,o ~ 'Iml ,1:-;2 +2:i I +llJlto -i;\, 
·100 ·ItXI fi~'i +2~'j I 
aw. ;),:1 fin I +:!s~ I 

~1'.~IlU' 36.-IH.~tribilliO/l oJ blll/erJal )Jror/llC/ioll records of ;!8 r/(JI'(fhler.~ (//1(/ their 
rll/.m,~ 

Number'of (1,llr5 (II which til(' dnm's buliJ'rfnt-prodllel ion ('Inss \\'ns~ 
-. __ ___,_t--~_., 

"' ~--~~- --- ~-.---.-..~--.----""'''''''''''--'''-'' - 
'r ~. 'r. T. 
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coe:HiCIent .of ' 

This is not significant. Tn . . 
these data are grouped to out the variations in the daughters'.' ' 
butterfat production at t,hevarIous levels of producti()n for the dams. 
Table 36 shows the distribution of these dam-and-daughter pairs. 
Combining the data int.o 4 groups of 7 pail'S each brings out a signif-. 
icaut relationship of the cffect of the 3 sims when mated to dams at 
various production levels. Thcse comparisons fire shown in table 37. 

TA.8LE 37.-Relalio/l. between butterfat production of dams and daughters, at dif
ferent. production level,~ of the damE< 

A\'erage but- -~ Ycragc but~ Incrpase <+> or 
Nllmher of tlam-llnd-dalJJl;ht~~1" Imirs H'.rrat prodlw- tufUttloPnroo'rlllc- decrease <- > by

daughwrs oyerItlon or, ams <I"lIght,~rs dams 

7 •• __ • __________________________________-___-__ =~=~~ --P-OU-II-:/s--J ---'-'O-Il'-'d-'{i-W.i- --F-Oil-nd-8-_-· 
7a 34i "_____ .. _____ .,. ____________ .. ____________________________ .. H.;f; I Oi.;' , +19 

7 .______________________________________________________ f~)9 I 6,'i7 i. +48 

-; ~- ........ -- ... -------------- ,,_ .. ----- ...... ----------- -------- -- 471 ; 5,.4 t +123 

--------------------------~-------------------------

PERSISTENCY OF MILK PRODUCTION BY DAMS AND 
DAUGHTERS 

The method used i,l men suring persistency of milk production in 
this study is one proposed by the scnior author. It assumes that. 
perfect persistency, or a value of zero, would result if each of twelve 
30-day periods in Ul€ lactation showcd exactly the same production. 
In applying this method ench 30-d1lY production is converted to a 
percentage of t,he 360-(lny totn\. These percentages are then measured 
Ilgainst 8.3:3 which is the :30-day percentllge of even production_ 
Th(' total of the deviations in perl'cntnge is the nwnsure of pel':oistency. 
In actual pl"Ilctiee it is nceesslu'Y only to en\eulntc the plus deviations 
find double the result. 

In this study the fOUlldll t ion cows fiyel"llge 18.50 percent in per
sistency, whel'ens the dRughters by the 3 sires Ilvcmged 18.98 percent. 
PCI:sistency of the daIlls, by foundnbon groups, was as follows: 

Percent
Group 1__________________________________________________ .19.77 
Group 2_____________________ . ____________________________ L3.32 
Group 3____ .... ____________ . ____________________________ 2!122 

\Vhen the dHughters lire pllired wit.h their rcspectivc dams the 
I'('sults are ns follows: 

/)"m:~, DauyMers, 
percent percentGroup 1__________________________________________ 2n 62 

L8.52Group 2 __________________________________________ 12. U9 20. 34Group 3__________________________________________ 27.93 19.60 ,,, 
All COW,L_________________________________ 18.50 18.98 

The numbers nre SIllltll but; there is little .indiention thut thc per
sistency of a dam hns UllY ('ffeet on the persistency of thc daughter. 
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'IlLATION OF AGE OF PARENTS TO DAUGHTERS' 
PRODUCING ABILITY 


. . There is no sound basis for assuming that the producing capacity 
ofa cow would be influenced by the age of her parents at the time she 
was conceived. The correlations resulting from a study of 32 daugh
ters of a Holstein sire verified that conclusion, being +0.016 for age 
of sire and 0.0 for the age of dams. 4 

Table 38 shows t,he data for the 28 Jersey daughters of 3 sires 
grouped according to age of the parents. The surprising part of 
this phase of the study was the correlations resulting. The cor
relation coefficient for age of sire nt time of conception nnd butterfnt 
production of t,he daughters was +0.1796; nnd for uge of dam at time 
of conception and butterfat production of the dnught.cl"s, the cor
relation coefficient was +0.4344. Statistically tihis Ja~ter con'elation 
is significant, yet an analysis of t,hc data..indicntcs i;llat hy chance 
1 dam in the 9-year gl"Oup bud It dU.\Ightcl· in the 800- to 850-pound 
class, nnd 3 daughters below the .500-pollnd class were from the 
younger dams. It will be of intel'est to see the results when larger 
numbers of animals are available for this study. 

TABLE 38.-Effect of age of pnrents at the lime 0/ conception on the average bUller/al 
production of diLUf,hte'/'s 

1- I Awra~l' 1'-- I f :~~~~;lg(, 
Age class of sire Rim's : Sin", I hllt.t",.fat : .• , I .. darn Dams' Darns' i hutterfa' 

(years) duugh- ! an',.·a~e pro,luetiou Age e '',5~ ~f s I d"ll~h- a\'t\rag~' i prociuetion
(ers age I of the I (~t,,, s) I ters agt1 i of the 

\ . dalll!lit(lrs } , . daugh'ers 
---,----- ----~'- -.~~--.-

N"IIIlier : ,\follth•• 'I IVnrlilJcr .\fOlltl•. , , 
6_________________ _ a liS llOi 1--_____ ------ _.. ., 1!11 ,'lfl:! 

I
tJ ______ ~_~ ___ .. ____ _ POlllld.~ l'OTlfld,'1 

2 _______________ . I i8 r, 2U j Hi:,~7"" ____________ ___ _ a______________ __•, 8i8__________________ ;\;~i I II 42 60S 
9__________________ 7 101 681 .'----------------_______________ _ a fiO iii.,5

9 1I210. _______________ _ HiS I lL ______________ _ a til 6922 laoIL. ______________ _ 7 _______________ _ 2 in 7HO
I 137 2~I I 8_______________ _ a 91 71r, 

9_______________ _ I 101 onlI I 109 8:j:j 

Total or :\\'- --~I---,'---i
cragc______ 28 . 101 ____________1 Tot'lI _____ --28-, 

52 
1___________ _ 

STUDIES OF BODY-WEIGHT DATA 

Weights of all. Itnimltls in the herd have been recorded since the start, 
of this project. Calves are weighed as soon nfter birth ns possible. 
Thereafter they arc weighed Itt lO-dny intervals during the first yeu;r, 
and the weight for the calf at 1 year of age is the avel'l1ge of :3 weights 
centering on the first birth anniversary. All females over 1 year of 
age are weighed on the first 3 dnys of each month as long as they re
main in the herd. The nverage of these three weighings is used ns 
the weight of the animal for the nge nearest to the dates 011 which the 
weighings are mnde. Cows on production tests are weighed in the 
middle of eaell month. 

4 Sec footnot.e 2. 
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Live'weight' is the. most generally used and most easily applied 
standard for measuring body size; it is also useful in determiJiing 
physical condition and response to feed and is necessary for calculating 
ratjons for cows on experiments of various kinds. Weight data on 
live animals gathered in a herd where management praetiee is stand
ardized will, of course, reflect the results of such management. Growth 
tahles derived from such a source have some value as a hasis for com
parison hut, heeause the management practice influences t,he results, 
they serve as a true standard only for the herd from which they are 
derived, or for herds under similar mnnagement. 

Tahle 39 shows the average weight,s of the daughters of the first 
3 Jersey sires at monthly intervals to 1 year of age, and at 6-month 
intervals to 10 years of age. 

T.HII,t; 39.-AI'erage '/I.·eigJ,t.~ of the dnllghiers of :\Jo().,e, Karnak, lind TOl'7nentor ai 
1I{lesindiclI/,ed 
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One effect of herd rnanngernent is cxpr('s!'!,ed in the decrensing magni
tude of monthly gains neter skim--milk feeding is discontinued. The 
pmctice is to feed. skim milk to t,he llge of (j months, fi.nll the gains foJ' 
the fifth and sixth mouills exceed thosl' of the s(wcut.h 01.' !Lny succeed
ing month. Anothel' efl'ect is 1'(IHI\('ted in t,he smull gnin registered in 
Lhe l:3th month. The pmctice is to knep heiflws in the cnlf barn until 
theYl'each the age of I. yenr, when they iU'U shifted to the herd bal'll. 
This sudden change of environment evidently retnl'tls the rute of gain 
until the animal adjusts itself to the new conditions. 

In the study of the duughtcrs of the Holstein sire Denton Colantha 
Sir Rag Apple an annlysis of the maximum weights Tcnched was COI'



____ 
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.', , " -';- t.· " ' • ' . 

1.. J,i>iI;;ij;·m'i+.·l\ the.' at birth; at 1 year of age; at 2 years of age, 

2 years of age; :when pregnant.s Similarly the same l'elation


studied for the first generation of Jersey daughters. These 

'"rellat,iOIlsbips are shown in table 40. 

TABLE 40.-Relc.tion of Ihe fnlU'imrllllweight (~f daughter.~ of IlI()o.~/l, Karnak, anti 

Tormentor, to the wdllht at birth, .I year (~f age, {} yp'(lr.~ 4 age, and 2 years of age 

wilen pregnant 


Number that rt\tlchcd n maximulJI Wt'it!ht 0(-

Age, IlI,,1 w"'~ht (p(lunds) 

TotnL~ __ :- 2, ;1 2 27 
..;; •. ......;.::;...-.;:...-~,::;.::;::-'~:;.;:::::::;;;.~!~ 

At I y(~ar: 

500...... 
550•.••••••••••.••.•• _•. I I 


0 
• •• _._ •• - -"0- I ~ I 
 i 

~fr(J............_............. . I. 2 '1. HI 

4C~I••••.••••••• _... _•.• _••••• I ; 

351L •••..••••••.•••.•.••• _ :!
---- -- ---'- -.----,.--~

Tota!.. •...•...•.•..•..•.. _ :j fi 2 2i 
-::-:..~=-=.-:--:::-~~ •.~ =,=

At 2 Yl':lrs: 
!lO(L .••••••••. __ .•..•..• 
8.1() ___ ~ .. ~ .......... _~~~~. __ •. "~ ... ____ 1

~,800........................... _. 2 .i
i 

•
700____ ~ ..... ~_ .... _~ .. ~ ...... ~ _~ .. ~ ¥ 

j' I .,I700_ .. _..... __ ... ___ .... ~ .. ~_ .. ,.. _~ __ .. _ ,I I III 

650•••••••••••..••••••••••. _ I I :1
,
6OCL •••••••••••••••••••••• _ I I 2 

'rot!!L. .•... __ ...... _ 2, 27 

At 2~~I~~.'rl:~'::~~~::'~~;~~:=::::::::l.·~::: ==--1- - =.==~ _.. '._ ::[1-1
7;Jf) ... __ .. ~~~._ ..... __ ... __ .. _........ ~~_~.~~ __ , 1 " 

ilJO•••••.•••••••••••.•••• _••• .. 1 • ,J 

f.;,fl ........ ~ .~_~_.>_'"'~_ .... __ ~. __ ._>_ :1 


'I\HflL .. I. 
On this bnsis, thut is, n·lation of IIInxim!llll wl'ight to weight at 


birth, at 1 yenr of nge, tit 2 ycnrs of I1ge, nnd nt 2 yCUl'S of nge when 

pregnant, the correilltion cO('flieients were +0.2943, +0..,)8:31, +0.4197, 

and +0.4282, respectiVl'ly. Th(, ('orn,lntioll nt 1 yenr of nge is highly 

significant and that at2 yt'urs of uge is sigllifieullt. 


After this part of the study WI1S mude, the qm'stion nI"OS(' I1S to the 
significance of the maximum \\'(·ight of the nllimul. ('ollsf'quelltly the 
first three rclutionships were <:ompuh·d 011 till' busis of the IlV('mge 
weights of thc nnimal during her .11111ture test. y(·nr. Thesp n.lntion
ships arc shown in tnblc 41. The "esultillg I"utios lire +0.:3549, 
+0.8117, nnd +0.765f.i, respectively, unti, 118 (;un Iw S('CII, ure signifi
cantly higher. It would n,ppenr thn.t the n.vel'llge \\'{·ight of the u'nimnl 
during her mllture tl'St, ,YNU' is it fill' IwU('r bnst' w(·igh t tlUlIl the maxi
mum weight thnt might htl-Vl' IH.·(,II rellehcd lit some time during the 
animal's lifetinw. 

, ~ See foot.nof.c 2, 



----------------------------

TABLE 41.-Relation oj the aVP.f'age weight oj daughter8 oj Moose,' Karnak, ,anfl 
Tormentor, during their mature,tfJlll1Jllar to the weight at birth, at 1 year oj age, and 
qt 2 year/< oj age 

Numher thllt reached a\'cr.-gc weight on mature test. of

.\ge Ilnd weight (poullds) 
1,000 ! 1,150 ; I,\(~) ii' 1,0,10 'l~ I,IJOO I 950 j 0(1) I 81'11) '-j Tot,.1 

! ,.Ollllds ipounds: pounds pound" pounds; pounds! pounds; pounds; 

---------'-I-j-'--I-'-
.u.';Z~~:.................... I 1 : ••.1 I .", -' .-- '--1 III I I 5 

~L:::::::::::::::':::: :::._._ .1 ~_ .. _.1 I ~ '----j. :.::.::: 1 
4.1 .._...... ~,. __ ~ ........... _.. _~_~ .. ~_ _~~~") _.. ~.. 2 l ... _ .. _ .... " _____ ... 3 


TotaL .....___________ .. ; . 1 , 2 j :? ~ 1 ; 0 2 ~ 1 ; 1 r 16 

At. , year: I I:: !!; 

~~H::::::m::::j.::'! : •...... li:I;:!:";1 j;i 

Total., . __ .......... ,' I 2 2 I f, 2 I, Ii 16 

.========:= 

At 2 ,"curs; 
gill).•• ____ ,. __ •• __ ..... ' I 3 
750••__ ... _....... __ • __ I 4
iOO______ .~ ____ .. ~ ..... ~ .... ;" 4 6 
650._._ ... '" ...... ' ... ' 2
000.... -... -.•• __ ..... .. I.,---.

2 2 6 2 16"'01111. ..... '''''--'--1 I 

• 
TARI.E 42.-Effect of stOflC of lllctation and flest(l/.ion on IIt'eTar/e mature weight 01 

dauflhlers 0.( the jir,~t 8 J er,'ey I;i-rep 

,,r\ \",:ragc weight of ('OW8 t.hntl W'~re not pregnant and in milk 
Rang'! In age 

,I to I{JO "ill'S 101 10 200 days 
--~-I~~"'-- -,- ~"~ 

,j years to fj yellrs 11 NI/~:'-;;;--/~,t~"~!- ~\~'I;"IIf,! 1/--::::;:lYuml)fT IJOIIJ~~"'I: -,YllllltJ('r f'QIlUd.'f 
months.... 71 ,,__,. It" 1,014 

17 I,o;ro " ( i 1,029Grears to 6 ymrs II 

mOllthsw ..... _, 1,01; 1,IH2 ' 
 12 1,104 : 1,080 

7 years to 7 yf.~ar.s Il 
mOJlths~. __ ~~~ _. I,02!1 l,tHo ,j 1,101 4 1,148 

S years to S yenrs 11 
mouths~ ~_. IS J.Ot~S 1,07:1 I,(HS I,U8; 

9 years to 10 ycars. Iii 1,02:\ 1,019 

'I'otlll. ••• _ 215 1,0/4 1')0' 1,0;14 i 21 1,078 

i---------~--------~--------
1---------------·------------______________ 

'I'otnl 
?bJ days andI to 75 clays on'!' 

!j YCllrS to [, y(lars II :~V'Il"il;rr 1'0/(111/'" ...\''-umber/f'ott/IIi,v ciYumbcr IJollud.''! S"",m1Jer r·ol/,mlJ! ;,V/unbcr' I~"nd~ 
months~ .. " . .\Ii !If,S! >\:s I 9.';:1 I 1. 011 . :11 1,(J84 aOl ; !IIIII 

ti y~ars to (; y(iar~ II ! " 
rnOlllhs.... 3H 1,0,11 1 -12 I.(HO ·11 1.0.12 32 1,128 28,.'; ~ 1,0411 

7 years to 7 p.lofil';:: II t I 

mont hs~ .... 22 1.015 1 :Ii 1,I1!iU ;\7 1,10$ 2ti 1,148 1,077I!MJ IS yeur,; to Ii Y('ars II i :
months....... _. ~ 21 I,O:!!) I ~} l,tl55 21) 1. (jIj,'j 14 I, I:~) 121 I,Ofl.I 

9 to 10 years,,". IS \11)6 IS I.O!.1 16 I,Oif, 10 1,1:11 st' 1,039 
- ~~,-------

H:! I, rlf)( 11)1; 1,02,. InS J,O!'I~) II:! 1.121 \181 \,1140 
I __~_.___~___i _._ I 



TECHNICAL BULLETIN 1101, U. S. DEPT. OF AGRICULTURE 

To show the effects of pregnancy on body weights of mature Jersey 
animllls, the weight data for the period when the animals were from 
5 to 10 years of age were assembled as shown in table 42. This age 
period covers the span of adult. life after the maximum effects of the 
growth stimulus have been spent or retarded. 

A total of 981 weights wefl' used nnd Uwy nverngp 1,040 pOllnds. 
The table shows two ('ategories, cows thnt \\'('re in milk nnd not prt'g
nant and cows that were pl'egnnnt.~lost of the ,,-eights on pregnant 
cows were. tnken whilt> they wen' still milking, except those in ad
vanced pregnancy. The 401 weights of cows fresh and not pregnunt 
Ilverllge 1.029 pounds, the 580 weights of prl'gnl1nt cows aH~rnge .1 ,047 
pounds. The weights of the nonpregnllnt milking ('ows show n, steady 
incrensc IlS Inetntion progTeSS('S, which is not due to pregnancy IlS 
these cows w('re not in l'lllf. Of the 580 weighings of pregnant cows, 
809 were made of CO\\'S cnnying (,1I\Yes 1 to 150 dnys. They llveruge 
1,016 pounds, whil(' the 271 weights of ('o\\'s pn'!,mant mor'e thnn 150 
dRYS nverng(' .1 ,085 pounds. The in('rcnse in w('ight \\'ith ndvancing 
prebrtlallCY is nlso shO\n1 by the brc·nkdown in the tahl l'. 

Table 4:) shows the weight dnU\' on n, ('ornpnr'n.hlc busis for the 
daughter's of thl' three .Jersey sires nnd tlwir dnms. HI'enuse' mnny 
of the foundation cows wen' not in th(· herd 11t til(' N1riy ngf'S, the 
number of ('oll1pnrisons at tlWS(' nges is less tlwn in f)ldet' groupings. 
It will be noted in til(' tn.hl.- thnt the dl1,ughtl'r's, on til(' nn'l'ilge, wI.'re 
heayi('r nt COITl'Sponding 11gCS than their dllms. 'l'lll' bottom lirH' in 
the' tnbll' sho\\'s n. SlImtnlltion of nil \\'(·ights tnkcn nt () y('nl's of age 
lind on'r. TIll' dllllghtr'l's Il\'l'rngpd 1,071 pounds nnd the dnms 1,008 
pounds. 

\!nsirnurn weights nrl' n,\'Ililnbll' for 2·l dnm-nnd-daughtf'r pllirs, 
the IWNnge being I ,I'll pounds for' the dnrns I1nd 1,18:3 pounds for 
the d nugh tel's, \\'ith 14 dn,ugh If'rs iwa"ier than their.' dams. 

T,\IlI.,: 4:{.- .Il'fl'f1!1f' I{'fiahl., n! rhl' d(w!/ht~I'.< oj Ihe jir.<1 ,~ .fl'.rM'!I .~irr.< £loll oj their 
,/11111.' III I'(lri(m.~ {/{Jf.~ 

I )~llIl~~lnll ... Ilaughters 
'1""~11I"1' 1l'llIghU'r' j}aUl5 he:lvicr 

pair~ than dams 

~\-1l11l1,rr j.lOlllltl,'?; })ol1wl.'1 ","um/Ja
Binh ___ _ , !i:l ,I!l II 
!lO dnyg ••• , l~'2 1~'2 1 
Ii;/) <lnrs... , ~·'5 2bO ,I 
2;0 daysu .. , :~fin 3~~ :I 
I yrnr_ , lfiS ,I:,{ ,I 
I y~"r 3 lJIouths ,;i2t fj}~ I 
I Yi·ttr nIII Oil( h,~. ~ " .is':! .;77 3 

l:i fli iTt 'i ,~ t:~~~~ '0· inonl hs '21 Slfi :-in, I~ 
a \'par~C '22 ~f;fl ~f,,""; 1:\ 
:! ~-Nlrs 6 month~, 22 Uili !,OO 1~ 
·1 ~·ear:-::~ 21 lI'2:t 'os In 
1 YNlrS 6 mom h;;, ~I fftl2 nO:l 12 
ii ypars~ '2'2 o'~; !H2 1:1 
5 Yl'ilrS l1mOIlti1s '2:J {r~~i n."'~~ 1:1 

-' --~- -~~-. 

6 y()':lrS~ . ~I 1,017 l.O()~ II 
6 years 6 rtlQ!llhs_ 2'2 1,075 1.015 12 
7 yl·urS .... __ _ _ HI I, 00li 1.02:1 I~ 
7 years 6 mOil ths _ 13 l.n.'4 97S R 
8 y(~u.rs_ ..... " _ . < u 1,0.17 1.031 fi• 

8 YNlrs 6 months._ Ii 1,101 {lS2
9nars•. _,_ . __ . Ii I,om 1,02,1 
9 )"enrs 6 months••. 5 t. OW; 1,[lIS 
10 years., r. l.lll3 !rJ.~ 1i 

. ', 

• 

•

A\'i'rngc of nil Weights (liken nl I) yrnrs llnd o,'cr, 1,1171 I.DOS 
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CATTLE' 

Table 44 shows the relation between the birth weight of the daughters 
and the maximum weight of the dams. Although a significant rela
tionship is shown for the first-generation Holsteins,6 indicating that 
heavier cows tended to give birth to heavier calves, a similar relation
ship is not indicated for the Jerseys. This may be because of limited 
numbers, but. the coefficient of correlation is only +0.1233.-

The lower half of table 44 shows the distribution for the relationship 
between the maximum weight of <inms nlld dnughters. Here again 
no signifieant corrdll.tion 'resulted. Thl' coeffieiellt WitS +0.150:3. 

T.O\RL.; 44.-Relatl:on of birth weight.~ and maxim'llITt '1I:eighl.~ oj daughter.~ of fir.•, 8 
J er,.ey sires to the maximum 'Weigh! oj their dams 

'l'nble 45 shows thl' d istf'ibu tion for IJ/·(·{'uhing ",pig-h t of the dnms 
itud the birth weight of' the dil.ught£·l's. Again no significnnt I'l'lu.
tionship WilS shown. 'rhe r('sulting ('(wfFieient \\~ns +0.l624. 

RELATION OF BODY WEIGHT TO BUTTERFAT 

PRODUCTION 


'Vhill.· the dil,ught(·l's of thr· fil'st t1n'('(' Jel's('y sires wer(, 011 ymtdy 
officinl t('sli, they \\'('f'(' \\·(·ighl'd tJH.' lsI. !lnd 15th of ('o('h month. TIH' 
n vemgc of the 24 \w·igh Is is lIsf'd liS till' weigh ti II II riilg the test. yt~IU·. 
'I'lw 28 dn,lIgh /;(>1'8 had :')0 811('h oflieinl kat pet'iods nUtL the relution 
between t1H'se weigh ts [tlld. n.et unl "II Ul'rfai, produetio/l is shown in 
table 46. The resulting t:odlicient of eorl'n1l1tion is +0.4167. 'l'his 
is identienHy the SI1Il1C rdntionsltip found in til(' ('orTesponding study 
of til(' fil'8t-genel'ntion .Holstc·ins. 'I'hisindud.NI. the effect of nge 011 
both siz(' and bllttel'fl~t produetion, but sOllie ntther extl'ollle varilt~ 
tions do (IC(~lIl' within ('Itch \\'{·iglrt group. 

o Hee footllol.e 2. 

http:I'hisindud.NI
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45.-Compa,..f~on ollnrth weighi 01 daughler.~ and precalfJillg weights 01 dam8 

Number of damR whose precaJving weight. was-

Birth wl'ight


ofdAUghteNl

(pounds) 
 1,150 I'~l1.000 T950 , 900 I 850

pounds pOllJld~ I)OnllCh; i Jlounds pounds pounds 

~·:[.m.:~··!·~:J~i· .-:.I-~·r-;iJ:;'-· ; 
i·:~~~.~!~··~:~:~ •• :::::::1.:[••••·• i.::: .•:::.:...::. .:::: .••i;.::!••.••1••• :::•. : ! 
44______ .... _.............. ~*,.--~~~ .. ~--: I I •• ~ ..... ~ __ --~-- ..... ~ .. -••• ----- .... :- ... _._ .. __ .~t 


---~ ~~---
cTotAL....... 1 ti, 	 .'i Oc 1 i 21

: 

In table 47 this Sium' infonnntioll is sOl"tt'd illto two diffpl'('nt I"utp
gories j on n ·.n·igh t l)ilsis, nnd on ii, bu ttprfnt: hilsis. Tll(c' 1"(·111 tionsh i p 
would have b(>('11 (~ollsid(·J·Il.bI.v higll('" if till' rnnw' in I.mtt('rfil.t pJ'ocltw
tion of tIw ("ows in the two 1IH't.iilltn \\'(·ight gl"Oups hild not h('l'tl so 
great. In thl' 900-pound-weigh t l;I"OU P the rilIIW' in hutterfnt PI"O
duction WIlS (1"01Il ;300 to {fiO pounds, illid in tlJ(' I,OOO-pound-w(,igltt 
group the I"iwge wns :~50 to 800 pounds. . 

TARLE 46.-Nelalion oj Ihe 	body w('lghl of da/lllhtel·.~ of fir.,t .'3 .ft!rsey $h·e.~ /0 their 
actual lilIltel/a! proll lid ion ______c__.._c._______.... , , .. 

-_..- --- ... 
on v. ". "c .nn:lU~hl('rs' 	 -g'" .~ 

". " •Wt·ifdtL 	 ~ 
(pfluiHls) " 	 §§. ~ 	 g~  --= ~ 	 " 0 I;"'.. Ie >:si ~ .. "" 

"" ~ ~ r.Ie 

TABLE 47.-· Ne/ation.,hip b"ilf/":n the body '/I'Clfllit of the dnuah1m',,; of !Iie fir"/, .'3 
.ff'l'RI'II dr",,; IUld thl'ir hllterjll/ l'rotilU:tioll.. (Inti I'lel' /'er,'(/ 

,.:\,\'(ln1JW 1 i ..\\~('rn~l" 
\\~("li~hL ('lass H,~('ol'tb i ..\ \'f1n*j\ ! btlt.Jl.'rfnt lIuut'rfnl;' H(-rorlis "I/lWr(,\! .A \tt'ragtl 

(pound;;) . \\~l'oi~hl jll'odlle- eiuqs . 
c 

produc- Wi'ij!,ht 
tion tion 

------.-------. i 
1 ].\"/I,,,ifu:r J'o/l.l1d~ 

1.200.......... _............ .. 2 U:15 : 

I.I()(L .................... . 7~ 5i:~ i 

I.IXJO ............... " ..... .. 1:1 : iiMi 

IlOIL. ., ............. :'.>:1 !
c ..... . 121
80IL.........c. c 12 ·I'1l '
............. . 


;1111. ......................... .j .1;17
cc. •
'J'otnlor "',c r ''',_ -,"J,1---9tlS":'I--', t (! I I':: _" ~ _.. ~ _ ...... ~ 1'1. 



PARENTAL EFFECTS ON SEX RATIOS OF PROGENY 
In studies of breeding and reproductive performance, the question' 

has often arisen as t.o the inthwnee of the pal'ents on t.he sex ratios of 
the pmgl'ny, TIll' data aVllilnolc fmm the .Ters('Y breeding experiment 
have h('pn stuclipcl wilh It vi('''' 10 pl'Oviding lin 1t11SWel' to this question, 

In the til'St phll8{, of th(, sl wly :~J dams, ('11('\. having 4 01' more 
progeny of known 81'X "'PI'P diviciNI into 2 groups-I.he fil'sl; group 
being mllde up of th(' 17 dllms whose progeny '\'('1'(' mOl'e than 50 
IlCr('Pllt fpllIlIle lind till' s('('ond gl'Oup OPing npHle up of the 14 dams 
whose pl'ogpn,v 'H'I'e Ips8 tltnn .jO 1)(,I'(,pnt f('mllle, Tnhll' 48 shows 
til(' s('x ratios in tit .. ofl'spl'ing- of the :n dlll1l8 in l'elnliOIl to the sex 
I'll I ios ill til(' ofl'spring of til(' :) 1 dll ughh'l's of I hes(' dlllllS, 

'1',,,<1,,, 48,-.8r.r nlli()~ /1/, ojJ.-prillf/ 	oJ 31 dall/." ond in th~ offsl'rillf/ of iiI d(I~/(f"ter,~ 
of the ("'.I/I.~ 

1):II11S I)nlll~' olr$pl'ill~ l)aul!h-1 llalJ!!;liwI'S! offspring 
nroup:: or !lnrllS ill : .... ·····r .. -_. __... rpr~ -of 

Ih/, 
!!I'OIlP .:\Ialt'$ F{'"liIlt'.:-' tlnrllS .:\Iall,':;: ; Females 

• 
'I'll(' PI'Og'C'U," of till' 17 <ll1ms "'115 (iO.:) IWITNlt fl'mlll(' fllld 1hnt of the 

14 dnms ",ns :~:).7 1h'I,(,•. 'nt f('mlll(', b1lt ('neh gl'oup of dllllghl .. I's of t;hcsc 
dums hlte! Pl'og(,ll,V ('onsisl illg of nhoul 40 pr'I'('t'llt ft'l11nl ..s, These 
linin, ,,·hilt' limih'e! ill 5('0])(', S('('1I1 to illdiefltl' Ihnt I he.' S('X I,:'ttio of the 
pl'ogen," of 1\ ('ow is ,not illflul'lI('c"e! hy III(' sex I'ntio of the' progeny of 
hpl' <111m. 

In the IH'Xt phlls(' of tll(' (,XP(,l'iIlH'nt, IlIP 5<'<] 11 ('il('(' of Sf'X ill cnlves 
1'1'0111 111(' dnll~ld('l's of thp first t !tn'(' .l1'I'S(T sin's \\'IIS studifld, 
PI'('!,!'lInn('i('s th~lt t('nlliniltf'd \\,II\'J'(' S('X ('01lld !H;t 1)(, dl'lpl'lnilll'c/ were 
('on~id('I'\'(1 liS int('ITliptions to til(' S('qIWI1('('. Tahh' 40 slIlI1mnrizcs 
Ih(' 2-, :{-, nlld 4-l'lIlYillg' s{'(ltIl'II('('s. 

'L"ll.l·; 4!).-~8('.r of wil'e$- born in sequence to d(/.u{/hlcr,~ of Iii, Jilwl ,1 JI'I'.>{e!l ,m'c,~ I 

.81'\ .\'11 [II hpt ~{'\ Sum her 

,\1.\1 	 :12 .\1 'I 'I 	 I:! .\1..\1.\1.\1 
;'L\I.\! I-'

'I'll' 	 , .\DIY.\I. 
;\1 ~II'I-'..Flo' :III 1'1,'1' 1·1 . 1-'1-'1,'1-' . 
1"17I"~I .. ,. 

_i 
1"1.'\1. !l : 1·'1",\1"' .• , 

i F 1-',\1 ~1.,\1 F. a:j .\11',\1 Iii . :'1 I".\! \! 
, .\! I-' :'11-' .. 

. \1 I" I' 	 II .\11,'1" I" . 
. \1 I-' 1,'.\1

1-',\1 	 ;j, '0 1,':'11'1-'."'~I" "'\IF.\! .. 
1".\1.\1 	 1:1 I' ,\1 ~I .\1 

Jo'~1 ~II" .. 
TowL. 1:12 ~)7 

1,\1 il1dh:all's 10111(" ('IIIf, F' illdi('Hlt.''s [PUJ;llt) enlf. 

http:groups-I.he
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T.\RU} 50.-Relation ,~r I.he (IIii' oj p(lrclit,~ lit the lillie oj CU)l.(;el'tion tu the 8(i.r. oj the ojJ'~IJrin!l 

......__._------------------------------,----

Totol 

i\I I F M I~' M I F M I F 
_1__1__-_:" __ " 1 ,....."...,.".I ___I~_I__ I~_I---I_~__I._~ ' ___1__1____' __1__1__' __' __, __, __[___1__, __, __ 

1••••••• -.-.. •••.• :I 2 .• :.. ._... •••••• •••••• 2 1:1 I •• ".. 2 I a 2 I ...... ...... ...... 12 13 
2............. 1 ..... 1 2 !... .. ... _ .•.....• _..•...• __ .... __ :I 1 2 ...... :1 I 1 4 I I .,.... 9 III 

3_ ........_.__ 1 1 

4.•• _••• __ ••.••••••• __ •• 

5....... ...... 1 ••..• 


:1 I lit~::~ i' ~I< ::J ;~:;~; :::~~: ;:} ::J ....~..... ~. ~ T;~2·-·t· :;;;~; ~~}~ ~~~~f~ ~~~~~~ ~~~m ~~~~~~ :!- tt:::::::::: :::~: ::J:: .. 1....... __ .' ....... ,_._. ••.•. ...... ..... 1 1 1 1 1 _..... ...... ...... 2 3 •••••• ...... 5 5 


vii:~::::::::::I:::::'::-::l:: l .. :: :: :::-: :::::: ::::: :::::: :::::r:::: :::::: ::::.: ::::.: : _ .2 ... ~ . ....it .... ~. :::::: :::::: -... ~- :::::: ~ ~ 

II ••• :;'~;I;:·l~I=:;\=:i:~l~I~I~~J~I~I=~Y:~I~~~:::~~y.::~!~t:::;~I~~-+=ri-~ 
t ~I iudk:ltl'S IIIHll'; F. (el!lah! . 



In 62 of the 132 sequences of 2 calvings, both calves were of the same 
sex and in 70 sequences the calves were of different sex. Male fol
lowed male 32 times, female followed male 33 times, female followed 
female 30 times, and male followed female :}'{ times. 

In the 3-calving sequences, 12 were all males and 14 all females. 
The sexes altemated in 30 sequences. In] 7 sequences, 2 calves of 
the same st'x wel·e followt'd h~Y a enlf of the other· sex; and in 24 
sequences Il l"nlf of one St'x wus followt'd hy 2 ealvt's of t,he other sex. 

Tn the 4-l"lllving st'qut'nces, :3 wcre nil mnles nnt:! .5 were nil females. 
In 12 sequencl'S the sexes nltemnled. nnd in 8 udditionnl sequences 
there wcre 2 Illnlt's nnd 2 femules. Thc I'emaining :3i sequences had 
1 culf of one sex nnd :3 cnln's of the other s(·x. SNIUen('e of sex of 
calves Ilcconlillg to these tin 1,11 is entirl'ly rnndom. 

Tnble 50 shows the eff('ct of the nge of the pllI'cnls nt tillle of con
ception 011 sex of the p!'ogeny. In this Iii hIe nllconeeptions, including 
those resulting in deud enlves nnd nhor'lions where sex wns determined, 
are counted. 

:For nil cOllecptiollS I"('sul ti ng ill Illilll' IHOgl'II.\', the sire's uge a t time 
of cOIl('eption ilV('I'uged 6 yt'ilrs 5 Illollths. For nil con('('ptions r'('sulting 
in female progellY, the sin"s nge WIIS (i yt.'lIl·S 10 months. The male 
progeny were from (liUllS IIver'jlgillg 5 YPIlI'S 10 mOil ths of nge, ilnd the 
femule pl'Ogenywer'e from dilll1S IIvel'llgillg 5 yenrs 1 month of age. 
This is ('xlletly opposite to the l'(,slIlts foulld .in the study of the 
first-gcner'll,tion Holsteins 7 Ulle! would Seell1 to illdicnte thnt, ns might 
be expeeted to be shown with slime-it'lIt numbers, nge of purents is 
no fudor in detf.·rmillillg the s('x ratios of till.' pl'og(·ny. 

• 
'Vhen the datil 111'(' ('ond~'lIs('d HS ill table :j I, they show nn interesting 

relntiollship. 0111," OIl(' group (sil'!.'s OV('I' () yNII'S of nge mnted to 
femnles lIndC'1" (j Y('lIrs) shows mOI"(, ft'mule thun mull' progeny. 

TABU~ 51.~Relalio'/l of {.he (l(IC of pm'enl" at tilllc of conccption to the sex of the 
offspring 

Number of ()ITsprill~ of c;lch sex I when age of dani was

Slre·age groups t:ncief t1 Yl'ars '1'01... 1 

Rires under f) Yfi:m..· of ngp __ ~ .. " 

SIJ'(lS Ii Y(lIU:S of np:11 aud OVer__ ~ __ . __ ... ~ __ 


'rOIn!. 

1M !ndlmtcsmnl.!; 1', remnlc. 

SOME EFFECTS OF INBREEDING 
'1'11(\ \ loos/' 0']<'('1'11 wood WIIS hl'('d to I:') of his 01\'11 dilugh tC'rs in 

order to pl'od 11('(' fill irdm'd gl'IH'I'n Lioll. 'I\\'t'l \"p of tilt' 1. 5 dnllghters 
eOIH'('in'd to his servin' [01' il. toUd of 2:>, prt'!.~lIj\.l'lt'il·s n.lld II.vt'l'IIged 
:·\.09 s('ITie('s 1)(11' ('Oll('pptioll. 'I'lw 2>: PI't'gllllll('it.·s I'('slllted ill 4 
li\cing femni<> ('ilk"s, S li\'illg Inlll(' t'ilkes, 1\'lId II ubol'liolls. The 
ubortions indudt'd (; f('lIIlIlc's, 2 rnllles, nlld :3 ff'lllsl'~of ulldd(,l'lIIincd 
sex. Ollly two illbred dil.\lgbt:f'l"s lived 1;0 ('olllpl('f(· pl'odu('tiolll'eeol'ds. 

i St"I.,O (OOf lIot (. 2. 



nam~"and registration numbers are listed in table 9 and' their 
production records in table 52. 

TADLE 52,-ProducUon records of 2 inbred daughter,~ of The !t[oose O'Fernwood I 

,Actual prodnction Matnre-e<lulmlent \'lIlue 

lIerd No. 
:\llIk .Butterfat. Milk Butterfllt 

Percen/' POll 111/.'1 l'r. Mo. Ponmi.'f P(HllltiR 
4.8\l 426 2 2 II. 8.,9 57!) 
4.93 (HS 6 2 1:1, 12:1 1H8 
5. In :181 2 0 10. 21M 5:13 

I Both Inhrt'\l d:llI!!hters prodntcd less milk and hntterfat than thelr ollt.hrt".1 (1I1I11s. 

The 2 illhlwl dnugilters thilt sUITin'd conc('iv('d 11 tim('s to 27 
services (5 tinl('s 011 the first SPI viet', 2 tim('s on the sl'l'ond, 2 times 
on the third, once 011 the fifth, and OIlC(' 011 the s('vf'nth), 

One of the 2 inbl'('d dnllghl:t'rs di('d while' enl'l'~'illg n mule fetus, 
and the othpr 10 pn'gnnll<:'il's 1'('8111tNI in 4 f('nude Hlld (i mille cHives, 

Karnak's Noble 4th ",us bl'('11 to 2 of his du.llght('rs u totnl of 10 
times but no ('onc('ptions o('('urrf'd. 

Hood's Sophie's Tot:nH'ntor diC'd before any of his daughters reaehed 
breeding nge. 

SONS OF THE FIRST THREE JERSEY SIRES 
During. theil' pC'I'iod of sen-iee in th(' Beltsville herd, the first 3 

Jersey bulls sired 29 outbred sons, ns listed in tllble 5:3. 
Tahl(, 54 sho\\'s the lwerng(' produetion of til(' duughtNs of eneh of • 

til(' II SOliS of ~loos(' lind thC' :3 sons of Knl'nllk that wen' proved, 
also the 1'(,('OI'(\S of tilt, du,ms of the dn.ught('l's, 

N inl of th(' 20 bulls diC't I. 01' weI'(' II ispos(,11 of bd'ore t1I(',v I'onehed' 
brel'diJl~ nge. (hw bull WIIS phl(:~('d ill sen·i(:e in a Stn,tt' college herd 
and is not indu(\('(1 in tn.bl(' 54. 'I'h(' other 7 bulls went to herds 
where ],('('Ol'(\s W(,I'(, not k('pt, oycr long ('Hough period to detcrmine 
theil' tl'llnsmitting n.bility.

In some ens('s'proof 'of the sire wus brought in from two herds, 
Most of tIH'S(' hulls \\'('1'(' proved in henls hnndled under ol'dinnry 
dairy-flil'lll ('ondilions n:1lI1 with n. ft'w ('x('('ptions thl' cows \n'rc' milked 
twiee daily, Hec'onl. inforlJlation WIlS gnthered by n l)('rso1ll11 visit 
and the production I'('('ol'ds \\'('n' J'('('aleulnted and Stllllllllll'ized from 
the coolwrntors' ('Ow-t('sting nssoein.tioll books lI,nd from the privatl' 
herd reeords of OI1l' Inrg(' institution, Conditions und('I' whieh both 
the dnught('I'S ilnd t1wil' diuns Wt'I'(' I.t:'stl'd W(II'l' as eomparnbl£' ItS 

those usuillly found ill herds of this kind. The reeords IUUllyzed 
cover It long (·nough Iwriod to'otrSt't sl'ilsollni vII.rilLtion3,~lost of til(' 
duughtel'S iUld dams Wl'l'f' in the h('rtis long ('lIough to pl'ovid(\ pro
dudion records for two OJ' mort.' Iiwt;lltioll Iwriods; howe\,£'r, till' highest 
mntul'e-equi valent n'eol'li WitS lIsed in th(' compu:risoll, 



On the average the 151 daughters of these 14 sires produced 436 
pounds more milk than their dams, 94 of the .151 daughters being 
better producers than their dams. The percentage of butterf~t 
was increased 0.13 percent, and 89 of the 151 daughters were better 
than the dams. In totnl buttmiat production, the daughters aver
aged 3:3 pounds higher than the dams, and 102 of the 151 daughters 
were better alnn their dams. 

T.un,E 53.-801/.8 of J\Joo.~e, Kar1/.ak, and 'f'ormentor from foundation cows 

SOX!; OF ~IOUSr; 

Age of Al!e of 
Herd No. Date of btrth Name and registration No. number dation sire at dain at 

110rd I Foun· 
Cf)ncep· CQncep

tlon tlon 
oftlam ~rnup 

---1----1----------1----'----_____ 

Yr. ,\10. Yr. .\fo.517•••••__ • No~. 1,1921 Jnt'oba's Premier l\loos.:' 207f18L._~_ 40S I5IS•••_•• __ 5 9 5 8Dec. 1,1921 ·Sophie.'s JJ~ellli('r l\'loosc 207~i82... ,. .• .,4:18 I 10 1 1152i•••.• ___ Jail. 2\., 192'l Jacoha's 2\loose 210081.. __ ..••. _••• .,532•••_____ 411 I 11 :I 0Apr. 1,1922 Jacoba's "·onder·s .Moose 217ai5~ .. 4 If) I 0 2 4 5536...•_._. July 20,19:12 HdleCt,,'g MOllse 220946•• _" ....... 424 2 Ii
53i....•__ . 6 3 6Aug. 11,192'1 St.. Mawes Owl Intcrt:st 22t)947_ .-- 41f! :1 Ii Ii 2 81. 192:1 .Jat'Obu's Smoky l\1'ooSl' 230872 40!! I :I 6 \0~!:::::=::; May 
!'.-[ay 

28.1923 .Jac.·obu's IPortnentor l\[oo!;t, 2:U76i~:, 4\0 I 7 5 5 8.'if>:!......•. May 2'2. 1!12~ Sophie's J3l'ohu Smoky's ~l'ooS{' ~ 409 I S a 7 102422'J7.
1ifJ8._. __ .•• Dec. 4, 19'14 'rhe Mnoscof St. J.amt)('rt 2.'\2$9:1..1 4(;7 j5il.••__. __ :I 8 10 7 7.Feh. 21,192,=> The Moosc of 0lg3 Ix>d 252S01. ••••• J HH I :I 9 0 5 2576.......__ ]\IIlY 24.1921. 
 II'hc ~[oo5t' or Kin~ George 2.i!:..O:m ...! -121 t5i9... _____ 2 II 4 6 4June 28, 11125 The l\Ioose of St. Mawl'S 2550,11. •• : 4H2 j 9580..•.• __ • , 3, !\ 7 6June 29 1925 'Phe Moose of .Illt"Oba 25.''')42., .••••J 411 I! 9 5 II 5700_••___ •• .Iul~· H.1921; Ir{'nc's PrcliIil,'r l\rOOSt~ 27li04__ .... _ ., ·111 

~ I l() 

~I 
7 5,01.••_•• __ , Aug. l3. 1026 The I\too~ of Olga St. ..:\[UWl'S 4li2 10 8 8273 I(J 1.! I i 

sass 0" 1\..\ HX.-\ 1\.- I 

524.·.·.__ .1 Jan. 7. 19221 Karnak -N"ohh\ Intl1fl'.st 21f)081).~ ...1:1 ! 2 
\
j 

q I 2.'.28••••__•.• Feb. 1,1922 Karnak Nob'" 0\\ 1210082... -. 442 ! \()I 2 8;i 
2 

.l);iL_•••__ ~t ..:\Iar. 1,102'2 (I) .......... I 
 ·'-11 ; 7 II, :1 tJ
538..._..• i Oct:. .1. 1f12'2 f Knrnnk's II illside 'l'orOll(;-Z!'.?'iIS .. _I '1Il;! i I R .1r." J. <)0) <). Ii .'>,'41 __•__.... Oct. __,19_.1 ('J ........ 'II!! , 
 I 9 " tJ
M8•••••••. , Oct" 21. 1(123 r Karnak's Intl'r('sted Nohk' ~:Jf,()7.L .. J ·157 I I \1 Iifi j I.'149" __ " __ 1Oct:. 27, 1!¥23 Kllrllnk's :oIobll' EmiJl('nt 1'0' ,! 2 \1 9 

8 

23';S:I:l.
.).'11 ______ •• , 1\'0\'. 2,1923. (') ............................ 

- • ~ ~ ¥ ; :::: i 2 II ; I 3 

4 

,~ 

; i 

SONS OF TOI01 f-:~TOft 

i 
.123___ .... __ ~ l I )f'C~ 26. H¥.!I Rally's 'I'qrlllt:'tltor Xohl~ 2100i!L._~; 4:12 l 2 fi 

(i I 2
S,I!t?2 Lady :>lJl)"S 'l'orlll4.'11tor ~oble! 427 , 2 .'j 6 2 II 

8 

210,;71.. t
.)2.'>•••-----',',,".529._______ F't\b. 4. 192'~ (I) ... .. . .............. \ 0\:10 2 5 2 6
5:ill••.••__ • ,lal1, 4, Iti~;i 'rornll'lJtor O',,"bo~~ Maj('5ty: ·HiO ;j Il :i 8

:"»27·J.la. 
.).12···____ ,.1. 1',,1). 2$, 1U2:1 (1) •• --.-- ... ... I!t! 2 II :I 10-.~~ -~ ~~- : I I_ • ..-< ~ 

I nit.,tI at. all ('Hl'ly H~('. 
1 Rf)ld ~'ar~ 18, !lIZ4. 

http:Intl1fl'.st
http:Kar1/.ak
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TA8LE 54.-Average 	of the highest matllrc.equimienl. production records of the daughter.• 0/ each of 14 80n.~ of lvloose and Karnak, 

a1ld, of the dams of those daughters, made ill herds of coopcral'ing inrlillidltal.~ and i1l.~titltt'i01ls I 


IncnllL'tl (+) "I" <I,·t~rel."l (-) D"ughtl'l'S equal or betterDllughters Dams by <Iaught"r. Ovt'r thUlls than dtuDS In
D"ugh·


Son's ben! No. 
 tcro{lIiru I 	 I 

\lairs \ \ 	 Butter·Milk BuU....rllt Milk Test 

_____,__________\____\ Milk! RUti"rrllt__,_~U~~, _ Butterrat. 	 fat 

, 	 ------
II sons or ~Ioos,,: lVumbcr i POUllds Percelll J'ouml.tf POu.ut/s Pf.rcellt POlwds 1'01t1/l/8 '\ Perc<JIt Ponmts Nltmber N.tmber Nu.mbtft 


r,\ i ~ .... ~ ~ < , • ~ _ ~ ... ~ ... _ ........ __ .... __________ _ ,11 H,nli :l.a:? 512 n, ,1\4 11.13 4U9 +:1:':\ +0.111 +43 6 7 7 

."2i ........ ~ _... ~"'"'_ ....... '"' ____ ..... _..... ______ _ H Ii. 2.'12 5.20 :1211 .'I. j~15 5.15 2112 +587 +.11 +34 4 4 

.'>:Ii.... , .............................. (I i, in:? .1.41 ·111\ ti.41l11 5.:12 :l:li +I,'lI~1 +.119 +78 6 3 6 
" 
5H....... ' •.•••0-	 i 8.744 6,07 ·1211 II, (lIiH :1.115 4:12· -2,:i12 +1.12 -7 2 7
.................. 


563..... " ............................ i ti,:ifi2 5. Iii :1l8 ,t" HZ.! ,I. i8 281 +4411 +.41 +37 4 5 6 
" 
571 ..... , ............................. 1~,S4\) 1>.:m t\I~) 1:I.1i:12 Ii.:m 7:la -783 .m -43 2 3 3 

5i6.......... , ........................ II" 10. :llii 4. fi7 ·m W,2:i:i 4. :Ii 440 +124 +.30 +31 7 7 8

579_ ...... _.. ____ <-<_"" ____...._______________ _ Ii 11,400 Ii. 27 2\14 5."Uti 4.80 2·15 -IHI +.47 +411 2 

700.................................. . la 8.288 r..m 404 7, H!i7 .~.1l2 :11K) +331 +.01 +14 7 8 5 
" " 24 7.172 .i.27 37fi !I. 111:1 It 31 :ifii +2';9 -.04 +9 13 10 17
~~'O:::::::::::::::::::::::::::: :::::: ____ ~.! ,____8.a81 : __ 401 '____1____ 4. ill ' a5:! ,____+80';2 ,____ +.1:1 1 +411 ____ III ' 14 ,____ .t.n2 [____ i,5211 ____ ____1 ____ 16 


To!t\1 or 'l\·cmgc....................1 118\ 8.:~I':"j 5,.121 41il 8,1184'- 4.114\ auo! +228! +.18! +271 691 721 80 


3 sons or Kllrtlnk: 

538................................... 8 8,7(19 4.5\1 388 ti,441 4.72 ~)2 +2,328 -.13 +116 7 4 8 

548................................... H 8,70U 5.10 444 7,885 5.24 407 +871i -.08 +37 10 7 8 

549.................................. . 11 7,938 4.IHi 3\J!J 7, 'lIS 4.IHI 31it> +720 .00 +43 8 6 6 


'1'01.111 or avcrngO.....................1 33 8,488 -I. lit! oilS 7, :113 5.02 3621 +1.17!!.j'" -.06 +53 2.1 171 22 


~Wso~ 	 I I
Toialor avcrngc.......____• __...... 151 8,3.11 5.09 417 7,91.1 4.00 384 +436 +.13 +33 94 89 102 


I The dnm·lUId.daughter l'OIIl\lllrlsoll~ In this illblc lire bl~.,,(1 on t.h" highest llllltllrt·-t!qui .... lellt production ..c<:ord utad" by <\,",h <lalll an<t<tllu\l:hl,cr untler the testing condltloD!l In 

the bcn! oftb,e roopemtor. All records were Illude 011 211lilklllgs n dny. with the "xl"ption o( ihose by th" (hll1~ht('rs (:lIlel dallls) or hull No. lIil. which were lIlade at Beltsville under 

standard12ed conditions of 3 llIllkln~s n day ror 311." days. In 11Iost or tlw mopemtillJ( I"'rds it WtlS the pradll" to milk (or :1O.r;·elay lut'ttltioll fl,·riods. bllt th" herd where bull No. 517 

WIlS III service was on lieI'd 'l'cst Imd a few rCl'OrtlS of the dams \m<t tll\lI~hlt,rs Were fOf :ItlS dnys. 


I Dull No. 720 is IUl inhred son of Moo"C, be'ing 0111. or II duughter or !\Ioos<, . 

http:J'ouml.tf


BREED TYPE OF THE DAUGHTERS OF THE THREE 

SIRES 


- The camera was used for recording the appearance and type of the 
experimental animals. As soon as convenient after the projects 
were started a routine procedure was established for photographing 
the animals periodically throughout their lifetime. The details of 
the procedure have been given by Fohrman elsewhere.s This syste
matic picture taking affords a means for comparing animals of the 
same or different generations at various age intervals. Unfortunately 
some of the foundation cows had passed their prime before the photo
graphic recording was begun, and pictures are not available for the 
daughters at the same ages or stages of lactation. For this reason 
not all dam-and-daughter pictures shown here I1re strictly comparable. 

Pictures of the 28 dl1ughters of the fi1'st 3 Jersey sires and their 
-dams I1re shown in figures 6 to 12, inclusive. The pictures of the 
dam are on the left I1nd whero 11 dam hns more thl1Il one daughter 
only one pieture of the dam is shown. 'l'hc illustrations carry the 
herd number and the highest produetion record of eaeh individual. 

8 ]j'OHn~IAN, M. H. usm O~' 'rIU] CAMEItA IN S1'UDYING '1'1IfJ GnOWTH AND 
Dt'VEI.OP~U]NT OF DAnty ANDIAI.S. ll. S. Dept. Agr. Dept. Cir. 871,22 pp., iIlus. 
1926. Available in most agricultural libraries, also for sale by the Superintendent 
of Doeuments, Go\'ernment, Print:ing Ofliee, Washington, D. C., at: 10 cents a copy. 



.54 'l'EGHNTCAL BUTJUi'i'IN 1101, U. S. Dl~PT. OF AGHICl:L"l'lflUJ 

DAMS DAUGHTERS 

OF MOOSE 

• 

No.408-Mllk. 14.450 Ibs: Fat 5.63"t, 814111s. No. 642-Mllk, 15,054 Ius: Fat 5.53%. 8331bs. 

No.409-Milk, 11.656 Ihs: Fat 5.69" 6631lis. No. 472-Milk. 12,044 Ibs: Fat 5.21 SL 6591bs 

• 

No. 674-Mllk, 11,544 Ills: Fat 5.21 7 :, 60 I Ills. • 

1"J(ll~ltl; G.'·_('tJllljl:\,r:lii\·(' I'rf'C'd Iyp(' or r()11! d:l.lll!;lli,cn; or TiI(' ~luo"l.! U'lo'erll\ro()d 
:llld U1Pir d:lIll';. 



55 EXPEHIl\rE~TS IN BHEEDING .JEHSEY CA'rTLE 

DAMS DAUGHTERS 


• 
OF MOOSE 

NO.424-M'k, 12,1.111"5: Fat 5.3l'. ,;39 'is. No, SSI-Milk, 16,178 Ibs: Fat ~,79 -'.774 Ibs. 

• 

No,617-M"',, 13,880 to~i Fat 4, 77~;, 662 Ius. 

• No, 6IJ-MII~, II,HHlhs; Fat 5,11",604 Ibs, 

I' l'd'IIL 7. ('IIJl1l'arnli\c' [,rl·"d 1\ IW or rll'll' dn,1I !.(lil 1'1''' or 'I'll(' .\I(),,~(' ()'FI'I'II\\'()od 
, alld t III·iI' d:\JII~, 



56 'rECHX1CAL Bl'LLET.IX I 101, ll. R. DEPT. OF M:HI('{'lll'rHE 

DAMS DAUGHTERS 
OF MOOSE 

• 


No. 463-MiI'. I.H31 il,,: F,,( 4.7i··. 373 Ibs. No. 644-MII" 11.813 Il>sl Fat 5.59" !ib Ilbs. 

No. 49S-M:I-.• 9.751 I' $; F"t 5.Sb '.512 Ins. 

• 

No. 454-Mil" II.Uh9 :~'s: Fal b.ll"·, bbSH)s. NO. S36-MiI,. 1I.18fj it,sl F~I 0.19".6921115. 

No, 476-M.e ! I.;~ 1 ',<. F'll 'i.ofj·'. bl! II~s, No. 6S5-M:>:. 8,959 1051 Fat 6.03 " .• 540 'bs. •1"1 fil' II L 1:>, -LUlU parlltl\ c lJn;l!d i\ I"" ..r i,,' ir -In Ilc:ld "/' "f '1'111' :\1 ""-" ( )' I.'PI'IlI\"o()d 
au" I hpir .raill', 

http:Bl'LLET.IX


57 EXPERIMENTS IN BREEDING .TERSEY CATTLE 

DAMS DAUGHTERS 


• 
OF MOOSE 

• 
No. 647-Mllk, 11,050 Ibs, Fat 5.08"&,561 Ibs, 

DAUGHTERS 
OF KARNAK 

No. 412-Mllk, 8.717Ib5: Fat 6,OF:, 527105 No. 474-Milk, 10,128105: Fat 5,66':,574Ib5, 

• No. 46~Mllk 8,412 'bSI Fat 4,75",400 ibs, No. 492-MI!~, 14,22~ Ib5, Fat ~,83 .~, 6871115. 

Flf1l'lti-; 0. ·('Oll1jl!lI':l.tiq·I,,'('(,d iyp!' of tll'(1 dnll.L!;!Jll'I'~ of Till' ~I()I)'(' ()'F('I'IIII'ood 
alltl [wo d:l.lIL!;IJtI'r- ()f 1\(I.l'lwk'" ,\',,1>,(, lUI :llId Ihpjl' tlntil";. 

;.~ . 



58 ,!'ECHXI(,ALRFLLETIN 1IOl,U. S. DEPT. OF AGRICn_Tl'RE 

DAMS DAUGHTERS 
OF KARNAK 

• 


No.466-Mlk IJ.[\7K ,. s; hI 5.3H .597 ."S. 

• 

No. 44S-M,·'. lll.999 Its: FaJ b.O!; . bb iltos. •1-'". \'II!. 10 ('"1111':11';1.11''' 1,1'1"'" 1\1'" "I' rOlll' .1:[1,,,1.11'1'-"1' I\a('l;:·;. \,,1,1,· tiL 
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DAMS DAUGHTERS 

OF KARNAK 
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No. 454-M '. 11.H09 I' <; Fat b 1)1 '. bl,j ,"s No,6{J&-MI;·, 15,411111': Fat 529-'. 815Ib~. 
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FH,['JU. II. ('olllj'llratl\I' i'n"'" 1,\ t,(, "f ["111' d:l.t1g-llj('r~ of 1\:lI"'llk',.. ;\,,1>11' Itil 
awl tIlI'il'tinllb. 
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DAMS DAUGHTERS 

OF TORMENTOR • 

No. 421T-Milk, 10,12; ins: fa! 11.10' ,~3a los. 
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No. 490-Mllk, B.121 110;: f,,1 5,1) I ,455 ,15, • 
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'1'''1'1111'11111] :I.l<rI /Ill·jl' <1:1,/11-. 
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or the 28 dam-and-daughter pairs, 7 were considered equal by a 

• 
panel of graders on the basis of type when estimated from pictures,9 
Eleven daughters were poorer by 1:3 type grades than their dams, 
Ten daughtel's were better by 19 type grades, On this basis there 
was n slight iner-cuse in the uverugt' typ;· grudt' of the duughters us 
compulwl with thut of t11l'ir dums. 

"ll('n tht' 28 dnllghh'rs nrc' di"idpil into fiil'(' gl'OllpS, 14 du,ughters 
of \10015(' IlI'l' nbOllt ('n'lI with t\H'il' dnms in tyP(', 4 W('I'e considered 
pW'1I,4 w('r(' I)(,ttl:r by 6 type' gmr\('s, und () \\'1'1'(' poorc'r by 7 grades, 

Th(' 10 dnught('l's of Kfll'Illlk showt'd it d('fillite' impl'Ovement in 
tYPI: its cornpnlwl to t1H'ir limns. 01H' dnughtf'r wus I'n,tr'd equal to 
h('r dam, :j \\'('1'(' POOI'{'1' hy H totnl of 4 gl'lld f'S , nlld () \\'('1'(' better by a 
total of t.:i grndl's. 

'I'll(> 4 duught('l's of Torrtll' II tor ,\"I.....: frolll 4 high I'nting dams, Two 
of the dU.llghh·l's \\','1'(. rntNI (·qunl to t1wir dums in t~TI)(' nnd 2 were 
poorer by :3 gl'l1d('s. 

FURTHER DEVELOPMENT OF THE JERSEY 
BREEDING PROJECT 

Tlw JHw,pding dis(,llssion hns dt'ldt with ('olnpll'l('(1 work in the 
Jl.'rsl','" bn'eding proj('ct. Th!' fOUllililtion 1'(,111111('$ lind nil. dnughters 
of t1w first thr('t· .J('rsl·" sin's hll "I' !!OIH' front thl' IWI'lI Hlld a tinol 
II IIII lysis hIlS b('('11 IlI!HIl" of th('il' r('l'ol:ds. '1'11(' PI'Ojl'('t llils pl'Ogl'essed 
IIlllh·rinlly I)(',,·ond this poillt fllld ill ord('1' to afrOI'd til(' I'l'ild('r some 
idNI of tlH' progJ'('ss of t:iw wOl'k. Inhlf' i):j hns b('(111 J)f'('JlilI'NI to show 
thf' sin's thl"! han' 1)('('11 uspd 10 produ(,(, til(' fil'sl-, :';('('01111-, IIlId thil'd
gNlf'rn lioll gl'OIl ps, n lid tlH' n "prug(' prod lIet inll of til(' <in ughtl·l's in 
f'Heh grollp. I{('sults of ddnil('d stucii('s of o;u('('('('ding g(~IH.'I'ntiolls 
flrf' no\\' Iwing pn'pllJ'('d 1'01' pllblicHtioll, 

TAIlI," i);j,·-Sir/'.~ 1I.~f'd to prnt/llcl' Ihl' jirst-. ,~('colld-, nrld thirrl-yelieral£on yrollP,~ 
(/1/1/ IIii' (//'{'NI!I( Jil'flt/'lctio/L IIj Ihe (/(wyilll!rs £11 1'11('11. yroll/l 

n ; With "0\1 In 
01'11 ; l"l'cOJ'd3. IU,,'rd 

.\IIJk BuLt?rlnl 

First asin-s: .'"umlJ{r ,J''''U1IIIH'f ,'·IlUlIJ(.r JIOUIH/.f /l,"el/il "Ofw,ilf
I{nrnnk·... :-':ohh• .nh Iln,·),'\q 

Tht> ~\lo0S(' (}'FpJ'HwomI 137021 2.'; ~'l\ 0 12.n~1 :i.I!o\ (l.'i!\
I 

Ilood'$ ;-!:Ophtpl~ T(}nn~nIOr 11:i70U. 

~t'e(}nd :l5in'~'· 
 1 

!(h!ortJ ':'In>''5 IHI O\11211r.t17 I 
-Sophh"s Tor(HlfJ 2:3rd Hi7a~\;) . 37 t 3; 0 12~ Il;'~ 5.M fo!J.l 
'l'ldd 1"dY\\'inh'~ Bal"\;:iI \;,':IUJ . i 

ITllird 3 sin'" 
\la!'~(oll'S lltt(ln1~t('(1 (h\11;j17,~2 i 
~oJlhit)ls "Phoeulx :!2tJ:t() .. at :11 n l:t.!¥.m 5. r,c) 7fia 
Itnll'lvll's lJorothr's ~"I1"I{)/' ~~I:lO(~1 f 

.............. _ •• ~.~•••__ 4 _____ 
 -"---j-~ 

• 9 The type gr:lc!r:; !I~ed b," thl' p:uH'1 \\'('1'1' the :;ix uffici:d I!;radcs rcco!!;nizcd by 
the' AmC'rit':ln ,1('1""('.1' ('nttle ('lui), I'i"" EXl'f'IIt'nl, \"pry Good, Good PhiS. Good, 
Fair, lind Poor. 
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SUMMARY AND CONCLUSIONS 
A description aD<l generul discussion of the Jersey breeding projeet 

is presented. Detailed informntion is ineluded on the foundotion 
herd of Jersey femoles, with sonw nllillysis of gl'nl'ti(' difTrn'Iwrs 
found in vnrious gJ'OUps, find ('ompkt(, 1'('('OJ'lls of produdion lind 
reproduction of till' individunl nnimllis. 

The 44 foundnl:ion ('o\\·s W('I'(' bl'l'd tn ;{ .Jc.rsf·\' sin's, \\'bi('b \\'1'1'1' 

used ('oneulTently nnd wllidl )'('prl'sNllc·d :~ poplilill' fumilirs ilt Ibnt 
time. These fnmili(·s W(·J'(' Hlll('iglt, Sllpbi(' TOl'Jlwntor. and (hd 
Interest. Of the 4.4 foundntioll ('o\\'s. onl\- 25 Itild li\'in!!' fl'tnlll(, 
progeny by tlte fil'st ;3 .h·rsey sires. j,.o I' I.'; fOllntlntion ('o~\'s tnlilk 
I'eco1'(ls thnt Rn'n1ged 1J .44:3 pounds of milk ilne! ()25 pounds of butt(·I'
fat when cnlculuted to n .mntul'l' bilsis. The OtllN four hnd no pro
duction records nor progeny. 'I'ltr 21 fOlllldn t ion ('ows wit b 1'('11 III Ie 
progeny mode J'('('ords tbnt iln'l'ilg('(1 II.O(jO pounds of milk IIl1d (jO() 
pounds of hultl'rfllt, ('11\eUlilt('d to 11 mnt UI'I' bllsis~ 

TIl{' bnsis for 111(' H·ke! iOIl of 111(' first tlm'(' .J,'rs('\' bulls. lIood's 
Sophie's Tornwnlor. Knrnllk',; ~()blc· 4th. :lnd 'I'll!' ~Ioo's(' O'F('rllwood, 
is revir·\\'(·d. 

The 50 n'('ol'ds mil!.\(> 1)\7" th(' :28 dllU!!'lIt('rs of 111(' first :3 .J(·r.'\('\- sirl';; 
hny(' I)('('n illlitln~('d. \Ind(' und('l' Ih(~ ('ontrolll'(\ ('I1\>ironnH'lltilll'on
ditions, llll~ firs't-c:11f' r('('Ol'(ls of 17 dlluidl\('rs (('aklllflt('(1 to mnturil \,) 
and their mIlt lIrp n'('ords :In' ('los('1\- (,()IT(,ln tl'd, Till' il\'('rilgp hll !t(:r
fut pl'rc(,ll!n!!(' is 1\180 dos('I,\' l'('lnl(:d Oil. firsL nlld ma\ul'(' Ipsts of tit!' 
sume ('ows. 

Th(· 27 fir;;(-gl:TH'rHtion olltl)l'('d <tHu!!'I1f('rs or till' fir;.:t :l "in's hnd 
reeol'ds thnt iI'~l'r:1gl'd 12,1:'11 pound;: 1;1' llIilk, (HiO pOllnds of hu(fpr
fut, wit.h 11 buttl'rfnl [('st of' :jAG jH'r('l'rll. 'I'ltis is:tll in(,I'l'IIS(' of n:jl 
poullds of Tnilk Hnd 47 IHllll)(is of blltl('rfnl 0\'('1' Ih(' :1\'(,l'Ilg(' prodlll'
lion of their d:IIl1S. ;o;tlld.\- of 11)(, milk nlld bul tNf:lt producing IIbilit,\' 
of thf' dllllglllt'rs of ('Ilch of thp 1111'('(' sin''; ;1l<ii(,:lt(·S considC'rnhlp 
lH'terollygosit.\T in bOI h tll{, ,;il'l''; nnd I he' dHlilS. _"- Illlljnr ]lllrt of IIII' 
II\'Pl'llg(' incrf'ils(' ill hUlle!'r:ll produdionis dll(' to t\I(' dllllgll\('I'S of 
1(nl'lIlIk's :\ohll.' 4t h. Till' dnt:l indicnt(' a dptinit(, lowl'ring of t IH' 
vnl'illbilil,\' in tlte' p!'oduction of lltl' Pl'OgNI,\'. OIH' s('('olid-gp'lll'rllt iOIl 
out.i,r('d dllughtf'!' or .\I(H);':(' is iTu.'luc!(·d in Iii,; p!'oof. 

Tables of lin' w('ights nn' incilldpd 10 slto\\' tltp !'Illl' of gro\\'tlt, 
\'IlI'itllions in gnm·tlt', nnd ('fr('('[;: of pl'pgnlllH'.\' l111d parlurition 011 

body Wl'ighl. 'I'hr' 1l\'('rl1g(, birth \\'pigltl of tIl(' :i:~ dHlIu-htl'rs of til,.· 
fil'st':1 ;1(,I's('y sin's \\'11S ;i(i pound"" oTiel thpir Il\'prng(' ninture w('igltt 
WIIS 1,047 POlllltiS. ~()1I1{' ('OITl'I:lt ion \I'IiS f'llllld b('\ \I'('ell hod,\' \\'pi!!ltt 
IIlld bu I II·rfH.I prod uct iOIl. 

The bl,('t'mng IIlld )'('producli\«' pnfornllllll'" of (II(' d:lll!.dltN;'; or 
the firs!. IIt 1'1'(' :Jr.rs(·\' sil'ps is gin'n. '1'11(' oInllgllf('r..; :l\'prllgf'r! 2.SS 
sel'vic('s per t'OIl('('pt iilll.· < , 

FOUl't('('1l son;; of~loos(' Hnd Kllrnnk \,'{'n' prm'f'd inhl')'(ls of 
coopernting insl itut ions Hilt! dnir.v furlll!'rs. '1'111' If) 1 <tHug-III!'l's of 
these sons 1l\'t'l'ng('d. 4:W pounds mol'l' !llilk, :n pounds 11101'(' fnt, nnt! 
0.13 perl;('nL hi!!h('1' (('sl thfln thl'ir dBms. 

CompuI'lIt i\'(~ pidll),('s fll'(' uSNI (0 shem' till' L."1)(' nnd ('onfonnntioll 
of the fount/filion ('O\\'S Hnd IIII' dl1u!!'htprs sl udipd ill this publication. 

A stitit'llwnt: of the prN;/·nt. stnlrls of thr hn·('(ling pl'ojr('\, with ;1 
table of pl'odll('tioll 1I\'('l'il~('S nn illt· ilH'Oillpll.'tpd g.·OllpS, is ill('\lIdl'f.1. 
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