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INTRODUCTION 

In 1939, when the Bureau of Dairy Industry began its cross­
breeding experiment at Beltsville, the available published information 
on cros~ing breeds of clairy cattle was not too impressive. Very little 
of the information was based on experimentnl results. 

At that time the use of hybrid corn by farmers was expanding 
rapidly. Crossbreeding with poultry, swine, and sheep had beell 
studied experimentally and \vas being accepted in a practical way. 
These developments had arous('d the interest of dairymen in cross­
breeding, and many milk-farm operators wer(' speculating on its 
possibilities. Prior to 1939 there was no ready means of following the 
practice of erossbreeding in the average farm herd, without the 
necessity of owning Lulls of several breeds. But this obstacle no 
longer existed aftl'r artifi('ial insemination became an established 
practice in dairy regions. 

The crossbreeding inYestigations at Bdtsyille were undertaken in 
order to dl.'Yl'lop knowledge on till' subjeet which would provide a 
sOlmd bnsis for ad Yisin~ the opN'ators of milk-producing fal'll1s on 
what results to eXjwd if they should dc('idl' to ust' <'l'oss1)1'('('ding as n. 
means of producing better l'l\lJlaeenwuts f(ll tlll'il' milking lll'rds. 

Final results on any dairy cilttll' \m'e(l;],g research projN't cnnnot 
be published until tIll' last allimal on the projel't hns died. How('vel', 
we are reporting 11('re tht' \n'('t'ding lWl'fornH1.ncl' and milk and butterfat 
production of 0,11 individuals used on tIll' project which llilVi;' had ti.me 
to complete 0, normal first-lactation period. This includes the cntiI"~ 
foundation cow group, all of tIll' two-brced dflUghtel's of tit('se cows, 
th~ three-breed o,nimnls in th(' next generation, and some of the 
progeny of these threp-breed individuals. The elltil'c lifetime story 
on some members of these groups is still developing in herds of co­
operating dairymen, and a later publication will deal with their later 
perf Ol'mn,nce. 

This research work wns supported llHtinly by {tIl appropriation from 
funds made available by the Bn,nkheud-Jones Aet of June 29 , 1935. 

REYIEW OF LITERATURE 

Some of thr reports l'l:,-ipwed here w('re pubh~hed after the cross­
breeding rxprrinwl1 ts Ilt BpJ tsville hud stiLrted in 1 H:39. In some of 
the report.s, til(' smll11 1111l11il('rs of experimental Il,llilll!tls and th(' 
slcctchy infot'lnati~n on tilr prod ueing ahili ty of the l~O\\'S and thr 
transmitting ability of the sil'{'s tend to make the conclusions of 
doubtful value. 

Much of tIlt' experience in erossbreeding has occmred in privately 
owned heeds and in most enses, if ['esults n,l'e documented n.t !tll, thl' 
chroniekl's havc shown rOluctitllc(' to dl'fine till' breeding openLtion ns 
erossbreedillg, but hnv£' ehosen to l'dpl' to if, as "gm(\ing up." '1'11l' 
introdnction of a pedigrclNI Sil'pillto n. herd of lIoll<lpscl'ipt co,ttlc would 
undoubtc(l,ly l'C'sult in It high porccnLngl' of crossbreeding. Another 
fault in ou I' usc of terminology is thnJ, in identifying <laugh tOI'S of n. 
registered sil'l\ all of thos(' (,lIn t ILI'e not, fl;OIll !'C'gistercd femal('s of the 
same breed ns tlw sire Itr\' 1'l'poI'lNI ns gt'ilde dn,ugbtl\f'S of thl' brepd of 

• 


r· the sire, In n. mixed herd of l'l'gistl'I'pd felllil.lt's, Il, sin' mn,y bn.vc 
daughtCl's from dams of diffetClll breeds which '3hould be idontified as 
crossbreds, • 
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'. 
An early grading-up experiment sta.rted at the Iowa Agricultural 

Experiment Station in 1906 and reported by Weaver and associates 
(21) 2 resulted in 14 crossbred daughters sired by registered Guernsey, 
Holstein, and Jersey bulls and from dams of no recognized breed, 
which produced 39 percent more milk and 38 percent more butterfat 
than their dams. 

• 


Experiments in crossing dait·y and beef breeds appear to have had 
the primary purpose of using the wide differencCR between such breeds 
in milk and butterfat produetion and various other characters to 
study the laws of .Mendelian heredity, and results that would apply 
directly to dairymen's problems were only of secondary interest. 
This is true of the work reported by Cole and Johansson (4, 5, 6) on 
crossbreeding between dairy and beef breeds, which was conducted at 
the Wisconsin AgriculturfLl Experiment Station between 1912 and 
1933. The same comment applies to the beef and dairy crossbreeding 
work started at the 1-faine Agricultural Experiment StILtion in 1913, 
and reported by Gowen (11, 12, 13). 

It is interesting to note tlll1t one report by Gowen (11) contains a 
list of 59 literature citn,tiol1s and less than 10 percent of these indicate 
any direct reference to work on the inheritance of milk and butterfat 
production. ~{any more of the refel'ences cit('d deal with heredity of 
color and horns. 

In the later reports by Gowen /12, 13), produetion records are given 
for 2 Holstein X Jersey, 2 Guernsey X Holstein, 2 Angus X Jersey, 
1 Jersey X Angus, 1 Angus X Holstein, 1 Ayrshire X Angus, and 3 
GUPl"l1sey X Angus crossbred females, 'rhe 8-months'lactation records 
of these 12 crossbred cows (correeted to the 2-yeat'-01d basis) averaged 
4,036 pounds of milk; the equivalent records of their dams averaged 
3,403 pounds, and the estimated tmnsrnitting ability for the sires 
averaged 3,386 pounds of mille From these average V,:d(,S it appears 
thILt the crossbred cows ex('C'eded the mean of the estimates for their 
parents by 18.9 percent. ill yield of milk, and the average of the 
daughters wns highc'r thal1 thl' a\~er!1ges of both parl'nts. 

The 1'l'SlutS of <'x}wrinH'ntal CI"OSS(,S hetwe(,ll lll'p('ds of dairy cattle 
have n mOl'!, dirpet applieaLioll to dairynH'u's qupsLiolls, suelL as those 
regarding t.Jll' risks inyolvNl in erossbr('('ding "LO ehangl' OvN' to another 
breed, or in l"nisillg l"Pplnel'l1H'nt IH'ifl'rs from good eows of another 
breed that I1lt\Y IH' in tli<' 11('1'([, or in tIll' possibility of obtaining advan­
tn.ges pn.rn.lh'l to thosl' oh8('rv('(1 in hybrid cOI'n or in cl'Ossbred animals 
in other kinch, of linslock. 

Robertson (17), ill l1 niticfll ["('vipw of SOIlll' of the more important 
cl'ossbrecciillg PXp('riIlWl1ts with dail')' eiLLtle, ('xpress('d a doubt that 
any such advantng('s as thos(' obtn,in('(l with othe'r kinds of livestock 
had hC(,ll d('monstraLecl. 

One of the most extellsive of Americo.Il crosshreeding e~"Periments 
with do.iry cnttle was b('gun in his own hC'I'd in 1911 hy '1'. II. Bowlkcr, 
an eXperil'llCed hn'eder of fine dairy cattle. He wanted to test the 
possibility of haYillg ehat'UnLprs for high miU( yi('lel and butterfat 
perccntnge eombirH'd in some' of tht, fL1liml11s ill Lh(' F2 crossb/"ed gener­
tltioll. H(' mlld(' t'C'ciproGI11 l~I"OSS('S IH'Lw<'cll Glf('f'lls!'y and Holstein 
catitll', using purl'l)1"('d sil"(,s dosl'l,\' 1"l'ln,t('d to SOrtH' of LIl(' most popular 
animl1ls of LlH' day. Afl(,I' tIll' OWll('I"S d('Mil, the' IH'rd f1,nd th(' experi­
ment W{'J'(' tl'llllsfl'IT('(l to LItt' Illinois AgrieulLural Experiment Stati,9u. 

2 Italic !lumbers ill parontll('/ws rdtlr to LitemLUl'll CiLl'd, p. 120. 

http:Americo.Il


WECHNICAL<BULLE'fiN H.7,.4.,U. S. DEPT. OF AGRICULTURE 

Tn his report on data obtainedbefol'e the herd was transferred to 
lllinois in 1919, Gas tIe (3) lists the production records of 8 Guernsey, 
24: Holstein, and 31 FJ crossbred cows. From these data it appears 
,that the milk records of the crossbred cows exceeded a mean betweeu 
:the Guernsey and Holstein records by 7.6 percent for the first lactation 
and 15 percent for the second lactation. Oastlr stated that the highr!' 
·than intermediate milk p~'oduction fol' tIl(' Fl crossbt'l'Cl cows was 
comparable to "the superior vigor commonly possessed by crossbred 
organisms. " 

A. complete report 011 thr results with the continuation of this 
experiment at the lliinois station has not bron publishrd, but in the 
several progress reports Gnines, Yapp, and Campbell (10) tentativrly 
concluded that the milk yield of FJ crossbred cows is slightly higher 
than an intel'mediatr betweell I;hr parent bl'(lC'ds, while the butterfat 
percentage is about at the intermediate, and that both the milk yield 
and buttexfat percentage of F2 cl'ossbr(~d cows fl'om crossbred parents 
are also about at the intermccliu.tc bcl;\\'een the parenti bl'C'eds. 

In a later report of this e~llcriment, Yapp (22) gt1Ve the average 
45:-week first-lactation rt~col'ds for 47 Fl cl'Ossbred cows as l,246 
pounds of milk and 313.2 pounds of butterfat; while the average 
J:ecord for 38 F2 crossbl'l'Cl cows from crossbred parents was 6,883 
pounds of milk and 300,8 pounds of butter'fat. '1'his decrease of 5 
percent in milk yield is less than th(' 7.6 percent incrcasp of the 
F,crossbreds over an intermediate of the po.rent breeds that was 
reported by Oastle (3). No mention is made of pOfJsible 011v1ron­
.mental changes which could hn.ye afTeeLecl the producLion r~.sults. 

The results of the limited number of Jersey and Holstein crosses 

made at the South Dakota Agricultural Expcrhnent Station have not 

been reported fully. In some of the lust reports 0]) the crossbreeding 
 • 
e)..-perimcnt, Olson (15, 16) refel'r(ld to 9 FlJ 3 F2, and 1 Fa crossbred 
cows and mentioned that the F2 crossbred cows wCl'e somewhat lower 
than the F t crossbred cows in milk and butf.rrfat yields. 

More recently the ilien, of a different pattern of crossbrc<'cling has 

received' some attention. Rathel' than procped b~' Ini:PI'll1lLtings 

betwcpn individuals of the FJ generation, soml' iuYl'stigatol's h!1YP 

adopted a breed rotation erosslH'ecdil1g plan simiifLt' to that used at 

Beltsvill('. 


LaMaster and assoeiat('s (14) recently r('portcd on the \\'01'1\: M the 
South Oarolina Agrieultural E)..lll'riment Station, w1H'r(' u. systl'm of 
breed rotation cl'ossbl'f'cding has hecn ulldcl'Wll.y fot· a number of years. 
'Production figures cit('d show that 12 two-breed cows fweraged 426 
pounds of butterfat and their pUl'('br'ecl dams t1Yel'ngecl :362 pounds. 
Twenty-two three-breed cows ~w('rnged 465 pounds of buttc..rat u.nd 
their two-breed dams aVE'mged 418 pouuds. rl'hirtl'cn four-breed 
cows averaged 446 PDtlllds of butterfat and their three-breed dams 
averaged 414 pounds. 

ForeiO'n reports indieil.Le interest in cl'osslH'(,l'ding dt).il'Y cMtle, and 
one of tfle curly experiments was conduct<'d ill the Tranekjnl't' herd h) 
Denmark b('ginning in 1906. Crosst's W01'(' with I~ed Dt1uish ~llld . 
JC!'sey cattk. Ellinger (7) analyzed LIte dntn. n.lld made no mention 
·of any F2 m'ossbJ'eds, but the li\ crosses were In'('(l back to JOersey 01' 

Red Danish bulls. J'1'oclucing ability Wfl.S mensul'ecl by records made 
in. the first 10 wel'ks of the first-lactaLion period. Averagt' milk 
yields arc listed for Red Dn,JI(!.s, Jm'seys, II', crossbreds, %Red Danes, 

http:indieil.Le
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%Jerseys, and %Jerseys. No mention is made of thequalitv of the 
bulls used. lvloreover, a 70-day milking test is not long enough to 
develop all eA-isting differences. Even as reported, the' data sho\1[ 
that the FJ crossbreds exceeded the intermediate of the parent breeds 
in both milk and butLorfat yield. 

Fandeev (8) reported success in increasing milk production and live 
weight by bringing Kholmogor cattle into the Komi region of northern 
Russia to cross with the native Pechora breed, which is noted for high 
butterfat percentages in the milk and adaptability to the environment. 

Byckov (2) reports that reciprocal CL'Osses of Ayrshires and East 
Friesians have been made. Production records of tht' erossbreds by 
an AYL'shire bull ,vere reported with those of groups 0 f Ayrshire and 
East Friesian cows. In 300-day-Iactation periods the East Friesian 
cows averaged 296 pounds of but.terfat, the Ayrshires 318 pounds,
and the crossbreds 347 pounds. 

Rostovcev (18) reports on the results of mating GOl'batov Red 
bulls and East Friesian cows. In each of the first three lactations 
the milk and butterfat yields of the: crossbreds were greater than those 
for either parent breed. Tht' crossbt'l'ds also exct'lled either parent 
hl·t'eel in persistency of milk yield. Second-genoration crossbreds, 
produced by mating first-generation crossbreds to East. Friesian bulls, 
had hight'r milk and butterfat yields in the first lactation than the 
first-generation cl'ossbreds. 

Valerani (20) l'l'ported on grading up Swiss Brown cattle in Lom­
bardy with Friesian bulls. The average milk yields of the first,. 
second, third, and fourth generations, respectively, were 27.55, 35.27, 
41.76, and 53.96 percent higher than the milk yields for the original 
S\\'iss Bro\\"n cows. 'Whrn sire indexes are calculated from these 
data, it appears that either the sires of t,he first general.ion were 
definitely superior to those of Lhe second and t;hircl generations, or 
else Lhe milk yi!'lds of th!' first gmwraLion werr higher than a mean 
of the milk yield esLil1lates for their parents. Valcrani ttlso observed 
that an inc:r('fis(' of 95 pounds in weight. in the fil'st generation was 
followed by small decreases in subseqUl'llt generations. 

Schmidt (19) reported on the Ill'ri'orl1latlce of 12 crossbred cows 
from Sch\\"al'zbullLl' <ll1ms and ,Jel'sey sires in a German experiment. 
Average aOfi-clay, firsl-laetalioll I'('cords were 7,174 pounds of milk 
(testing 5.05 pl'I'cenl fn,t) and 362 pounds of bu tterfat for the cross­
bred cows, and 7,601 pounds of milk (t('sting 3.12 percent fat) and237 
pounds of J.mtlerfl1l fol' Lite Scitwal'zbuntp dn.ms of the crossbred cows. 
COlTrspollding IWl'rI1g'1' records for 19 ,Tm'sey ('O\\"S kept in the herd 
under the sn.me conditious wnn' 5,186 pounds of milk (testing 5.65 
percent fat.) and 298 pounds of butterfat, Ji'1'om these data it appears 

.,.~

that the crossbred eows ('xeeecled II. men.n of tIll' paront breeds by 12.2 
percent in milk, 15.2 percent in buLt('rfat test, n.nd 36.6 percent in• butterfat yield. TIH' n.\'emge buLLeri'nt yide! of the crossbred cows 
was higher thn.n thn.L for eiCht-1." parent breed. 

Schmidt's data also showed that Ii ve weights of the crossbred cows 
averaged 2.9 percent higher duriug the first In.elation than a mean of 
the ptLrent breeds. DMn. on the 6'1'O\\"Lh and sk('leLal measurements 
on animals ill this ('xpel'iment showed thttt in general the crossbred 
animals were tt littl(, larger than 11. men.n of the parcnt breeds. 

Buchanan-Smith (1), in some obsCl'yations on the subject ()If cross­l.:.,. 
breeding between dairy breeds, expressed dissatisfaction with some 



Ir~iii~~i~~}~[~~gl~iji~~

~,~.:,"'.;:":"":"."'"pounds o.f milk 0.1' grandsires with a similar estimate of inheritance, 
, . .,can p;roduce over 11,000 pounds of milk in 305 days. 
:~., ' None of ·the wo.rk reported shows results which would warrant 
?.', ,co.ndemnation of crossbreeding with dairy breeds. This appears to 
';i:betrue despite the fact that there is little evidence to indicate that, 
t :exc~pt fo.r colo!' and conformation, the individuals used to make the 
:r~ , cro.sses were truly representative of the breeds involved. Aside from 
~:' a few fixed breed characteristics, the germinal makeup of our dairy 
" , s.tock has been extremely heterozygous. Random selection from 
ti:/'" sueh stock of material for a crossbreeding experiment would not result 
: 
,~: 

:> 
" in .the development of soulldinrormation ou which Lo base a fair 

estimate of the usefulness of crossbreeding, particularly insofar as 
milk production is concerned. 

Part of the disadvantage of rando.m selection can be overcome by 
mo.recarelul sc1pction of foundi1tion females and by the use of pro­
duction-proved sires. This procedure was incorporated into the plan 
for the Beltsville crossbreeding experiment., and the first results wen' 
published in 1946 as a progJ'pss report (9). Since then, information 
on the production records of the crossbreds has been kept up to date 
by frequently revised reports pn'pared [or distribution to visitors at 
Beltsville and in answer to mail requests. The same material has 
been used in talks given before interested groups. 

PLAN OF THE EXPERIMENT 

The breeds of dairy cattle available for use in Lhe Beltsville cross­
breeding exp~riment were Bolst('in, Jersey, RC'd Dane, and Guernsey. 
'Both males and fcmales of the first three breeds were used, but only 
females of the Guerns('y breed were availn.ble for the project. 

The plan of crossbreeding was to make two-breed crosses (recipro­
,<mils where possible) of the avaih1ble breeds, using progeny-production­
;proved sires in all matings. The resuJting two-breed femn.les were 
to be mated to a pI'oved sire of the third breed, and all succeediug 

,generations of crossbred females were to be mated to proved sires of 
the Holstein, Jersey, or Red Dane breeds on a breed-rotation br.sis. 
The results reported in this publication indicate that the breeding 
phase o.f the experiment was carried out according to the planned 
pro.cedure. 

Thro.ugho.ut the course of the experiment, the measure of pro.ducing 
,ability o.f the crossbred females was the determination of milk and 
butterfat productio.n during the first normal lactation period. The 
crossbred cows were milked 3 times a day for a lactatio.n period of • 
365 days. This was done in order to conform to the standard under 
which most of the fo.undation cows had made their production records. 
The Ho.lstein, Jersey, and Guernsey foundation cows had been re­
cruited for this project from th(' Bmel1u of Dairy Industry's various 
"field stations, where they bad made production records o.n 3 mill\:ings 
"aday for 365 days. 

The Red Dane foundation cows, however, were already at Belts­
ville, where they had made their records on 2 milkings a day for 300 

;, 
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days. For comparative purposes in this experiment,' these records 
were adjusted to the 3X 365-day basis. 

The feeding procedures conformed to the established experimental 
practice of using the feeding standard to determine requirements for 
maintena,nce and production and adjusting the feeding accordingly. 
Feeds used were alfalfa hay, corn silage, and a 15.5-pcrcent--protein 
grain mixture. The animals were barn fed throughout the year, and 
were l\:ept in, a tie barn. 

xvIilk samples for making butterfat determinations were taken on 
one day during each lO-clay period, and butterfat production was 
calculated for each 10-clay period. Milk was weighed at each milking. 

All ordinary precautions were taken to keep the cows healthy. 

DISCUSSION OF PLANS AND EARLY DEVELOPMENTS 

Attention should be called to the fact tbat the major plan of this 
experiment differed from the usual pattei'll of crossbreeding. Most 
work of this kind has followed the pattern of making a first cross to 
produce the two-breed generation and then making intermatings 
between members of the two-breed generr.tion. The Beltsville 
project, however, calis for the continuous introduetion of new genes 
through the use of proved sirrs of the respective breeds, the sires being 
used on a breed-rotation busis. 

In formulating plans for this project, full consideration was given 
to the limits placed on the scope of tIll' work by available funds, 
facilities, and anilnals. 'With increased funels and a corresponding 
increase in facilities and allilnals, it would have been possible to set 
up the projcet on a wielel' base, with final r('sults in silnilar proportion; 
but dairy ca,ttle br0edi:ng reselLl'ell is eostly and moves slowly, and 
prospects for unlimited support over along per'iod of ycars are never 
bright. This brings up a question as to whether any research should 
be, or ever is, undertaken short of ideal conditions. 

Despite the faet that the funds allotted imposed definite operating 
limitations 011 this expel'imellt, a successful attempt has been made 
to make the work productive of dependable results. It is appalling 
to eonsider the important researeh discoveries which would have 
failrd of uchie\~ement if all workers had been obliged to wait until 
all requirements of pedect experimental design had been met. The 
planning and execution of this project was done with the benefit 
of knowledge and (').l)cl'icnce gn,ined oyer n pm'iod of 20 years in the 
concluet of dairy cattl(' bre{'([ing ['rseareb by the Bltl'eau of Dairy 
lndustr-y at Bcltsvil](' and otlH'I' fiold stn,tiol1s. 

As the work progl'('ssrd, mu.tings wPI'r plannp(( to produce two-breed 
fomalrs in approximn,tdy equnJ numbers in n.ll combinations. :Mathe­
mn.tieally this is n. simple operation, hut biologically tbe objective 
sought can only be attained by careful planning und at least some 
eoopcl'ation on till.' Pttl't of nature. Mat'gins of sufety could not be 
established when there wns so little matorial with which to work. 

A few stu,tistics might be helpful in illustrn,ting the probabilities 
involved. !for instance, how many pregnancies would be required 
to produce 50 femiLles which could be brought tlu'ough at least one 
milk ptoduction period? 

A total of 89 females were assembled for lISI.' on this project as 
foundn,tion iLnimals. Before becoming part of the project, 57 of the 
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89 had terminated 167 pregnancies to sires of their own breeds. The 
l·esults of these pregnancies were 6 dead males and 72 living males, 
4 dead females and 83 living females, and 5 abortions. Twenty-nine 
of t.he live females did not complete fLrst-lactu,tion records, because •they were lost or disposed of; but 19 of these were of the Red Dane 
breecl, of w'hieh 5 died us calves, 2 were killed by lightning aftt'[o 
calving, 3 were nonbreeclers, 3 were sold after' aborting, 1 was sold 
because of mastitis, and 5 "-er'e transferred to another station, OnE' 
in the Jersey group was condemned for TB shortl,v after calving, 
There were tlu'ee sets of mixed twins, consisting rE'speetivcly of fl 

live male and female, a dead male and female, nnd a lin' malE' and n 
dead female, The 167 matings pl'oduced 54 f<'lunJrs uspl'ul for study, 

Seventy-seYeIl of the S9 foundntion (pm alps ,\-t'I'P mnted on the CI'OSS­

breeding project, nnd complpted 179 pregnancies, whieh resuIted in 
5 dead males and 97 live males, 3 dend females n,nd 74 live females, of 
which 4 were freemart,ins iLnd 6 were iLbOl'tions, Foul' pairs of living 
mixed twins, 1 pair of dpad mixed t\\-ins, and 1 piLiI' of liying mall' 
twins "rare ineludcd, Bl'sidf's the 4 frecll1artins, 6 others ·.\"lowe lost 
before completing fL,'st-enJf "('(,OI'ds, lenving It oet of 04 project females 
which completed re('onls, from 17fl te,'minntrd pn'gnnncies, The 
expectation appeal'S to br about 1 lIsdul fpllutk 1'01' etwb ;~ tp,'minn.tl'd 
pregnancies, For tIl<' sakr of clnril.v. tilt' nho\"(' Iigurl's nre ginn in 
tabular lorm, ns [oI.lo\\'s: 

57 CO\l'~ 77 co\\';; 
Result;; of preg-naneie:; ,llllLted lJC'for(' mated on 

projet't projeet 

I' Pregnancies completed !lUll! bel' 167 ! 17!l '.Dead male calve;; _ do I (i 15 
Living male calveR (\0 1 272 3 \l7 
Abortions_ - dO-1 5 (i 
Dead female ('al\·o" ____ . _ do -I 24 13 
Livi~ female cah-e,, _________ • _____ .. do - __ ! 183 174 

Freemartins__ ". ___ .• _. __.do ---I 1 4 
Lost or disposed of. ______ " __________ do ... _\ 28 6 

Useful projeet heifer;;_____ __,, ___ ._ .do____ ! 54 6·1 

I Includes) Lwin. 
, Includp.s 2 twins. 
3 Includes (\ twins. 
I Includes 4 twins. 

This is offered as n.n illusll'lltio[J of the diflieulties involved in d('sign­
ing for definite Ilehievement aud Lhe, hazard of random Ilchievem('nt 
for definite design, 

'.' 
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'. FOUNDATION ANIMALS 

'1'he production-proved JIolsLein, Jersey, and Red Dane sires used in 
t.his crossbreeding project were selected on the basis of t;heir demon­
strated transmitLing ability, the details of which are given on page 97. 

The foundation females of the Holstein, Jersey, and Guernsey breeds 
were assembled from four of the Bureau's field station herds, and the 
Red Dane foundation females wel'p alrpac!," available at Beltsville. 
The Holsteins were brought to Beltsville fr'om Huntley, Mont., and 
:Mundan, N. Oak., tll(' Guernseys from Pontiac, S. 0., and the Jerseys
fl'om Lewisburg, Tenn. 

The decision to lise foundntion females from the station herds for 
this project was based on till' fnct that we had been following a proved­
sil'(' breeding program in these herds for a good many years and that 
the production pprf'ornumce of the cows had been determined under 
uniform conditions of management, which made it possible to make 
equitable comparisons. 

Furthermore, om knowledge of the breeding and performance of 
lhese animals was more complete than it would have been for animals 
ft'om other sources. In addition, it would have used up most of the 
funds a vailn,hIe during! h(' first 2 years to locate, purchase, and trans­
POy'! suitahle [enlltles to Bel tsville, with very little left for use in feeding 
!tnd cfl.t'ing for the animfl.Is. Also, it disensl' hnzn,t·c\ would have been 
involved in nssemhling a herd from various outside sources. Experi­
['ilee hus shown thUl losses following I hI' assembling of herds from 
Oll tside SOlU'Ces Ill'(:' usually quite sel·ious. 

THE HUNTLEY FOUNDATION GROUP 

The group of 10 Holstein [('mules oblllilWd ft·OlU Lhe Huntley field 
station arrived at Bdtsville F'ebt'uary 5, 19;~9. Their birth dates, first 
procluetion records, and the mn,tme-eq ui valent values of the records 
arc as follows: 

r-.lature-equi va­Actual production 1 
Herd ?\o. and date of lent values 

birth 

Test Fat Age :\Tilk Fat 
-~~--- --~- "--_. 

Lb,~. % Lb.~. Yr. Mo. .l.A).~. LI).~.
11-880, ,Ian. 5, 1934. 10, 72(i 3. (i4 891 2 2 14, ii87 532([-387, ,July ri, Ifl34._. 11,4R5 8. 77 433 (i 1.3 208 !8 498
II-a88, .Iuly 30, Ifl3·L I:J, :~Ra 3. 21l 440 2 :3 1.8: 007 : 594
H-840, Oel. 5, IH:3·1 12, a:34 ;{. O:~ :J74 2 oJ- 1(j,404 497H-345, XO\·. J7, 1\):34 ___ 12, fila a.50 ·142 2 :3 17,028 597 

'w 'H-848, ;'lnr. ]!)~IH:3iL __ 42R 2 1011,24ii :3. R I 13, !).J-4
)-1-34\), April I(i, lOaf>. 12, R:Jfl a. (il 

531 
·Hi3 2 7 I(i, ·1:34 59a

11-351, .Iwl<' 3, IIl:!ii •. 1I,8iiR a. iiR 42·) 2 a lG,008 57211-3ii3, ,IUlll' 20, I!J:{!L 12,71(i .1. 00 516 2 7 (i{iOIn,27G
If-357, Aug. 22, 11l3tl __ In, R02 :3.70 (i2ii 2 8 21,453 794A verugp ofl 0 __ • 12, (i0!) 3. (i0 454 2 7 ](i,341 587 

I .\U r{'('orlis WCf(1 mud!' on :l rnitkill~s Il OilY for 3U5 dnys, under stllJ.dllrd cOllditionsof fecding Ilnd 
mrma~wmont. 

http:animfl.Is
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These 10 heifers were !tmong 30 heifers that made first-calf records 

at Huntley dming 1936, 1937, and 1938. Two of them (R-330 and 

II-338) were among the 13 that started on test in 1936; 4 of them '. 

(H-340, H-345, H-349, and H-351) were among the 8 that started 


.on test in 1937; and the oGher 4 (H-337, H-348, H-353, and H-357) 

were among the 9 that started on test in 1938. All records were made 

on 3 milking:; a day for 365 days. The average produetion of the 10 

heifers that were sent to Beltsville, ItS compared with t,he average for 

all heifers tested at Huntley in the same years, is as follows: 


Mature·equivalentHeifers Actual-productiou average value(estedYear (num­
ber) I


Milk I Test i FlIt Age Milk Fat 
I 
 I--
I 
 % Lb •. Yr.Alo. Lb•. Lb•.1936____________________ Lbs. I 


13 12, '184 i 3. 68 455 2 5 16.398 598
1937____________________ 
8 13, 180 . 3. 47 457 2 5 17, 427 604


1938.______________ • - _. __ 9 12, 291 j 3. 80 465 2 8 15, 673 5.93 

Average for aIL ____ 30 459 I 2 6 16, 455 598
12, 612\3. 66

Average for those 


sent to Beltsville. 10 12,609 3.60 45412 7 16,341 587 


When the 10 cows left the Huntley station, 7 of them were pregnant 

to the services of Holstein bulls. These 7 pregnltncies, completed at 

Beltsville, resulted in 1 nnuninified calf, 3 mnle calves, and 3 female 

calves. One of the female calves died, but the other 2 were considered 

foundation animals for the project. Theil' first production records 

made at Beltsville, on 3 mill\:ings a day for 365 days, ar~ as follows: 
 • 

i",rature-equiva-Actual production lent value 
Herd No. I 


i
'Milk ! Test Fat i Age Milk Fat
i I 

Ij 
I 

% 
-

Lbs. Lbs. I 
: 

Yr. J110. Lbs. Lbs.JI-420_____________ -- __ 
11,925 3. 46 413 . 2 4 15, 860 549
JI-423_________________ 
18. 853 1 3.47 654 2 2 25, 640 889


Average _____ ~ ___ 15, 389 3. 47 534 2 3 20, 750 719 

1 


The Holstein bull No. 966, which had been selected for use on this 

project, WfiS known to be hetel'ozygous for color. It was hoped that 

mating him to cows from Huntley and ]VIn,ndm.1 might, produce a r'ed 

and whiLe bull eaU, sinel' 2 IH'rd sires used at these stations were also 

heterozygous for color. Five of Lit(' 10 eows from Hunt,l£y were maLed 

to this 1mll {md tenninat;ed G pt'(\gnn.neics, ",11i(:h resulLcd in 3 male 

and 3 female progC'l1y. NOll(' was rod and wbitp in eolol', however. 

One of the fcmfiks di('(l Nldy, but {,lit' oLlw\" 2 W('l'P addl'd to the Hunt­

ley group fiS foundn.j,ion u.ni.mnls, along with 1 acldit,iOllltL daughLer of 

No. 9uG t.ht1,t WIlS br'ed on the project. Tbese;, addit.ional fcmfiles 

produced fiS follows: 




_______________ 

---

CROSSBREEDlNG.DAIRYCATTDE 
\ 

. 

Herd No. 

Actual production Mature-equiva­
lent value 

Milk Test Fat Age Milk FatI 
Lbs. % Lbs. Yr. Mo. Lbs. Lbs.HB-19 ________________ 16,203 3. 92 635 1 11 23,008 902

HB-25 _____________.__ . 14, 715 3. 40 500 1 11 20,895 "710 
H~208 9,538 3. 88 371 2 1 13,162 511 

Average of 3 _____ 13, 485 3. 73 502 2 0 19,022 708 

This makes a total of 15 foundt1tion cows which are included in the 
group of Huntley origin. Their average production by groups is as 
follows: 

Mature-cquivaleutActual·production average value 
Group Number 

Milk Test Fat Age Milk Fat 

Lbs. % Lbs. Yr. Mo. Lbs. Lbs.Huntley cows____________ 10 12, 609 3. bO 454 2 7 Hi, 341 587
Ill-dam cows ____________ 2 15,389 3.47 534 2 3 20, 750 719
Bred at BeItsviIIe _________ 3 13,485 3:73 502 2 0 HJ,022 708 

Average of aIL _____ 15 13, lo5 3. 6J 477 2 5 17,465 629 
-~--~~.--. 

PRODUCTION PERFORMANCE OF THE ROLSTEIN DAUGHTERS OF THE 
HUNTLEY .FOUNDATION GROUP 

Before leaying Huntley, the ] 0 ol'iginul cows had produced 7 
Holstein daughters that made first-calf records r.t Htmtley. The 
actual production records of the 7 daughters and their dams were 
as follows: 

Daughters tested at Huntley Dams tested at Huntley 
Herel No. Herd No. 

llk ______I_M_ _. Test I Fat '_A_g_e_i.______I_l'v_[_llk_·I~ Fat ~ 
Lbs. % Lbs. Yr. Mo. Lbs. % Lbs. Yr. Mo. 

1£-3117............. _. U,354. 4.03 457 2 3 H-337........_.... 11.485 3.77 433 3 6 
H-3!l8_ •.•. __ .....___ 10.293 3.44 3&1 2 0 H-3.73... __ .. ____ •• 12.716 4.06 516 2 7 
H-4Ol ._. -..... . ._- 13.576 3.27 HI 2 5 II-338 ...........__ 13.333 3.2H 440 2 3 
H-405. __ ....... 

-~ 

_•• __ J.I.OBO 3.017 488 2 1 II-357............. 16.802 3.70 625 2 8 
11-409. __ ..... " •. _•. U.802 3.76 444 2 0 H-330............. 10.726 3.64 391 2 2 
H-4lO ___ ............ 17,168 3.33 571 2 1 J:I-3·10............. 12, 33·j 3.03 374 2 4 
R-41L ..........._. 16.390 3.33 546 2 0 11-35L ............ 11.858 3.58 424 2 3 

Average of 7: Average of 'I:IActIIllL ..__•.•• 13,520 3•.52 472 2 1 Actual ...... 12.771 3.58 458 2 6 .. Mnlurc-cqulva· Mutnre·cquiv·
Icnt .....____ /18.581. 6·19 ulcnt........ ,16.572 592 


Two additional Holst('in daughters of the Htilitley cows were in 
dam when the group was shipped to BeLtsville. These daughters 
made their first records at BEIltsville, as follows: 
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IDBughters tested at Beltsv!\le DBms tested Bt Huntley 

.Herd1!lo. Herd No. 
MlIk . Test FBt Age MlIk Test FBt Age 

Lb8. Lb8. Yr. Mo. Lbs. Lb8. Yr. Mo. R-420_______________ % H-353. ___________ • 12,716 
% 


·R-423_______________ 
11,925 3.46 413 2 4 4.06 516 2 7H-357__________18,853 3.47 654 2 2 ._. 16,892 3.70 1;25 2 8 
..A verBge of 2: Avrrnge of 2: 


ActuaL __ •____ • 15.389 3.47 534 2 3 Actual __ .•.•. 14,804 3.88 571 2 

Mature-equiva· :rvrllture·equiv·

• lent.. ___ .•• ___ ___ .. _ .. w20,750 719 alcnt........ 18.865 727 --------­-~~---- --------~ 

Three other Holstein daughters of the Huntley foundation group 
•resulted from matings made at Beltsville! as was men tioned previously. 
The production records of these 3 daughters at Beltsville were as 
follows: 

D[!ngbters tested at Belts\'iIIe Dams tested nt Huntley 

Herd No. Herd No. 

______II_M_i1k__T_c_st__F_'Il_t___A_gc__ :. _______I_lI>_i_ilk_ ~I Fat ~ 
Lbs. Lbs. Yr. Mo. Lbs. Lb8. Yr.:Mo.HB-I9______________ % J:I-:Jao. __ . ________ . % 

16.203 ~. 92 0.15 1 II 10,726 3. C,4 391 2 2HB-25______________ J:I·-35L___________14.715 500 1 11 11.858 3.58 42,j 2 3H.B-208_____________ HB-25 t _________ •9,538 ~:~ 371 .2 1 H,715 a.·l0 500 1 11 
Average: A\,erage:

ActuaL________ Actuu!. _______13,485 3.73 fi{)2 2 0 12,'133 3.M 438 2 
Mature- Mature­

equivnlent. ___ 19,022 708 equivnlent-. 17,16.~ 605 

1 Tested at Bcltsville. 

In all, the 15 foundation females of Huntley origin had a total of 
12 Holstein daughters that completed production records. The 
records are summarized as follows: 

Dau~hters Dams 
Average production of 

12 pnirs 
Milk 'J'est ]<'ut A~c Milk Tcst Fat A!!c 

LIM. % LI),~. Yr.Mn. Lb•. % Lb•• Yr. },Io.ActuaL_____________ 13,823 3.50 490 2 ] 13,02.5 3.02 472 2 5 
Mature-equivalent. __ 19,054 075 --- - ~ 

17,102 _... _--- 018 - .. _--­
- .----.-~- •.. -.~-~-

REP,ROl>UCTIVl, PERFORl\fANCE OF TIlE HUNTLEY FOUNDATION GROUP 

The total reproductive performallce of the 15 foundation females 
in the Huntley foundation group breaks down as follows: 

The 10 cows that were moved to Beltsville had completed 17 
gestation periods at Htmtley, which resulted in 5 live male calves, 1 
aborted male calf, 2 dead female calves, and 9 live female calves, 7 
of which completed production records. 

Seven of the 10 cows were pregnant when Liley were shipped, and 
these 7 p;r.'egnancies resulted in 1 mummified fetus, 3 living male 
calves, and 3 living female calves, 1 of which died and 2 became 
!project animals. 

After arriving at Beltsville, 2 of the origi1ll1l J0 were llonhreeders; 
the remaining 8, along wi tIl the 2 in dam and 3 bred at Beltsville, 

j 

• 

.' 
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make a totlJ'! of 13 females which were mated on the 'breeding project 
at Beltsville. Six of these 13 completed 7 pregnancies to Holstein 
bulls, which resulted:in 3 male calves and 4 female calves, 1 of which 
died. Nine of the 13 completed ]2 pregnancies to Jersey buns, which 
resulted :in 1 dead and 2 living maIe calves, 1 dead and 7 living feIllale 
calves, and also 1 pair of mixed twins. Nine completed 13 pregnancies 
to Red Dane bulls, which resulted in 8liv.ing male and 4 liv.ing female 
calves, and 1 pair of mixed tW.ins horn dead. 

In all, they terminated 32 pregnancies with 12 living and 2 dead 
male calves, 14 living and 2 dead female calves, and 2 sets of mL'{ed 
t\vins, 1 pair dea,d at birth. The net result of 32 pregnancies WaS 14 
living female calves. One interesting ohservation is that 12 pregnan­
cies to Jersey bulls yielded 7 living female calves, while 13 pregnancies 
to Red Dane bulls produced only 4 living female calves. ' 

THE MANDAN FOUNDATION GROUP 

The 13 Holstein females obtained from the Mandan field station 
arrived at Beltsville January 28, 1939. One cow (M-91) aborted 
shortly after arriving and was not considered as a foundation cow on 
the project. The remaining 12 cows are listed below. Their birth 
dates, fIrst production records, and the mature-equivalent values of 
the records are as follows: 

'. 
jMature-equiva-Actual production 1 lent valueHerd No. and date of 1 

birth 
I 

').tiIk Te~t F(.t Age Milk Fat 
\ I 

Lbs. % Lbs, I Yr. 111o, Lbs. Lbs. 
M-28, F.eb. 27, 1932 ____ ! 17,881 3,60 644 2 10 22,172 799 
M-35, Aug. 27, 1932_ --1 11, 156 3,69 4.12 ' 2 4 14,837 548' 
M-36, Sept. 3, 1932__ " i .16,585 3.48 581 2 3 22,525 784 
1:\'1-'10, Oct. 21, 1932 ____ ,! 16,224 3.34 54:2 ; 2 2 22, 065 737 
~'I-52, .fuly 27, 1933 _____1 12,937 3. 55 459 i 2 5 16,947 601 
M-53, July 31, 1933 ___ ~_; 14, 352 3, 60 5]6 i 2 4 19,088 686 
nT-56, Sept. 10, 1933 ___ 16, 562 3, 38 560 ! 2 9 20,868 706 
M-,57, Sept. ] 9, 19:~3 __ 16,926 3, 37 571 i 2 3 22, 850 771 
n'f-66, Aug. 16, 193L __ 12, 132 3,73 453 i 2 5 15, 893 593 
lVI-68, Kav. 4, 1934 ____ 10,876 3. 75 '108 : 2 0 15, 226 571 
i\'f-71, ,J!Lll. 5, J935 _____ 14,329 3. 60 516 ' 2 2 19,487 702 
M-72, Jall. 6, 1935______ 12,884 i 3, 97 511 I 2 2 17,522 695 

Average of ]2___ 14, 'H2 i 3, 59 514 2 4 !19,123 683 
1---" -~.--~--~----. -.~---- ~-~,~- ~--~--~--

I All records were llI!1d~ 011 3 ll1ilkings n clay for 3115 duys, lInder slunduru cOl1uitlons of feeding and 
1U311agomCll t. 

.. These 12 heifers were among 41 heifers that made first-calf records 
a,t Mandan during 1934, 1935, 19:36, and 19;37, Two of them (M-28 
and 1\11-36) were among the 7 that. started on test in 1934; 4 of them 
Uv1-35, M-40, 1\1-53, and M-57) were among the 16 that started on 
test.in 1935; 3 of them (M-52, 1\1-56, and M-68) were among the 
9 that startied on test in 1936; and the other 3 (1\1-66, M-71, and 
1\1-72) were among the 9 that started on Lesh iJl 1937. All records 
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¢:i;''Vel~e mfl,th~ on 3 milkings a day for 365.days., The average produc­

,Qfthe 12 heifers that, weresen:.t to Beltsville, ,as compared wit.h 


-'T.VH,,··n:UAl"fUJ'A fora11 heifers tested at 'Mandan in the same years, is as ~• 

..;, 

,,~. 

J"'. Mature.-eQuhalentActual-production average Heifers value 
'.. " Year tested 

",.'j (Hurn­
ber) Milk ! 'rnst Fat Age lIlilk: Fat 

,.,' 
% Lb•. Yr.lI!.n. Lb•. Lb •. 

Lb., 17 13, 707 3. 54 488 2 3 18,646 661 
16 12,092 3. 58 431 2 2 16,464 587 
9 12,184 3.51 427 2 3 }6, 333 574 

.19~7 ~________ ., __________,,{i~!==================== 9 14, 526 3. 50 505 2 2 19,581 681 
Average for aIL ____ 41 12,930 3.54 456 2 3 17,492 617 
Average for ,those 

~ent to Belb:iVille_ 12 \.J, +12 3. 59 514 2 4 19, 123 683 
- ...-~-~- .-

Three of the 12 cows wer(' pregnant when thE'Y left ivlandan. These 

pregnancies terminated in 1 mal(' ('fl,lf find 2 female calves. One of 

the females died and the other (~I-549) WfiS used as a foundation 

cow. Her fIrst-calf record at Beltsville WfiS fiS follows: 


I Mature-equiva-Actual production lent value 
Herd No. 

Milk Test I Fat Age ; Milk Fat 
I '.I I Lbs. lr 1110.1 Lbs. Lbs.Lbs.lVI-549 ___ -- ------ _____1 14,247 % 472 2 21 19,376 6423.32 

As with the Huntley grou.p, some of these cows were mated to the 

H.olstein bull No. 966 with the llOpes of getting a red and white bull 

calf. These matings resulted in 7 pregnanciE''', which terminated in 

1 dead mille calf and 4 living male calves (including 1 pair of twins), 

and 3 living female calves. These 3 females were added to the foun­

dation group. Their first-calf records at Beltsville were as follows: 


____4_",__ 
+ ••- --"""'-_._._.,....,,------ -­ -'--,­

Mature-equiva-Actual production lent value 
Herd No. I 

Milk Test I Fat I Age I :\[iJk I Fat .. \ 
U}S. % Lbs. Yr. Mo. Lb.~. Lbs.,MB-,2___ ,______________ 22, 371 3.43 768 2 0 31,319 1,075,MB-4 ________ ________~ 10,889 3. 82 415 2 0 15,245 581'MB-9___.______________ 14,399 4.01 578 2 0 20, 159 809 

Average of 3___ ~_ 15,886 3. 75 587 2 0 22,241 822 
"" -~-

It should be noted that the uimsuo.lly high record of MB-2 affects 
,the average unduly ill suoh a small group. ,;. ' 



~he origmul12 fl'Qm Mandan" the 1 in-dam cow, and the 3 bred atBeltsville make.a total of 16 foundation cows in the group of Map.danorigin. Their average production by groups is as follows: . 

l\fature-Cows Actual-production average equivalent
.Group (r um- value

bel') i----,---------J __i':

I Milk Test! Fat 1 Age I Milk I Fat_________1___1:___1___[___.____ 

Mandan cows. ____-:. __ 
Lbs. % Lb8. Yr. Mo. \ LIlli.' Lb8.12 14,412 3. 59 514 2 4 II!), 123 683In-dam cow_________ _ 1 14,247Bred at Beltsville____ _ 

3.32 472 2 2 II!), 376 6423 15,886Average of aIL __ _ 
3.75 587 2 o .22,241 82216 14,678 3.00 525 2 3 i19, 724 ,706

.,-.----------'----'---------­ -'----- ­
PRODU'2'!ION PERFOR}IANCE OF THE HOLSTEIN DAUGHTEHS OF THE }IAN:DAN

FOUNDATION GROUP 

Before leaving Mandan, the 12 original cows had produced 13Holstein daughters that. made first-calf records at j'vfandan. Theactual production records of the 13 daughters and their dams were asfollows: 

Dnugbl('r~ trsled at Manuan I nums teslNI at MandanHerd No. , I I -- IHerd No.
Milk! Test Flit: Ag(' • ,Milk Test Fat Age
-------,---I-'-----'-~- ------

Lb.. % Lb.. Yr. Afo.M-91. ............ , 11.323 3.:14 
I Lb.!. % Lbs. Yr. Mo.
378 2 3 1\-1'-57 I6.U26 3.a7 571 2 3l\of-93""",_"," ••• 15.:l93 3.35 5W 2 .j l\f-5,1 14.:1.52l\of-97, .............. 13.349 2.94 392 

:1.00 .516 2 .4
2 0 M-40 __ ....... 16.224
1\[-508........__ ••• _ 16.909 3.:14 542 2 2
3.50 591 20M-56 • __ ........ 16.562 a.38
M-51O.............. 11.468 3.26 374 2 2 
560 2 9
M-f,g ............ 10.876 3.75 408
l\f-51.5 ............. 11,860 3.64 432 2 0


M-.5l6 .............. 13.482 
111M-53 ."".... __ . 14.3,,2 3.60 516 2 .4
3.64 491 2 0 M-72."......... 12.884
M-bl7 ............. 12,155 3.97 5U 2 2
3.29 400 2 0 M-7L. " ......... 14.329 3.00 516 22
l\f-523, ............. 15.6:15 3.06 
 479 28M-57 .......... 16,926
M-530, ............ , 17,968 3.38 607 2 8 M-3L ...... __ •. 10.685 

:1.37 .171 2 3

1>[-5,33 .............. 13,105 3.48 581 2 3
3.~7 429 2 ;; 1\'1-66............. , 12.I:J2 :J.73
2\1-538 .......... ____ 13,5.19 3.43 465 2 4 

453 2 5
M-72,. ......... __ .12,&84 3.97 511
M-543 ....... ______ .12,362 3.30 408 2 0 1\1-68............. 11),870 3.7.5 408 2
2 2


Averagu or 13: 0
Avenl~Q or 13:ActuaL ....... 13,7:14 3.:14 459 2 ACLUUI ••. __ 14.:108 3.61 513 2 3MaturL-equlva. MatuTQ·cquiv·lent '.. "_'" __ 18.583 621 1I1\-lIt... __ 19.247 690 

The in-dam daught.er (M-459) born at. Bell:syillc was testrd atBeltsville while her dam (M-36) lmd been tested at Mandan. Theactual production and matu.re-equivalent values for the daughter anddam were as follows: 

Daughter tested at DclLSvlllc Darn tested ilL l\{lIndan
Production I

_________I._M_ll_k+_T_c_s_t ~I~~I~~~~~ 
Lb.!. % Lb•. -1'1 Yr• •}frl. L')~. % Lbs. Yr. ~fo.ActuaL ________ .•• _ 14,247 3.32 472 2 2 16,685 3.48 581 2 3

Mature-equivalenL __
1
19, 376 -----~_~J~_----- 22, 525

1
----- ­ 784 ----- ­
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. Three additional Holstein daughters from the Mandan cows were 

,bQrnand teste(l at Beltsville. Their actual production, as compared 

to that of their dams, was a.s follows: 

Daught"rs tcsted at Beltsville Dams test~tl ~t Mandan 

Herd No.Herd No. 
Age

------1 Milk 1~~~J },'at \ Age, Milk i_Test I Fat:
i ­

'fr Lb.. Yr••Uo.% l Lbs. : Yr• .Mo.j ILbs.:Lb•. f 
if.s. 2 0, 1\1-51-. ........... 16,926: a.37 I 57; 2 3


l'!lB-2.••••••••••. __ \22,371. ~.43 i * o' M"",!O ...........11~,~4 ~.34: 5-12; 2 2

.•MB-4.............. 10.!!89! 3.82j 4!ii' 

0 IM-02 ............ 11_,937 3.55: 4591 2 5

M.B-.9'.""""""'j14,399 

11 

I 4.01 f'I 5,81 -
AWrag~ of 3: I 1

A.verage of 3: 524 2
ActuaL........ 15,SS6 3.75. 58712 0'1 Actunl .... ··tl5.362 3.42 


l\fature-Equivn· 1'1 Mat 1I r ~ • I 


lerit.. ......... !22,241j ..••... ! 822 ...... ", eqllivlllellt 120.621 '. 703 l-
I 


When the 4: dftughtcrs that werc tcstcd ftt BC'ltsville are compftred 


with their 4: dams that ,Ycn' tested at 11andan, the resulting aycrages 


are as follows:

----------,-----------...,......-----...--.~.... 

. 


Dams 

ii' I
A.\"crag~ of 4 pnirs L'I:::_L ~1_A~l' !_1\lilk ',,--I·(.st !~_Aj.!l'

__________1 Milk 

. J'b.~.~..% .: OJ!:..I Fr. MO.: .U'!' \ .% ! Lb!; Yr. ;\fa. 


Actual producLlOll ____ 10,47 (I .3. h(il noH. 2 1 \10, bfl31 3. 44 (J3R 2 3 

7771_. ___ .21,0071_._._.: 724_

Msture-eq l.livalent .. _21,525r__ ·_: 

Ten of tllt' 16 foundation.cows in the :Mftndn,n group lutd u. totftj of 

17 Holstein daughters thal compj('lt'd prod Helioll records. The '. 

records or the 17 daughters, as eompared to those of tlH'ir dums, wer(' 

as follows: 

One int('l'('sting sidelight on t'xperimental work of this kind is the 

case of cow M-28. Sh(' product'd 4: male calVl's at Mandan and 3 ...... 

male calves at Bc1tsvill('. 

REPRODUCTIVE PERFORlIlANCE OF THE l'IANDAN FOUNDATION CROUP 

A summary of the complete rcproductiv-e performance of all 


:females in the Mandan foundation group shows that the 12 cows that 


were moved to Beltsville had completed 38 gestation periods ILL 


'Wandan, which resulted in 17 live male calves, 3 dead male cftlvl's, 


J5living fcmalecl1lves, 1 pail.' of mixed twillS, 1 pair or dead female

Two of the heifer calves died',t'\vins, and 1 pair of living male twins. 


young. 




------

CROSSBREEDING DAmY CATTLE 11 

Three of the 12 cows were pregnant when they left Mandan. 
These pregnancies tf'rminated""ith 1 male calf and 2 female cl1lves. 
Ont' of tht' femalt's dit'd. 

Aft('r reaching Bpllsville, !vI-35 was pl'OnOlllCed a llonbreedcr and 
1\1-36 dt'veloped a seriom.: It'g infection and had to be destroyed. 
The other 10 cows were used 011 tht' project:. Seven 'of the 10 com­
pleted 7 pregnancies to Holstein bulls, which resulted in 1 4ead male 
calf and 4 living male calyes (illcluding 1 pair of twins), and 3 female 
calves, all of which were used as founda tion cows on the project. 
Five of the 10 completed 6 pregnancies to Jersey bulls, which resulted 
in 2 pairs 01 mixed t.wins, 1 live male calf, and 3 live female calves. '-.~ 

The freemartins were discarded, 1 of the female calves died, and 2 
were used 011 the projPct. Six of the 10 completed 10 pregnancies to 
Red DaIll' bulls, which resulted in 1 dead male, 7 living male calves, 
and 2 living female caln's, both of which made records. In all, 
these 10 :Mandan cows tt'rminalpd 23 pn'gnancit's with a net of 7 
useful fpnul1p caIn·s. 

The in-dam f('male and th(' 3 IH'ifers that wer(' bred at Beltsville 
tl.'rminat('d 2 pr('gnanci('s lo Holstpin bulls, which resulted in 1 male 
calf and 1 mal(' abor-tion; a prrgnaneit's to Jrrst'y bulls, which 
rrsulted in 3 nmlr enJv('s; and [) prt'gnaneit's to R('d Dane bulls, which 
rt'sultt'e1 in 3 mnJe en,lvt's lLnd 2 ft'malt' calves. Both females com­
ph~ted production J'l'eol'ds. 

The 14 femalt's in this group which WPl'f' bred for project animals 
terminated 33 prpgl1tl.nci('s J'('sulting in 23 mal{' calws, of which 2 . 
w{'r(' t:wilUlt'd witll IlPifcrs and 2 \\'('1'(, hoi'll delid and 1 WfiS a male, 
ILboJ'tioll; anel 12 f('mal(' calv('s, of which 2 wer{' discl1l'ded frcemal'tins 
itnd 1 other diNI, leaving a lll't of 9 h('if('l's usdul on the project. 

THE LEWrSBUHG FOUNDATION GHOUP 

'rhe nin(' .Jers{'y cows thitl were obtained from the Lcwisburg, 
Tenn, , field station arrived at BelLs\-ille Jnnuary 31, 1939. All of 
them had compl('t('d first production r<,cords at L{'wi:5burg. Their 
birth dat{'s, first production I'('eords, and the mature-equivalent 
\raItH'S of th(' 1"('co1'ds are as follows: 

- ~~~ ----~-~--.-~ '" 

I :\ (uture-equivu-Actuul prod\lction', lent vulueHerd No. und dute of 
birth 

:\filk Test Fut Age Milk Fut 

Lbs. Lbs. Yr. iVa. Lbs. Lbl!,
1.-07, i4cpt. 18, 103L ___ ! 10, (j01l ·k 

% 
110 5:!0 . 3 II i 11,670 572 

1,-77, Jan. 9, 1033 --I 1l,2·HI It. U2 ! 45t) 2 4 I 12,20!l liOI1 

L-lOG, Nov. 5, l!)34. __ ., !i, tIll) n.21 ! 38i) 2 51 8, 05!! SOl 
L-10n, Dec. 28, 1!)34. ___ R,837 5, 37 '174 2 5 11,488 616 
L-111, ,Jun, 16, IH35 7, 77G ii. 00 4ii!! 2 8 H, 7!J8 578 
L-I 13, Fcb. 4, 1!J35 _, G,S87 5, 00 38G 2 5 8, !l53 502 
1r-llil, :\[ar, 5, Hl;~ii __ ._, Ii, Ci87 Ii, Iii 412 2 0 Il, 362 577 
Tr-ll Il, :\[ay 10, 1031>__ n,334 481 2 8 11,7!i1 li065. 151L-120, May 11), 1\l35_ !l, 130 5.03 4ilO I 2 

~ I 11,511 580 
Average (If \l, 8,302 5. 47 448 ! 2 10,531> 570 

I All rt't'lmls WI';~;;l1lid(' on '3 ~lIl1khlgS (hilly Cvr 365 UIIY$, under 5tnnu,,~J~;;;1-(litlOns-;;ifce!llng Rn.d 
1IIJIlIOgr.mr./It.'(. 257684°--u4----2 

" """:'-:.". 
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:These9heifers were among the 34 heifers that made first-calf 
''l'ecords at Le:wisburg during 1935, 1937, and 1938, Two of them 

(L-67 and L-77) Were among the 3 heifers that started on test in 
1935; 5 of them (L-106, L-109, L-111 , L-1l3, and L-116) were among 
,the 21 heifers that had their first calves in 1937; and 2 of them (L-119 
andL-120) were among tilt> 10 that calved the first timt> in 1938, 
The aVf,lru.ge production of tht> 9 heifel's that were sent to Beltsville, 
as compared with the anruge of all heifers tested at Lewisburg 
in the same years, was us follows: 
.!..'~~~~~~~--~~-""""""-~-'---~--

i I 

I Heifers i Actunl'pruduction average Mntnrc...,quivnlcntI 
I, tested I___-,-________ vahle

Year , (ntun· .------
I ber) I M f1k .,' 'I'\'st 1 Fat Agt' Ii lI[i1k ) FatI! 1----------1 '---1---I --- _.-.- ---'-­, I.b.. % Lb". l'r, Ma.! Lb.. Lb•.1935___________________ _ 

1937 ___________________ _ 3 I 8, 68!) 5. 03 434 a 2; 10, 443 522 
21 18,447 5.37 44!1 2 7 110,751 5721938___________________ _ 
J0 I 8, 641 5. 08 43!1 2 5 I I, 206 5U8 

Average for all 34 I 8,525 5.25 444 2 7 10,857 566 
Average for thof'e 

sent to Belt~"ilI\' !l I fl, 302 5. 47 448 2 7 10,535 570 

Four of the nilIr ('ows from LewishUl'g W('I'(' pregnant to the servict> 
of Jersl'Y hulls ,,-ben tht'~- reached Beltsvillt>. These 4 pl'egnancit's 
resulted in 1 mall' calf and;) femall' calves, The 3 femall's \Hlrl' used 
as foundation cows, hut 1 of them was condemned for TB shortly 
after she calved and did not ('ornpletr 11 pJ'oduction record, The 
production rrGords of t\tr otlwr two fil'(' as follows: 

f -~IU~l1re-~ql1iVU-Actual production . lent vulue 
Herd No, 

Milk Test Fat Age Milk Fut 

L-200 ______________ _ Lbs. % L/Js. Yr. Mo. Lbs, LIJs. 
L-207 ________________ _ 7, 202 5. 32 383 2 1 0, \J3!l 52!) 


8, 252 :i. 40 453 2 1 11,388 62.'> 

Average (If 2 7,727 5.41 41R 2 1 10,O(i4 577 


, i------------------------'--- ­
"When these 2 in-dam heifers al'(' added to Uw 9 cows from I.Jewis­

burg, the Jersey fOllndu,tion gt'Oup eonsist.s of 11 cows, whose fiverage 
production by groups is as follows: 

---._ .. _---­ ------;-----~---
Actllul-Ilro!illctIoII Ilvcrng.'c MuturC-C'lul\11Icnt 

~n w~ 
Group (nllrn- 1----;-'--;-----,-----1------,---­

MIlk 'rest Fut Age Milk Fut 
~--------,--·-"·---I·--

ber) 

---1----1·----I I---
I Lb •• % Lba. Yr, AfQ, Lba, Lba. 

,Lewisburgco\ys •••• __ _ \) 8,302 5.47 4.48 2 7 10, 525 570
In-dam cows_________ . 2 7,727 5.41 418 2 I 10,(j(i4 577 

Average of alL. __ _ 11 8, 1!l7 5. 4(j 443 2 6 10, 558 572 

'. 


'. 


,i. 


http:aVf,lru.ge


,. ~j ~ , • 

~ZRO;:;S:B.REEDING ,DAIRY CATTLE 
'\'::' 

'. s 
PROD,UCTION .PERFORMANCEOF THE JERSEY DAUGHTERS OF THE LEWISBURG 

FOUNDAT10NGROUP 

Before leaving Lewisburg, 6 of the 9 cows had produced 7 Jersey 
daughters that made their first-calf records at Lewisburg. TIle 
actual production records of the seven Jersey daughters and their 
dams were as follows: 

Daughters tested at Dams tested at Lewlsburlr", Lewisburg
Herd No. Herd No.c-


Milk! Test I Fnt I Age , Milk ITest 

---'--.,-__ r___l __'--..~_~___ ~I~ 

LiJ3. % Lb., Yr. Mo.1 Lb•. % Lb•. Yr. Mo. 

L-150••••••••••.. 7,819 5,10 398 2 6 L-67 .. 10, r,on 4.90 520 3 11
, _ ~ _ M. ___ ~ 

L-155•••••••.••••• :: 8,246 5.93 489 :1 11 L-\06 6.199 6,21 385 2 5
V' L-IM............... 8,213 5,67 -466 2 2 L-11I.:::.:::::::: 7,776 5.00 4.;0 2 8 

L-172............... 6,819 5.76 393 2 4 L-119.... 9,3:14 .;.15 4l!1 2 II 

L-185............... 7,387 5.38 :l07 2 6 1.-106..... ::··· •. 6,199 6.21 :lS5 2 5 

L-190............... 9.167 4.58 420 2 () I.-lOll........ :::: 8,8:17 5.;17 474 2 5 

L-191............... 9,078 4.42 424 3 10 L-77....... 0,240 4.92 455 2 4 


A verage of 7: Avemge oC 7: 

S ActuaL........ 8.1()'! 5,26 427 2 ActuaL 8.315 5.•;2 451 2 8 


Mature-equlvn· Matu're'~' 

lent........... IC.224 I 538 equivalent.. 10,435 568 ...--­.-~--

The two in-dam Jersey heifers made their first-calf records a;t 
Beltsville, as follows: 

Daughters t~'sted at Dams tested lit Lelvlsburg 

• 
Del(sv!lle

Herd No. Herd No. 

Milk ITest Fat I Age 1\lilk !Te~t IFnt I Age 

------I'-L-b-a.-'-%- -L-b-"- ~,-'--·---J-L-ba-.'~-;;;I Yr. Mo. 

L-200 .............. 7. 21)2 5.32 38.'1 2 I L-67.............. 10. 600 4.00 520 3 :ll 

1.-207... ........... 8.252 5,40 45.'1 2 1 L-106........ •• 6, 101) 6,21 38S 2 5 


A verage of 2: Average oC 2: 

ActunL_ ..... __ ..... 7,727 5.41 ·118 2 J ActunL.. 8,404 5.,sG 453 3 2 

Mnture-equlvn· 1\[ a t 1I r e • 


•. .••__~C(_11I_IV_n_Ie_"t_.-'len!. ....... 1O.6('~,...:·~~L ..~7~'--_.__ .. '-U_.8_6_'.;.'_'_'_.....:.._53_7.J.'_'_"_"_"_" 


. The group of 9 Jm'sey daughters from 6 of the 9 Lewisburg fOlinda­
tion cows J1veraged slightly less than their dams on an actual-produc­
tion basis, but on a mature-equivalent basis the dams and daughters 
were about equal. Their production records were fiS follows: 
--------..------.--~--;------.-----

D;:llghters Darns 
Average DC 9 paIrs 

_________I_l';_rn_k_ 't'est ~~ Milk I~~~ 
Eb.. % Ebs. Yr. J~(o. Lbs. % Lbs. Yr. 1.fo. 

Actualproducf.ioll ____ 8,020 5.29 425 2 7 8,335 5.53 452 2 9 

Mature-eq uivalent


value_. __ ~_. ______ 10,3211------ 547 ______ 10,308 _____ _ 561 ___~ __ 

_______~.___~.__~_~_---~-~f---~--.!.--
REPRODUCTIVE PEItFOIt~IANCE OF THE .LEWISBUUG FOUNDATION GROUP 

The 9 Lewisburg cows had completed 19 gestntions at Lewisburg, 

which resulted in 10 liYe male culYes, 1 dead male calf, 1 abol'Lion, and 7 

living female calves. 
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)\.t,:a~!tsyille, aU nine Lewisburg cows were bred for project progeny. 
iEightoi them completed 14 pregnancies to Holstein bulls, which 
J:esulted in .6 l~ye male calves and 8 live female calves, all of which 
,completed production records. The 9 Lewisburg cows completed 14 
,pregnancies to Red Dane bulls, which resulted in 10 live male calves, 1 
dead iemale calf, and 3 living female calves, all of which completed 
production records. The 28 pregnancies resulted in 11 crossbred 
:females useful on tue project . 

. The 3 in-dam Lewisburg Jerseys were all bred at Beltsville, but 1 of 
. .them,·had to he disposed of shortly after she calved. The other 2 

-completed 3 pregnancies to IIolstein sires, the result being 2 livt' males 
-and 1 live female which completed a production record. TIl£' 3 
completed 4 pregnancies to Red Dane bulls, the result being 2 live 
·malecalves and 2 live female calves, both of which made production 
records. . 

Altogether, the 12 cows F Lewisburg origin terminated 35 preg­
nancies to project bulls. Tile net result wus 14 useful female progeny. 

Cow L-l11 had daughters by Jersey, Holstein, and Red Dane bulls; 
~nd cow L-116 had do,ughters by Holstein and Red Dane bulls, but 
none by a Jersey bull. 

THE SANDHILL FOUNDATION GROUP 

The Guernsey group f01' the erossbreeding project was obtained 
:from the Sandhill field station at Pontiac, S. C. It differed somewhat 
from the groups obtained from the other stations in that it included a 
number of younger animals, some of which had started records at 
Sandhill but did not complete their first normal records until after 
·they freshened at Beltsville. One of the yotmger animals ~vas from a 
dam that also made her first record at Belt~ville, and she is included 
with those listed as in dam when the group was shipped. 

A total of 15 Guernsey femnIes were moved to Beltsville on April 17 , 
1939. Three of these fn,iled to breed and did not become a part of the 
crossbreeding project. Four of the 15 Sandhill cows had completed 
normal first-calf records at Sandhill; and their birth dates, first pro- . 
d'lction records, and the mature-equivalent values of the records ar(l 
as follows: 

IMa:l~re-:~uiv~~Actual production 1 
i lent valueHerd No. and 

date of birth 

Milk Test AgeI Fat I Milk I Fat 
--~--------------I------' 

8-31, Aug. 8, 1931 ..._.~ 
&-S8, Feb. 21, 1933 .. "__ 
8-44, Sept. 10, 1933..__ _ 

.,&-75, Mar. 2J, 1936____ _ 
AV!lragc of 4. ___ _ 

Lbs. 
8,983 
8,056
7, 955 
7,381 
8,094 

% t 

5. 29 
5.61 
4.87 
5, 18 
5.24 

Lb,~. 
475 
452 
387 
382 
424 

Yr. Mo. 
2 9 
2 2 
2 8 
2 5 
2 6 

Lbs. 
11,220 
10, 956 
10,023 
9, 595 

10, 451 

Lbs. 
594 
615 
488 
497 
549 

""'--~-"" " ,-~-..---..",,,,, ~.'~'--

. hAil records were made on 3 mllkings dully (or 365 days, under stundard conditions o( (ceding antI 
.J.Danllgeme.nt. 

"t- .•'.' 
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CROSSBREEDING DAIRY CATTLE 

Seven of the 15 cows from Sandhill made theu- first normal ,records 
at Beltsville. Their birth dates, production records, and the mature­
equivalent vll,lue of the records are as follows: 

Herd No. and date of 
Actual production 1 Ii l\1:ature-equivs.­

lent value 
birth 

Milk Test Fat ! 
I 

Age 

I 

! Milk FIl,t 

8-78, Apr. 9, 1936 _____ _ 
8-81, May 16, 1936 ____ _ 
8~89, May 6, 1037 _____ , 
8-91, July 14, 1937 ____ _ 
8-99, ,Tan. 26, 1938 _____ _ 
8-104, ,Tune 22, 1938 ___ _ 
8-108, Sept. 25, 1938 ___ _ 

Avcrage of 7, __ _ 

Lbs. 
11,031 
6,469 
6, 760 
8, 736 
9, 183 
7,046 
8, Hi9 
8, 199 

% 
4.71 
4. kfi 
fr. ~n 
5.45 
5.0G 
5. 09 
4. 811 
5. 13 

Lbs. 
5 
3 
3 
4 
4 
3 
4 
4 

20 
14 
98 
77 
65 
58 
00 
19 

Yr. Mo. 
4 6 
3 5 
2 4 
2 10 
2 3 
2 5 
2 2 
2 10 

Lbs. 
11,693 

7,569 
8, 923 

10,833 
12,305 

9, 160 
11,110 
10, 228 

hb8. 
551 
,36.7 
525 
591 
623 
465 
544 
524 

I All records were made on 3 rnilkinJ!s dnily for 305 days, under standard conditions of feeding and 
rnnn.1goment. 

The 4 cows in the older group had thpir cn.lves during the period 
f.'om 1934 tIu'ough 1938, and during that period 34 fNnales completed 
their first records at Sandhill. The contemporary females of the other 
7 tested at Beltsville fresh('ned for tIll'ir first tests during 1939-40, 
The average production of the groups tested in these periods was as 
follows: 

Fe- [' Mature­
Actual-production average equivalentmales, valueYea.rs tested! 

<num-:,---.-I---rl---.-----i----.,..- ­
ber) ! l',Tilk Test Fat Age Milk Fat 

:----i---I---I---------1--­
i j i

Lbs. 1 % : Lbs. Yr. Mo. Lbs. Lbs.1\l34-38_____________ _ 34 8,41n 5.321 4<17 2 (j 10,863 5761\l39-40_____________ , 14 8, (j4!l 5.18 445 2 (j 1.1,369 584 
Avcrugc of aIL__ 48 8,486 5.28 ,1.40 2 Ii Il,Oll 5,7~ 

Five of the cows were Pl'<'glll111L to the servicp of Guernsey hulls 
when they loft Sandhill. The r('sults of these pI'egllaneies were 1 
mIlle calf, 1 abortion, and (3 femak cn.lves. One of the females died 
and tIl<' other 2 were retained for foundation cows. These 2, along 
with 1 previously rcpol'(,ed, make up the rest of the foundation group 
of Guerns('ys. The producLion J'ccords of these three at Beltsville 
were as follows: 
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. 

; Mature-equiva­Actual production lent value 

Herd No. 
;\ 

, Milk I Test I Fat Age Milk FatI ! . 1 
I 
1 

i Lbs . % Lbs. Yr. Mo. Lbs. Lbs.S-102.- ________________ 8, 052 4.51 363 2 0 11,273 508S-122_________________ 
11,630 4.44 516 2 2 15,8]7 702S-125_________________ 9, 186 4.65 42.7 2 1 12, 677 589 

Average of 3_____ ! 9, 623 4.53 435 2 1 13,256 600 
._-

The consolidated production story on the Guernsey foundat,ion 
cows is as follows: 
---------~-.- --- -- .. -----------~-.---- --.. ~ 

Mature­
j Fe­ Actual-production average equivalent
I males vullleGroup i tested
I (num----,..---.,-------,--------- ­

) i i! I er ~Iilk: Test I Fat I Age Milk FatIb 
______----. _______________ 1__­

0 

I Lbs. : % Lbs. Yr. Mo. I Lbs. 1 Lbs.I

Tested at SalldhilL __ _ ,1 I 8, 0~4 I 5. 2'1 424 2 610,451 549 
Tested at ileltsyi1le ___ _ 10 8, 6 .. 6 i 4. 95 424 2 i ill, 136 547 
AU foundation cows__ J 14 8,474 5.03 . 

0 

424 2 7 :10,940 t 5470 

i 

PRODUCTION Pl~RFOR~[ANCE OF THE GUERNSEY DAUGHTEUS OF THE 

SANDHILL FOUNDATION COWS 
 •

The 6 oldest Guernsey fOlmdation cows had produced 4 Guernsey 
daughters before they were shipped to Beltsville, Two of the 
daughters wen' sent to Beltsville before calving nge, but the other 
'two completed their first production records at Sandhill, ItS follows: 

1 J)nllghl~rs te$l,'d ill SlIndhill i I· _ Dllrns tested lit Sandhill 

Herd No. \ . Herd No. 


'i Milk i 'l'~st Fnt ,\ g~ I 'i Milk 'I'cst }'ut Age

-----j--,-------- -------

I Lb". i .~'7.q'5.' [,IJ.,. Yr . .\£0.' LI,.. % Lb.,. }'r. Alo.0 

5-83_ ••• __ ......... 'I D.514 0' '" ,5(») 2 Ii 8-38,... ...... 8,056 5. til. ~lj2 2 2 

8-113 ............... ! 8,8Q2 s.on 453 I 2 a: 8-31 ..... " •.. 8,983 5.21): 475 i 2 U 


Average of 2: j .' Averllg~ of 2: I 
ActuuL. __ ..... 0,2()3 6.22 I 481 I 2 4, ActulIl..... 8, .52() 5.45 4641 26 
MutUtC'llqUivlI' i ""'-'1" j- • M~tllrc, , I]ClIt"__ ' __ ''''jI2,142 635 __ .... _. : I.fltlIvulent. _. n.003 1 60,5 t ..... ' •.• 0 ....... 


J t l 

One other Guernsey foundation cow that was tested aL Sandhill 
l1ad a ·Guernsey daughter that was tested at Beltsville. The P'l'O­

duation records were as follows: 
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In addition, there were three -other Guernsey da-ughters of Sandhill 
foundation cows. They were the] that was scntto Beltsyille as a 
calf, and the 2 in_dam 

u 

heifers. All three were tested at Beltsville, 
along with their dams. Their production records are as follows: 

Tllluglners tested at Beltsvlllp I DIlIllS tc~ted lit Beltsvill6 
HQrd No. '; I I Herd No. 

Milk 'I\'st; l'at: A~e 1 : :-'fllk : 'I'cst I Fat I Age 
I-~ ----;-----' , -,--I--!-- ­
j .LI)~.: 0/, LIM. Fr. Ma.: i Ll!s. i % ! Lbs. I Yr. Mo. 

S-102._ ••••.••••••. 1 8.052' -I.M! 36.1 2 0 I f)-iS .............. ,11.031 4.71 \ 52O!' 4 5 

8-122 ..............:11,.030 I 4.44' .,\6 2 2 im-7L....... _.... JIl.031 4.71 t 520 '4 5 

S-125 · ....•• ..... ·1' 9,IS6, 4.6.0; 427 2 1 I' S-81 .. , ........... ; 6.469 4.82: 314 3 6 


Avernge of 3: Avcrugc of 3:I 
ActunL......... 'O.623 4.53 435 2 1 Actual. ._ .. __ 451 4 1
1 1°.510 
Mnture-cquivB' Mature· 

lent........_•• ha.256 ....... 600 ......... , equivalent. 10.318 490 ._.___ ,._ 

_____ ' I I ! ' 1, 

These 3 groups together make It total of 6 .Guernsey daughters 
of the Guernsey fOlmdation cows. The average production of the 

;.- dams anddaughtel's is as follows: 

Guernsey duughters Quernsey dumsI 
Avcnlge production I !I 

: Milk I, 'rest I Fal ; Age I Milk Test l'ut Age 

-------- Lba. -1'~1' Lba~- n"Mo·-I!--;~~-· -%- --;;;;- Yr.-Mo. 
ActuaL ________ ._; S,957 4.82 430 2 5 8,921 5.00 445 3 4 
:\oIature..cquivalent .. :11,937: _. _. 573 . \10.52. 528 _____ _ 

i 

.REPRODUCTIVE PERFORI\IANCE OF THE SANDHILL FOUNDATION GROUP 

Six of the Sandhill founciaLioll cows had completed pregnancies to 
Guernsey bulls before leaving Sandhill. The result. was 10 male 
calves and 5 felnP.le cn.lves. Two of the .females made Lheir l'ecords at 
Sandhill, 1 died, and the other 2 made Lheir records at Beltsville and 
were used as foundat,ion cows. 

Five of tI](' six cows won' pt·egnant when they left Sandhill. They 
calved at, Beltsville, produeing 1 male calf, 1 aborLion, and 3 live 
feluale calves. One of the females died and the other two madereeords 
Itnd were added to Lho foundation group. 

On the crossbreeding project, the entire group of 14 Guernsey 
foundaLion cows completed one or more gestations. Fi\re completed 
5 pregnancies to Jersey sir('s and produced 3 malt' cnlves and 2 female 
cal ves, 1 of 'which died. Eleven of the group termillt1ted 17 preg­
nn.ri.cies to Holstein sires, which resulted in 1 11bortion, 7 male calves, 
nne! 9 female calves. Twelve compl('ted 21 pl'(~gnancies to Red Dane 
sires, which l'C's\Jlt:ed in 1 dead male calf, 12 live Illn.le cnlves, and 8 
live felUale calves, 1 of which died. 

The net l'csulL of 43 pl·pgnll.nci('s WitS 17 crossbred females that 
completed proclllcLion roeords. 8-78 had 2 Guernsey dn,ughters, and 
1 daught('l' Nteb by a HolsLein bull !Llld ll. Red D!1ne hull.'l'lu'ee otlH~r 
foundation eows iu this gl'OUp had crossbred heifers both by Holstein 
sires and by Red Dane sires. 

http:felnP.le
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THE RED DANE~FoUNDATION GROUP 

The ,Red Dane cn,(,tJe were locat('d a(, Belts\'iU('. In most casps Clle 
iemalefl selected for the fonudaLiongl'oup "'ere cows that had already 
produced 1 01' more Red Dan(' heifers; but 5 H.('d Danp 1H'ifers thn.t 
were left after the bulk of the herd had been shipped to Indiana wer~ 
also included in the foundn,tioll group. 

In an n,ttempt to bring the Humber of crossbreds from Red Dane 
iemales and Jersey bulls up to a level comparable with t1111t of most of 
the other groups, these 5 hejfel's were mn,ted to Jersey sires, but the 
results of tb.is attempt were 1 abortion, 4 male calves, and 1 female 
calf from 6 pregnancies. 

The management practice in the Red Dane herd at Beltsville was to 
breed for 1 calf a year, rmlk the cows twice dail}T for 300 days, n.nd feed 
according to milk production. Since Lhe production records of all 
other female groups were made on 3 milkings daily for 365 days, Lhe 
Red Dane first nor.Lnal records were adjusted to that basis by using th(' 
factor 1.42. All Red D~1ne records shown \\"pre calculn,tl'd in this 
manner in ol"dl'r to compiLre them with those of their crossbred progeny. 
However, since only 8 orossored fem~les from Red Dane dams com­
pleted production records, Lhe effect of the adjusted records is smil.lL 

A Lotal of 28 Red Dane fpmalps wen~ bl'ed for crossuI"Cd progeny, 
but 4 failed to cOllc('ive and Lhe 5 Itl\ih~rs mentioned above did not 
complete records 11-1, Bt'lt.sville bec~1.Use 4 of Lilpm woro shipped 1,0 
Indiana ~1nd 1 was slaughtered. These 5 heifers were not; represented 
by progeny. 

The 19 Red Di1Ul' fernales which produced Red Dane or crosshred 
progeny werl' considered us foundat.iou cows. Their first normnl 
production records, I),S 11djuste~1 to the basis of' 3 daily milkings fOl' 
365 days, and tll(' maLul"p-equivalent values of Lhe recordsar(' as follows: 

I ..­
iVIature-eq ui \'a­: Adjusted-production record lent valueHerd No. and dale of 

hirth I--.~--.---,~ ._._-
I Milk Fal ' Ago Milk j Fat 

-------------------.--- --­
/AIS. Yr. A[o. Lb.~. Lb3.Lb.~·. !' %

D-10, Dec. 22, 1!)33____ --l 3.83 2 13 3\)710, 5.,~\) 405 8 51,1 
D-22, .Tan. 23,1\)36 ______ : 12 40,[ 3. :l5 ·WO 3 I 1.1: 885 588 
D·-24, .Tttly 7, 1$136______ .' 11;880 '1. 03 -1711 2 5 15, 563 627 
D-27, Sept: 10, H)36____ _ 13,130 4. 15 545 2 J 18, J28 752 
D-28, Sept. 1.0,1936 ____ _ 12, 121 3. \)0 473 3 2 14 424, 563 n ...30, April 30, 1937 ____ _ 9,088 '1. 26 388 2 3l2: 269 524 
D-33, Feb. 27, 1\)38 _____ _ 13, !l88 3. 87 541: 3 <I l(i, 366 633
,])-36, ;fune L6, 1\)38_____ _ 7, 034 4. 58 34\) 2 5 10,001 'l58
D-40, Nov. 7, B)38_____ _ 14,56l 3. 50 5I8! 3 .[ 17,036 606 
D-44, June 12, Jll3ll_____ _ 12,8\H) 3.78 '187 I 2 I 17,801 672 
D-4&, Aug. 'l, HI39 ____ ~ __ 1I,05(i 4. 20 4(H :3 5 I 12, 825 538
D-4.7, Dec. 4, HI3H______ _ 8, (H2 4. 53 301 I ~ 2 I I 1I, 885 540 
D-54., .fan. 9, 1\)41. __ ~_~ 12,5·HI 3. 60 ·100' 2 I f 17, 318 635 
D=62.•Tuly 23, HHL ____ _ 1:1,013 4.07 571' 3 1,16,816 685 
D ...GOj Feb. 18, H)42~____ .. 13, 804 '1.10 565 I II 19,602 802 
D-68, Fob. 25, IIH2 _____ _ 12, 002 4.3'1 520 :3 3 I Jtl, 1(i2 614 
D-71, April 6, J9,12 ___ , _. 10, 355 3. 95 ·lO!! I 11. I 14, 70<1 581
D-'72, Aug. 4., UN2______ _ 6,822 4.51 388308 2 !) II 8, 596
D-81, Aug. 14, 1\)43 _____ _ 12,6LO 4. 25 535 3 7 14., 375 610 

. Average of 19 ____ ~ 11, 583 4.08 '.l68 2 8 14, 745 596 

,'. 1,1 

.-.---.-~~.---.!---
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1'!tODUCTION PERFQRMANCE OF THE RED DANE DAUG:HTERSOF THE ltED 
·DANE FOUNDATION GRQUP 

Of the 28 Red Dane females used on the project, 4: failed to conceive 
and 5 were bred only for c:tossbred progeny before leaving the herd. 
The remainiT.lg 19 Red Dane project foundation cows produced 16 
Red Dane heifers that made records at Beltsville. 'rhe production 
records of both the daughters and thl'ir dams, as adjusted to a basis of 
3 daily milkings fer 365 days, are as f?llows: 

------~------------~-----------
Daughters' productiou : Dnms' production 

.:Herd No. I I Hcnt No. I; 

D-~............._1;~ :~ :;;a[ ,;:: D-'"............. ,;:i::~ li~; ,;.::

D-33........__ ...... 13,988 3.87 541 3 4 D-22........ __ •.. _ 12,4041 3,98 490 3 1 

D-39·_·······.······ 1I,004 3.90 4321 2 3 D-27•.• __ .•. ___ •. _ 13,136 /. 4.11i 545 2 1 

D-IO•..•.•......•••• 1~,561 3'2~ 518 3 4 D-28.... __ .•.•... 12. 121 ~.OO 4i3 3 2 

D-I3.•• , .., .•..••••• 1,965 3. /I 301 2 1 D-22............ _ 12.404 .J.98 400 3 1 

D-I5.. __ ...•.•_••..•111,056 4.20 104 3.5 V-30 ... _._ ...... _ 9.088 4.26 388 2 3 

D-I8___ ............. 12,560 3.74 {70 2 0 D-IO......... __ ... 10,549, 3.83 405 2 8 

D-,1O.....____....... 10,960 4.07 446 2 5 D-3.1•.•... , ....... la, 988 1 3.87 541 3 4 

D-f>4................ IO,786 4.57 II 493 3 2 D-I5............. 11,056 4.20 4f>4 3 5 

D-68 ................ 12.002 4.34 520 3 3 D-24 __ ............ 11,880 4.03 4i9 2 5 

D-7I.. ............ _ IO,a55 .1.951 409 1 11 D-IO............. _ 14,561 3.56 518 3 4 

D-74. .....__ •.• _•••. 13,305 3.92 523 2 9 D-I4........_..... 12.8991 3.78 487 2 1 

D-70........____ .... 10.215 4.20 429 2 4 D-28.......... 12,121 i 3.90 I 473 3 2 

D-8L.............. )2.61O 4.25. 535 j 3 7 D-(lL ..... _'" .:14.013;. 4.07 571 3 1 

D-82........ __ •••. 110'751 4.74 i 510 ,. 24 D-33.. .... __ .... '13.!lS8. 3.87 541 3 4 
D-00..... __ ....... _.II.296 4.39 i 496 1 11 D-68............ f12.002 I 4.34 520 3 3 

11 596tt;[~~~.~rd~i\.u: 1 • 4.09\1 473 2 8 tr';,7~~~(~~~;n~ 112.2971 3.97 487 3 0 
Icnt..·--·--_____ l-l,700 rOo'-'" 599 ••- ...... , Icnt. ___ ._•. _.. 15,172 ,- ..... j 601 1_____.___ 

REPRODUCTIVE ,P,ERFORlIIANCE OF THE R ED DANE FOUNDAl'ION GROUP• 
i 1 

Disregardin~ the 4 foundation Red Danes that failed to conceive, 
the breeding performance of the other 24 shows that 19 completed 59 
pre~nancies to Red Dl;1ne su'es which rcsulted in 22 livc male calves, 2 
abortions, and 35 living female cnJves, of which 16 made production 
records. 

Fourtecll of the 24 completed 16 pregnancies to Holstein bulls and 
these l'eslLlLed in 8 live male calves, 2 abortions, and 6 living female 
calves, all of which completed production records on the project. 
Fiftccn t('I'minatcd 20 pl'egnanci('s to J('l:sey bulls with 1 pair of mixed 
twillS, 11 otlH'l' living male calves, 2 abortions, and 6 living females, 2 
of which died. Two others werc disposed of bdol'c calving, in order 
to avoid further delay in making a final summary of the results of the 
crossbreeding project. 

In all, the Red Dan(' foundation cows ldt a net of 24 females which 
w('1'(, of 1.IS(, to thl' experiment. A prcponderance of mall' calves re­
sulting f!'Om th(' matings for crossbred calves in the .Jersey X Red 
Dall(, group, ldt this combination with only two females, 

5UlUMARY OF .THE PRODUCTION AND 'REPRODUCl'ION PERFOl{MANCE .QF 

ALL FOUNDATION GROUPS 

This smnmary brings Logethel'the production records of the vn,rious 
foundation groups, and of the subgroups in each foundation group, 
according to the station of their origin and the station at which they 
made their records. The average actual production .records,by 

http:remainiT.lg
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groups and. subgroupsiand the matme-equivalent value of the 
.:recordsare as follows: .;

Ma.ture-equiva- . I 

i Cows lent valueI Actual-production average I 
Tou~d8tion groups and subgroups! te.sted 

I~. 
I (nuDt-

Mllk Test Fat Age Mllk Fat 

,COWS te.sted at home stat.ion:1 Lb6. % Lb6. Yr. Mo. Lb6. Lbs. 
Huntley Holsteins ____ 1O 12, 609 3.60 454 2 7 16,341 587 
Mandan Holsteins____ 12 14,412 3.59 514 2 4 19, 123 683 
Lewisburg Jerseys __ -- 9 8, 302 5. 47 448 2 7 10, 535 570 
Sandhill Guernseys - - _ 4 8,094 5. 24 424 2 6 10,451 549 

k"erage of o.lL _____ 35 ll, 604 4. 26 470 2 6 15, 129 611 
Cows born at nome station 

ancitested 1i.t Beltsville: 
Sandhill Jen:eys ______ 7 8, 199 5.13 419 2 10 10,228 524 

In-dam heif')rs from home 
station tested at Belts­
ville: 

Hunt.ley Holsteins ____ 2 15,389 ,3.47 534 2 3 20,750' 7]9 

Mandan Holsteins ____ 1 ]4,247 3.32 472 2 2 19, 376 642 

Lewisburg J erseyR ____ 2 7, 727 5.41 418 2 1 10,664 577 

Sandhill Guernseys - _ . 3 9,628 4.53 435 2 1 13, 256 600 


Average of alL·_____ 8 11,168 4. 33 460 2 2 15, 121 62(l 

Bred and tested at Bells­

ville: 

Huntley HolsteinR____ 3 13,485 3.73 502 2 19, 022 708 

Mandan Holsteins_ - -- 3 15, 886 3. 75 587 2 ° 22, 241 822 

Beltsville Red Danes_ 19 11,583 4.08 468 2 ° 8 14, 745 596 


Average of aIL _____ 25 12,330 4. 00 487 2 6 16, 158 637 
All eows in foundation 


gronps testerl at Belts­
ville: 


AVGI'age of alL _____ 40 11,373 4.26 469 2 6 114,913 6]5 '.
I :All records on actual 3X305-dllY basIs, except Red Dane records, whIch lu\\'e been adjusted from 2X300­

day basis to 3X365-day basis . 


.For ease of comparison, the aVe1'age production records of the 

various foundatioll groups are shown below. Each group includes 

the foundation cows obtained from the station and also their 'progeny 

of the same breed that were used as foundation cows. Their actual 

average production J'ccords and the mature-equivalent value of the 

records are as follows: 


Mature-eqniva-
Cuws Actual-production average lent vuluo
t!'stedFoundation groups (num­
her) Milk 'J'e~t .Flit A~l~ Milk Filt 

-~ 

Lbs. % Lb!. Yr. Mo. Lb!. Lb6, 

Huntley Holst(lins__ • _ - - __ 15 13, 155 3.61 477 2 5 17,465 629 

Mandan Holsteins_________ 16 14, 678 3. 60 525 2 3 19, 724 706 

Lewisbura. Jerseys. - _____ ~ 11 8, 197 5.46 443 .2 6 10, 558 572 

Sa.ndhill uernseys _______ 14 8,474 5. 03 424 2 7 10, 940 547 

Beltsville Red Danes______ 19 11, 583 4. 08 468 2 8 14, 745 596 


Average of alL_______ 75 11,481 4. 26 470 2 6 15,013 613 

I 
I 
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The difference in the average production of the cows tes.ted .at the 

four field stations and those tested at Beltsville is slight, .as shown in 
the following tabulation: 

t..1 

IActual·production average IMature-cqulvalentCows valuetested 
(number) 

M1Jk Test Fat Age I Milk 
---

Fat 

Lb8. % Lb•. Yr. Mo. Lb8. Lb8.Tested at 4 field statiollS ___ 35 11,604 4.26 470 2 6 15, 129 611Tested at Beltsville - - - - - --I 40 11,373 4.26 469 2 6 14, 913 615
! 

The 35 cows that were tested at the 4 field stations were brought to 
Beltsville for use as foundation cows. While they were making their 
records, other heifers were also on test at the same stations. In the 
tabulation below, the production of the cows that were brought to 
Beltsville is compared with that of the heifers that were on test in the 
same herds during the Game years. The Holsteins from the Huntley 
and Mandan stations are compared with Holsteins in the same station 
herds; and the Jerseys from Lewisbw'g and the GucI'nseys from 
Sandhill are compared with Jerseys and Guernseys in the same Ilf:':,ds. 
The I'ecord& of the groups are as follows: 

Mat.ure·equivalent
value

Actual·production average 
Group ICo..t~sted 

(number) 
Milk I Test Fat I Age Milk Fat 

I I 

Huntley and Mandan Hol- Lb•. % Lb•. Yr .. Mo. Lba. Lb•.steins sent to Beltsville__ 22 13,593 3.59 487 2 5 17,859 639Contemporary Holsteins 
at Huntley and Mandan_ 71 12,789 3.59 457 2 4 17,054 :609Lewisburg Jerseys and 
Sandhill Guernseys sent 
to Beltsville____________ 13 8,238 5. 40 441 2 7 10,509 564Contemporary Jerseys and 

Guernseys at Lewisburg

and SandhilL __________ 91 8, 526 5.24 445 2 7 10, fl~:O 569 

Statistical analysis showed that there was no significant difference 
between the animals that were sent to BeltsYille and their contf;\mpO­
mry groups in ej ther milk yield, fat test, 01' fat yield-the t values 
being 0.786, 1.183, and 1.248, respectively, . 

A total of 89 females wore designated as foundation cows on the 
crossbreeding project. Fourteen of these eithm' failed to breed or 
died before completing a production record. The remaining 75 all 
conceived at least once for project calves, and all completed production 
records. 

Fifty-seven fOllndation cows were pregnant one or mOl'e times to 
bulls oftheil' own respective breed, and as a group they terminated 
167 such pregnancies, The reproductiVe performance of the 57 cows, 
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,;:jtlle;f«mliitieprogeny lost from the project, and the net result as measured 
number of female progeny that lived to complete production 

··il'e:ci>.rdls is' as .follows: 

Hunt- Man- Sand- Belts-Lewis­ley dan hill villeburg 	 TotalHol- Hol- Guern- RedJerseyssteins steins seys Danes 

'cFoundationcows___number__ 10 12 9 7 19 57 
,Pregnancies to bulls of same 
,'preed_____ ---- __ number_ 24 41 .23 20 59 167 

Reproduction performance:
Abortions ______number__ 1 1 2 5 
Dead male calves_do ____ 1 14 1 16 
Live male calves__do___ 8 220 11 11 22 272 
Dead femalecalves_do ___ 2 22 ------ - ... -- ... -- 24 
Live female calves_do_:. __ 12 118 10 8 35 183 

.Female progeny lost from the 
project: 

. 	 Dif,ldas· calves __number_ 3 3 2 5 13 
Freemartins______ do___ 1 --- --- ------- 1 ___ do___Nonbreeders_ 3 3 
Killed by lightning

number_ ------ ------- 2 2 
Killed after aborting

number_ ------ ... ----- 3 3 
Killed by mastitis_do ___ 1------ ------- 1 
Sent to Indiana___do ___ 5 5 

Totallosses ____ do_ 3 4 2 19 28 
;Females that completed pro-. 

ductionrecords __number_ 9 14 10 6 16 55 

-----.­

1 Includes 1 twin. 

, Includes 2 twins. 


One of the Jersey females had a male calf and was later condemned 
for TB. The remaining 54, plus the 6 Holsteins bred from the 
foundation females at Beltsyille (3 each in the Huntley and Mandan 
groups), make up a total of 60 daughters from foundation C0WS that 
wore of the same breed as their respective dams. The average produc­
tion records of the 60 daughters and their dams are shown by station 
grQUps, as follows: 

Cows Actual-production average of Actual·production average of 
tested daughters dams 

Station and breed (num· ---------...--.-.--"--'7"'-~,---,--

_~_----'____I~ .Milk ~~J- Agl' _ Milk ~~I~~ 
V)s. % /))a. l'r. •\lo. Lua. % LU8. Yr. Ala. 

HuntleyHolsteins_•. __ •• " 12 13,823 3_ 56 490 2 1 1:1,025 3.62 472 2 5 
·.Mandan Holstelns •.••__ •• 17 14, L44 3. 41 482 2 2 I 14, 0:14 3~ 57 519 2 3 

'. ,".Lewisburg·Jerseys_........ 9 8,020 &.29 425.2 7 8,335 5.53 452 2 9 
-Sandhill. Guernseys._ ..... o 8, 957 .4.28 430 2 5 8,921 Ii. 00 445 3 4 
·Beltsv.lllc Red Danes...._ 10 11,5116 4.09 473 2 8 12,297 3.97 487 3 0 
.. Average or all: 

~~ctUlil.__..__ ........_ 60 11,9113 4. Q4 407 2 5 12, In 4. 12 483 2 8 
M,'aturc-equlvalent ••. " flO 15,935 620 ........ 15,042 Gl8 

Thirty-two daughters produced mOre milk than their dams, 23 had 
. ,a .:higher butterfat test, and 28 produced more butterfat than their 
; darns. . 
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To complete the story on the reprod~ctive performance of th~ 
!Qundationcows, the results achieved when these cows w~re used on 
the crossbreeding, project and mated to produce project animals are 
presented in tabular form below. Seventy-seven foundation females 
completed 179 pregnancies for project offspring. The results of these­
pregnanci~s, listed by station groups, were as follows: 

" 
Hunt- l\lan- Se.nd- Belts-Lewis­ley dan hill villeburg TotalHol- Hol- Guern- RedJerseyssteins steins seys Danes 

Foundation cowS___number__ 13 14 12 14 24 77
Pregnancies terminated 


number__ 
 32 33 35 43 36 179
Reproduction performance:

Abortions _____number__ 1 1-- ..... ---- ... ------ 4 6Dead male calves_do ____ 12 152 ------- 1
Live male calves__do____ I 14 221 20 22 120 397 
Dead female cabes 

number__ 12 13------- 1 
Live female calves 

do____ 1 16 412 14 U) I 13 274 

Female progeny lost from the 

project: 


Died as calves_number __ 
 1 1 ----,...- ... 2 2 6Freemartins_,-- ___do____ I 2 1------- ------- 4. 

Totallosses ____ do____ 2 3 2-- ----- 3 TO 

Females left· for project lise 
number__ 14 9 1714 10 64

Straight Holsteins used as 

foundation cows__number__ 
 3 3 ------- ------- ------ ... 6

Disposed of in order to COIl1­
plete report on this genera­
tion ____________number__ 1 -----_ .., ------- ------- 2 3

Crossbred heifers that made 
production records 

IllllllbeL_ 9 6 14 17 8 55 
I 

I DlcJudes 1 twin. 2 Includes 4 twins, 3 DlCludes 6 twins. I Includes 2 twins. 

The preponderance of male calves (102 males to 77 females) is ex­
cessive; but in the results of pregnancies to bulls of the so,me bre~d as 

'" the cows, the ratio was 78 males to 87 females. When the 2 sets of 
results are combined, the ratio of 180 males to 164 females is about 
normal. 

PHOTOGRAPHS OF FOUNDATION Cows 

In the following pages are pictures of some of the foundation cows 
of the different breeds. Each picture is marked with the cow~sherd 
number, so that reference may be made to her record as given in the 
text. (See figs. 1 to4, inclusive.) 
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HOLSTEIN FOUNDAlION COWS 

~. 

H-340. 6 YEARS, 1 MONTH. 

H-349. 4 YEARS, 9 MONTHS. 

H-423. 3 YEARS, 7 MONTHS. 

M-S7. 6 YEARS, 4 MONTHS. 

M-68. 5 YEARS, 5 MONTHS. M-549. 2 YEARS, 3 MONTHS. 

FIGUnE I.-H(}lstein f()HllduliclII {'(I\\,S ill the Huntley ILlld M/lIIdan gl'tlups. 
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'. JERSEY FOUNDATION COWS 

L-77. 7 YEARS, 1 MONTH. L-106. 5 YEARS, 2 MONTHS. 

L-109. 5 YEARS, 1 MONTH . L-111. 4 YEARS, 10 MONTHS. 

• 
L-113. 6 YEARS, 2 MONTHS. L-116. 5 YEARS, 2 MONTHS. 

L-119. 5 YEARS, 1 MONTH. L-120. 4 YEARS, 8 MONTHS. 

• L-200. 2 YEARS, 1 MONTH. L-207. 2 YEARS, 2 MONTHS . 



l 
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GUERNSEY .FOUNDATION COWS 

5-44. 7 YEARS, 2 MONTHS. 

5-78. 3 YEARS, 6 MONTHS. 5-81. 4 YEARS, 8 MONTHS. 

• 
5-89. 2 YEARS, 5 MONTHS. 5-99. 4 YEARS, 11 MONTHS. 

5-104. 3 YEARS, 1 0 MONTHS. 5-108. 3 YEARS, 7 MONTHS. 

5-1.22. 2 YEARS, 2 MONTHS. 5-125. 2 YEARS, 2 MONTHS. 

FlOURB 3.-Guernsey foundatiou cows in the Sandhill group. 



33 CROSSBREEDUNG DAIRY CATTLE 

RED DANE FOUNDATION COWS 


0-22. 2 YEARS, 10 MONTHS. 0-33. 2 YEARS, 3 MONTHS. 

, I 

D-40. 4 YEARS, 8 MONTHS. 0-54. 2 YEARS, 2 MONTHS. 

• 

0-62. 2 YEARS, 1 MONTH. 0-71. 3 YEARS, 1 MONTH. 

0-72. 2 YEARS, 10 MONTHS. 

[?wt'JU. ,1. I{cd Il!LlIl' fO\lltdtLliOll I'OW" fr'olll lilt' Bclt"dllc herd • 

.' 
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TWO-BREED CROSSES 

All production records of crossbred females and their foundation 
dams, except the few Red Dane dams, "'ere made on 3 mill\:ings daily 
for 365-day lactations. The records of the Red Dane foundation dams 
have been adjusted to that basis by the use of the factor 1.42. 

Butterfat test determinations on the crossbred cows were made hv 
taking milk samples from the 3 individual milkings on 1 day in each 
lO-day period and testing them for bnttel"fat content. This test 'vas 
applied to the I D-day pet·iod during which the samples were taken. 

Since it was ("'ident that facilities available would not permit of the 
retention of all animals for lifetime production determinations in the 
Beltsville herd, the dam-and-daughter comparisons were made on n 
basis of first normal production records, and the average mature­
equivalent values were cnlculnted for each subgroup. Because some 
of the dams were tested at thoir home stations before coming to 
Beltsville, and otlwl"s made their first records at Beltsvillc, the groups 
arc divided on this basis. 

CROSSBRED PROGENY OF l'OUNDA'I'JON HOrSI'EIN COWS IN THE HUNTLEY 

GIWUP 

Se,ren of th(' original 1DHuntley eows, the 2 in-dam daughters, and 
the 3 Beltsville-bred Holsteins in the Huntley group Were mated for 
crossbred calves. Thes(' 12 cows completed 25 pregnaneies, of w!tiel! 
13 were 'to Red Dane bulls and 12 to Jersey bulls. 'rhe 13 pregllanci('s 
to Rud Dl1ne bulls ]"esliited in 9 male cnJn's (1 dead twin) and 5 feml1l(' 
calves (1 dead l,,"in), a llnt of 4 females. 'l'he] 2 pregnancies to '. 
Jersey bulls t'rsuited in 4 male 0111y('s (1 doad and 1 t"'in) and 9 
females (l dead 1111d 1 t,win), a not of 7 females. Th(' dilrerel10e in s(,x 
ratio is notable, oYen though the llumbm·s ELL·(· small. Our of the cross­
bred heifeL·s sired by a Red Dl1no hull was disposed of in order to 
avoid further delay in making n final analysis of this gen(H·n,tion. 

The first, group shown I1rc the crossbred dl1ughteL·s by Jersey sirt's 
and from Huntley Holstein dams. The actual prodlletion records of 
the Jersey X Holsteil~ dl1l1gh tnrs tested at Boltsvilh·, and the com­
parable records of their dams t('sled I1t Hun tley and I1t BeltsYille, are 
as follows: 
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Jersey X Holstein daughters Hun tl".'~' Holstein dams tested 
tested .lIt Beltsville lit Huntley 

Herd No. Herd No. 

I I . I 

Milk Test I Fat Age !Milk: Test Fat Age 

--------:-L-_-b8-. --;'-1' Lb,~. Yr. MO.j-------'-L-b-3-.'·-%--L-b-8.--Y;-r-.-M-o. 
X-I 1______ ._._ ••• _. 0.784 4.8.5 475 2 0 IHI3O" .• __ ....... 10.72" 3.tH 301 2 2 

X-17'_._.___ • __ . ___ 13.8:17 3.8.'i .;'1:1 2. :1 H-,HO.. __ .. _._ ..•_ 12.:1-1·1 3.m 374 2 4 

X--I1 1______ • ___ .. __ 12. ·ISI 4. r'l 576 2 5 Ih145... _ . 12.013 3.50 442 2 3 

X--I2' ___ .____ 10.400 4.00 514 2 4 H-:1:IO_ 10,726 3.e>l 301 2 2 


Average of 4: A\'enl~e of 4: 

Actual.. ___ .... 11.f>l1 4.56 525 2 3 AeluoL_ ...... ll,600 3.41; 400 2 3 

Mature-equim· Malurc-equh'-
 MO •________lent.__________ 15.661 706 ulent._ .•.... 15, 6.521 •_____ 

UUlItloy Holstein dums tested 
at n.'ltsville ~. 

X~32'__ ..____• __._. MOi 1 11 H-I20 ...... _, _. ~~~·1-~.46~-:;:;-2--4- .,

13.728 3.94X-{l5' _________ •__ •. 1O,50S 5.2-1 550 ' 2 I ,. H-I2.L _____... IS.S'>:l 3.47 3617;;'11 2 • 2 


X-2i6 •_____........ 14,825 4.21; t):ll 2 0.110-208____., O.'>:lS 3.88 2 1 

A vemgo of:1: 

1
A venl~~ of a: 


ActuaL. ....... la,02O 4.48 574 2 a ArtnnL." 113,4:191 3.60 479 2 2 

Mlllure-eql1l\,II' , ~(ntnre-enl1i\"·-

lent,. ___ •• ___ • 771 ...... __ IIlcnt. ..... __ 18,221 ._.____ 650 •________17,.500 I 

1---,\.!.ll-J-Cr-s-e~..!.-X-ll-'O-IS:..lc-i-n--1 " All IIlIntlcy IIol~tein dums 


dllughters I 

Avcm~e of 7: 	 A\'Cnlg" of 7: 

Aetual",. __ _ 	 Ac!uoL ___ " , 12,388 3.52 434 2 3
12,2321 4.52 5-10\ 2 3 

Mllture-eqni\'u-	 1IInturc-(;qui,·· : 587 •__• __ ••_lent __ ........ . 16, 4.52 ·..... 73{ ........ alent_... '10,75.1._ ••••_ 


r 
• .:\os. X-I, X-{lS, x-n, lind X-12 w~rl' hy Jers~y sire NQ. 1114. 

I .:\0. X-17 WIIS hy JcrSl'r sIre ~o. i102. 

'1\0. X~12 was hy JcrSl'Y sire 1\;0. 1565. 

• .:\0. X-27G was by J~rsey sire No. 1I~6. 

Two of the three Red DILIl(, X Holslein daughters from Huntle.v 
Holstein cows wo/'{' from dams tosted at Huntley, and the other was 
from fl, dam that Il1lld(' her 1'('('01'(1 n,t Belts\·ille. Thl' /letual pI'oduction 
I'l'col'ds of till' three dam-and-dn.u/!htel' pairs 1l;1'(' flS follows: 

iUNllll1ue X Holstein dnu(!htl'rs Huntl~y Holstdn dallls tested 
! lested nt 13(>lts\'ill~ ilL Huntley 

Herd No. IIml No.i 

I "Ink: 'l'cst I Fat: Age 	 ;\Illk : 'rest I l'llt Age.,I 	 --1----­------- '--I--'-~-' ------
I Lbs.' % L1J8'ji }'r. MQ. i Lb3. % I Lba. rr. Mo.

x-n'. . I 1G 010 3.60 fill 2 2 H-315. ." 12,013' 3.501 4,42 2 3 

X-23'.___ I H tlan 3. ii .•552 2 0 1I·311!. ..-' i 1~.~9 


A	vemgc 01 2:, I 2 A VCnlge of 2: 

ANnal. 15.703 3_69 582, I I ActuoL.." -J 12.736 

:o.llIlure-equ!va- 1 ! ,:o.lnlurc·equl\·, : : 


lent.. ..i 21.771 802........ nlcnL.----,1 10.731; 
 ~~:i :1..:.-:· 
IIllntley Holstein d'lm tested 

ut lleltsvl11c

'. 
3. 4711
X-56 ..... , .i 10,100, 4.08 6571 2 0 1T--123 . 18. 85,a' 


l\Iatllre.equlYllicni. 22,&IO'""", 0201.""", ;\fnturc-equivolenl , 25,610 ... ". •

I 

I"'~\il lied ~t)III;~~x·iiQ];I-<l!-n-l I All Huntley Holstein dams 

~ doughters I 


Avcmgeof3: '--'--,"-''''''.,'''''' ·"~I---"l AWrngroI3:! i

Actuul __ . 15.89.~, • 3.821' G07 2 1 i Aclu~L, _ ,I H.7tiS! 3.53, 52O! 2 4 

M"lllrc·cqn[m· . '" I ;\flllun'·t'lIulv·! I ! 


lent ....... -- n,027 •• --1 8-11 -•• _-.-_.; IIlcllt -- ...• ; 10.70,_1,;.,__-_.-'.,__6_93_1:..·_·-_-_--_·_-­

• Nos. X-22, X-23, BntlX-U6 were hy Hed DUlle sire D·50I, 
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-The 10 crossbred 'daughters of the JIuntley foundation cows ace 
. ;grouped 'below according ..to~lte station at which the daughters and 

···:"do,Ins made their production records. The average production of the 
. !1.0d~.,and-daugh.ter pairs was as follows: 

.-
Jersey X HolsteIn and Red Dane 

X }flilsteln duughters tested at Huntley HolsteIn foundatlon dams 
Beltsville tested at Huntloy 

, 

Milk Age 
 MUk 'i'cst l'ut Age~I~ 

Averag(l.!IC 6: 	 Lbs. % LIl8. 	 Lb•.:Actutll....... _............ " .•. 13,025 4.27 ~.M~·l Lh•. % Yr•.Mo.
r..'4 11.075 3.-10 417 2 ..l.fnture-equlvalcnL ......... Li, a!li ~,. .. ~ "" ~ ~ - i38 	 ". ~
! 16,011 - - . - 558 -.. ~ -.. --' ... 
!.~ . ~." 
I 

1 UUlltlrr I10lstclll group dallls 
tcst"'l at Belt.wlll,'

I 	 i
Average oC 4: I ,------. 


:ActuaL........ ,."., ........ 13,700 4.38 595 I 2 2: H.702 3.';7 
 523 2 2lIfllture-equlvulcnt. ••••••••.. 18,767 .'. 800, .. W,1l7t! . ­ ......... 710 
 ~ > .. ~ .. ~. ~ •

! .-......-.--.~,.-.~, 
~ 

. All .ferner X Holstoln IIIU\ U('(I nunc X Holstein duught<lrs frolll 
/ HUIl(it'r group dums 

A,verage I)f 10: :---1r---'---"-----;-1--'1--'1--
ActuaL ................ '.' .. , 13.(\31 I 4.31 £IH I 2 2 I I~. I!J2: 3.52 460 2 3 

l\Iaturc-equlvlllcnt.... "f 18,125 ........ IQ6 ........ 'Ill. G:i7 I..... 610 .. , ..... .
1 
Five daughters produced more milk than their dams, 10 had a 


'higher 15uttel'fai test, and 9 produced more buttcl'fa.t. than their dams. 

The H\mtley Holstcin foundation gr'oup had ] 2 Holstein daughters 


and 10 crossbred daughters, which produced as follows: 

I I,I Cows ActuuHlrmlucUOllllVCOIgC "rlltliro-equimient '.VII it",.UrO\lJ! 	 i t~slcd : 
1(lIIllIIbctj' 
I Milk ~L'C5t l>at ,\gc Milk 

---	
F"t; 

i 
Lb8. 01

,0 Lb8. Yr. Mo. Lb8. LI)~.JIolsteill daughters __ • ____1 12 	 0751.3,823 3. 5(j 4UO 2 1 W,054Crossbrcd dallgh tcrs ____ . 10 13,331 4.31 56,! 2 2 18, 125 7(j(j, 
-,----~---,-""" ~ 

:CROSSB.RED PnOGENY O~· TUE FOUNDNl'ION HOLS1'ElN Cows IN 'rHE 

:MANDAN GnOUl' 

Ten of the original 12 l\l[andau cows, the'1 in-dam heifer, and th? :3 

Bllltsville-brcd Holsteins ill the :Mal1dt111 groufJ W-C['C mMed for C1'OSS­


bred calves, These 14 cows tlll'minated 24 pt'cgllau(lics, of w11ieh 15 

,v,t}re to Red Dane bulls and 9 to Jersey bulls. The 15 pre!ruancies to 

Red Dn.no bulls resulted in 11 male calves (1 dead) nnd 4 females, all 

of which haYe completed production records. The 9 pl'egnancws to 

Jersey bulls resulted in 6 male calves (2 twius) and 5 f('mn.les (2 twins). 

,One of the 5 died, I1nd us 2 were fl'eOlllttl'iins, only 2 were left to com­
,plete production records, ' 


The sox ratio of the Red Danb X HoIstl~ill crosses I1t Mandan was 

llmales to 4 fomales, whorens tho sex miio of the Red Dane X Hol­



......'•. 
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stein crosses at Huntley was 9 m.ales to 5 females. Oombining the 
Mandan and Huntley groups shows that 28 pregnancies of Holstein 
females to Red Dane bulls resulted in 20 male calves and 9 fema1e 
cl11vQs, including 1 pair of dead mixed twins. . . 

The total of 21 p,'cgnancies of Holstein cows to Jersey bulls (9 at 
Mandan l:md 13 at Huntley) resulted in 10 male calves and 14 female 
calves, including 3 pairs of twins and 1 dead calf. 

The actual production records of the Jersey X Holstein daughters 
from .Mandan cows and their Holstein dams are as follows: 

Jr,rsey X rrolstl~ht dllughters Mandnn Holstein darns 
tested at Belts\'lIIe tested nt Mandan 

i Herd No.Herd No. I----~--~----~----;' 

____________!__M_l_ik Test Fnt \ Age j ~mk Test ~~ 
I LIJ&. % Lb$. Yr. "\[0., \ Lb.. % Lb.. Yr. Mo. 

X-3 ,•••..•... " .....13.065 4.71 6151 I U' :\£-71 ............ ,14.320 3.60 5162 2 
X-lil ............. P2,180 5.13 625, I 8 )[-57.. ......... ,16.026 3.37 571 2 3 

.A veroge o( 2: \ AVl!rn~(l of 2! 1 
Aetuul ... __ .. ,12.627 ·1.92 620 1 10 ActuaL ..... ':,.,15.6281 3.49 M4 2 3 
)ruture.eqUl\'U' Mlltllre-equl\-· 

lent __ ; ...... 18,296! .. ' 890 I" nlent. .... __ .!2I, 160 1" -0' 737 
...- ...- ....-~.. - ....--!- ­

, XI)" X ..') and X-It wen. by th~ Jersey bull Xo. lllol. 

The iLCLufLI pl"Oduction l'N.:ords of th(' Red Dane X Holstein daugh­
ters from Mandan cows and th('il' HolsLpil1 dams al'(' as follows: 

Red Dnne X Holstein dllugh· ; MlulIlnn Holstein durns 
ters tested nt Beltsvllle . I testcd aL MlIndun 

TI~rd No. I Herd NIl. 

_____----1 M.llk I'l'est I~I' A~e _' _______l_"_U_lk_. _T_e_st__,.F_fl_t___A_g_6_ 

Lb.. % Lb.~. Yr. Mn. t LI,.. % Lb.. Yr. Mo. 
X-Iol ...• __ .. , 13.tH3 4.0.; 5521 2 2 )h'iIl ... ,16,51;2 3.38 508 2 90'460 1 '2

X-IG ............. _. 11.103 4.05 ·149 1 11 ;\HiS. . __ . 10,876 3.75 


A \'~rngc of 2: f AV(inlgt\ of 2: 
Actunl . ,,-- .. 12,373 4.05 501 2 Actuul .... 13.719 3.67 484 2 .6 
;o.hltur~-e(]ui\'B' Mntnrc-equi\" , 

lcut ..... -- .--\117 
605 ulcnt..... i~8'~:[Undan UOIS:i:) dums' 160 ....-..... 

testcd ut Beltsville 

X-5s... '1;!,0.)6 4.27 596 2 4 i l\!-I.19 !14.247 3.32 472 2 ,2 
X.£.1. '17,:103 3.83 665 2 4 I "111-2 ... .)22,371 3.43 768 2 0 

A v~nlg~ oC 2: , I A \'erng~ oC 2: I 
ACUln! ... '15.075 4.05 0.,)1 2 4 ACllllll.... ,.18,30.9 3.38 620 .2 1 
)lntUrl'.elluinl- ; Maturc~qlli"·'

ient "/0 857 S:IU ulent :~5. 347 858 

i' , ~II Hcd llune X HolsteIn III ! All Maudlin LIoistelll 
duughters 1 dalllsI

A vernge oC 4: r I Avenlgl' o( 4: :. II I I I Aclun!. ........ ;14.02.\ I 4.0.1 566 2 21 Actlllll ... ,11>,1)14 I 3••. 47,. 552 2 3 

Mnturc-eqllivn· l\tnlurN'qui\"·, I 

lent, ....... ;10,604 .._••__ 767 ___..... nlent-Oo .... :21,(197 , 749 .-.--.-- ­

._,-..-_-' _._, .... 0<-- ••,. -." 

1 AIlIIf thr crosshred d'lllghters were by Hed Dllne hull IH)OI. 

TIH' llnusun,lIy high produ(:t,ion of MJ3-2 in this group of dams has 
an undue influence in this Sllln.ll gl'OUp. 

. 

':.~,.,~..:.. ~" ,~"''''-

http:Sllln.ll
http:l\!-I.19
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The actual avera~e production record.s of all crossbred progeny of 
,the Mandan Holstem group of foundatIOn dams lUlNe b~en brought 
.tj)gether, by groups, as follows: •• 

Jersey X Holstein nnd Red Dune X Mandan Holstein foundation dum~Holstein d~ughters tested lit Delts· tested 3t Mandan\'1IIe 

Milk I Tcst I Fat Age -':Ulk I~I~~L ,\gC_ 

IAverage of 4: Lb4. !~I-=- Yr. Alo. ,['b3. I % Lb.f.; Yr. Afo. 
- ActuaL________ i12.500: 4.491 5G8, 1 11 14, 073; 3. 53 5141 2 4 

:rvIature-equi\'a- !', \
Jent__________ :17, 728 ______, 797. ______ 19,508 ______ 088j ______ 

ii 1 

Hed Dall~ X Holstein doughters I !lllInunn Uolstl'ill group UlllUS 
tested at Deltsville tested lit Belts"l1I!' 

Average of 2: 1--- i --- '~~~-'-I----------
Al'tual.. ________ 'lG, 675 4.0G {j3l ' 2 4 18,309, 3. 38 620, 2 
Mature-equiva- ! I l 1 ! 

JenL--------.li~O,,~;~l~::~-l~OL~t,'i:~~d--:~:--=,25,~:~~;I~-;.~,~~;:;;;[;~·~~:-=~ 
llaneX Holstein daughters I tlIIIIlS 

Average of 0::'--- i I I ,..._-' ~- . ~. --1----
ActllaL _________ ,,13, 558, 4.3'1 58'11' 2 1 IHi, 880,' 3.48 5'1912 3 
Mature-equi\'a-ii, I 

lent. _________ ?8, 7081------ 8101------,2], 5211______ 745 _____ _
1, ' 

One daughter prod ueed more milk than her dfLlll, 6 daugh tel'S had ie 
a highel' bu Lterfat test, Il-nd 4 pl'od ueed more butterfat than their 
dams. 

The .Mandau Holsl('in foundn,lion gl'oup had 17 Holstein d!1ughtel's 
and 6 ('['ossbred daughtN'S \dlieh produced as follows: 

Oroup 

.\Illk Fnt 

! Lb.. i % I' Lb.. Yr. Mo. i Lb.. , I.IM. 
Holstein daughters .• ___ 1 17 1'1 '1, H413. 41 482 j 2 2 ]I), 2771' tiG8 
Oro.ssbred daughters_ -----1 {j 113, G58 '1. 3·1 G8'!, 2 J '18,708 810 

--""';'---'-­
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MANDAN :AND HUNTLEY CROSSBREDS COMBINED 

The Cl'ossbl'ed progeny of the Huntley and Mandan groups are 

combined to show tlle results of the Jersey X B;Qlstein and Red 

Dane X Holstein crosses. A total of 49 pregnancies resulted in 16 

females with completed production records. The actual production 

records of all Jersey X Holstein Cl'osses, compared to the records of 

their dams, were as follows: 


Jersey X Holstein daughters Holstein dams 
lferdNo. Herd No. 

_______I_M_I_lkI 'rest Fat Age Milk 1Test I Fat Age 

Lbs. Yr. Mo. Lbs. % Lb.,. Yr. Mo. LbS·1 %X-I '.2...........__. 0,784 4.85 415 2 0 H-330............. 10.7261 3. ttl 301 2 2 

X-3 ' ............... 13.005 4.71 615 1 11 M-71 .....__ ..... 14.320 3.60 516 2 2 

X-173.............. 13.8371 3. S5 533 2 3' H-3-1O ....... " ... 12.3:14 3.03 374 2 -1 

X-32 ' .... __........ 13,728 3. If! 540 ) l1' H-120............. 1I.1I25 I 3.46 413 2 .4 

X-35 ' ............... 10.508 .5.24 550 2 2' H-123............. IS. 85:1 , 3.47' 654 2 2 

X-U 1..............I12.453! 4.63 576 ; 5;~IH-:H5 ............ jI2.tH:J; :!.5O -142 2 3 

X-12 , .............. 1110. <I!lO: 4.90 514 _ ·1 I I·3ao ........... 10,726 I :,.tl4 { 301 2 2 

X-17 , .............. 12.180 5.13 62" 1 II 1 M-57 .......... !16.1I26 a.37: 1i7l 2 3 

X -276 ' ............. 1-1.825 4.2.1 631 2 11, HB-20S ... "....... , 0.538 :l.I'S: 3il 2 1 


Average oro...... 12.320 4.61 502 2 2 I Average 0(lJ .. iI3.108 :l.fil, 4.'i$ 2 3 

Differencc.. ____ -788 +1.10 +IO-l rr~:I~;;g?e~ilh;~ ii' ... . ......., ....
Mnturo·equiv· ,

alent uverage__ i16, 862 770 ulent a\"er'
. i 

I age.......... 17.734 620 ........ .
! 

--.~~--------------~.-
1 Xos. X-I, x-a, X-35, X--Il, X-12. nnd X--I7 were by sim No. lLH. 

2 Xos. X-I 1111(1 X-3S had mastitis while on tcst. 

3 Ko. X-Ii was by sire Xo. 1I02. 

f No. X-32 was by sire No. 1.565. 
• Nu. ](-276 was by sire No. 1186. 

TIu'ee daughters produced more milk than their dams, 9 hor,la 
higher butterfat test, and 8 produced more butterfat than their 
clams. 

The actual production records of all Red Dane X Holstein crosses, 
compared to the records of their dams, were as follows: 

Holst~il1 clams 

Herd NO.1 

'All erosshred c1aughters w~re by sire No. '0-501. 

2 No. X-46 hnd mastitis during her test. 


Four daught,(~\'s produced more milk, 7 had fl, higher bU"tteriat test, 
and 5 producodtnore buttedat than titoir dnms. 

http:CROSSB~EED.uW


·.CROSSBRED P;RO(;EN}, OF !l'HE FOUND"-TlON JERSE}'CO"WS IN THE 

LEW.ISBURGGn.OUP 

'Tl;le '9.orlginal Lewisburg Jersey (lOWS 'and the 3 .in-dam heifel's 
.·completed a total of 35 pregnancies when they were mated for cross­

~'bxed calves. Seventeen pregnancies to Holstein bulls resulted in 8 

lp.ale c8Jves and 9 female calves; .all of the latttlr IUlve cornpletHd 

production l'ecords. The 18 pregnancies to Red Dane sires produced 

12 male calves and 6 female calves; J of the lattPl' was dead at birth, 


~ but the other 5 have completed production records. Again the 

matings to :Red Dane bulls resulted in many more male calves than 

::female calves. 

'TIle actual production records of the HolstPln X Jersey daughters 
from LewisblU'g Jersey cows, fiS compared to the records of their 
dams, are as follows: 

Holstein X Jrrs\'y daughtrrs .Lewisburg Jersey dams
tt'st('(lllt Ilrl!s\'ilIr tested at I,ewisburg.Herd No. U!'r<i No.i ·-1---- - I .-­

_______J._fo_It_Ik _'_re_S(_I.-!:·I~I_~::_ ...__"_____;folilk 'r(·s! Fat I~~ 
Lb.,X-5__ •_____•• ____... % I L!Js. ! Yr. Mo. l Lbs. I % Lba. IYr. J"\10.1:1.032 4.6Zr 602i 2 .\ rr7i.. ....._..... n.2·1O; 4.92 455)" 2 .1X-ll..__....._......

X-2D..__ • __ ..___ ._•• 12.5&1 4.H21 U06 2 ,I l.rll~........_____ n. aa4 5.15 'lSI 2 8 

12,383X-30....________ •_•• ll,S67 ~:Jll! ¥j~1 ~ IJ tIn:· ::::::::::: ~:fh~~ ~:~~ 1i~1 ~ gX -38._ ..__ •_'" __ . _. 

X-lO._.___ •________ • 11. !/2U 5.0fll 607! 2 I L-lll. ......._____ 7,776 5.00 459 2 8 

13.1;00X-i6.•________•• ___ • ~.' ~411 £>l()'O"i ry2- ~ L-IOL ...... ----- 0. InU 6,21 385 2 512.307X-84••••__________ .• , u u " , L-120.. ........... n, lao 5.03 460 2 8

13,554 4.57 619i I 11 L-llU... ~'"'' __ . 0,33'1 5.15 481 2 8A verage of 8: I A vernge of 8:AetuaL.•••___ __ 12.680 4.94 62·1i 2 Acttl!l1. ..... __ 8.:110 5.40 4512 0

1'vlature • equJv­ i l\<[n(l1re.cquiv.Illent.....__ ... 17, IG7 ...... ~, R-IG'. nlenL. HI.7al , . 583 ....... ..
I I 

~'----~--~-----
Holstein X Jl'r$('l' (jallghter I,uwisbllrg Jersey dum

tested lit. B"lts\·ilIt. (('sted lit Beltsville-------,-------- [_._.-.-.. 
X-51...........____ • 13,8001 .1. 'l"! IH31 2 5 


1l\,(atutc-cqllivnlcnt.. 17, !l-!O ~ ... "I 797!... ... L-200. • . .. . I 7, 2Hzl 6. 321 3831 2]\future' cquivll' i 
lent...... _... _,,/_11_.o_ag~"_"_'_",,-__52_9,-:_"_-_,,_--_. 

All n(ll~trill X Jersey 
duught"rs I All Jersey dams 

Averuge of 9:A~~:I~:.~:" 12.~J-=:I"~~~-~--;J Actual. . . . .. • 8.'Wr. 5.47 443 2Dlffero.ncc.. +1,00° ' -,50 +1~1 . " 1)itTQrcn~e '" Mature· cqulv­ lI-fut.urC-Cfluiv­!trent... ...... 17.252. 8-111 . 
I nlent.. ...... 110.00\. 1i77 ..... _...--"''--.._.''-

1 
1 None (If th,' Holstein X JcrsQY danghters hnd ns high II butterfllt test as t1)('ir Lewlslmrg Jersey dams. 

'but all fI exceeded tho!r dalIIs in milk lInd buttcrfllt production. All 0 danghters wem hy tbe Holstein sir~No. \lO6. 

The actual production records of the Red Dane X Jersey daughters 
;from LewisbtU·g Jersey cows, Its comparod with the l'ecords of their 
dams, areas follows: 
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-----..--~---~.'---.------:-------
Red Dane X Jersey daughters LewlsbttrgJ~rsey dUII}S

tested at Beltsville tested at ;Lewisburg
Herd No. Herd No. 

~___I._l>_H_lk_ Test I~I~._."_\g_e_I_______L_M_llk_·I_T_e_st__£~(\_t___A_g_c_. 

Lb8. % Lb.. Yr.1<Io. IL()s. I % Lb8. Yr. Mo.X-7_________.•_•. _._ 12,228 4.80 586 2 7 Irll~. __ •..••._.__ n, 88~1 5. 6l!386 25
X-lO_.•_.____•.. __ ._ 12,561 5.03 631 1 11 Irl1U-.---·.·----- 0, ~tl 0.16 412 2, 0X -18_••______•. __ •.• 13,315 5.06 674 2 2 IrllL _____ . __ ._._ 7,7tU 5.90 459 28 

Average of 3: Averago of 3: r IActuaL._••__ ._ 12,701 4.96 630 2 3 AetuaL_. __ ••• 7, 117 5.89 419.2 4 
Mature - equiv· Mature·equiv·alent_________ _ J7, 158 ___..._ 852 ....____ _ alent___ .____ 9,371 • ____ ._ 552._____••_ 

Jersey dams in Lewisburg 
group t~sted ut Beltsville 

X-29•••. _•• ___ •__ ••. 12,691 4.56 579 11 Ir-200•..•......••_ 7,202 5.32 3831 2 1 
X-70••••_•• __ .•_.... 11,579 4.47 518 11 Ir-207.. __ •. __ ••... 8,252 5.49 453 2 1 

,Average of 2: Average of 2: 
Actual•••••• __ •• 12,135 4.52 549 1 11 ActuaL .... __ . 7,727 5.41 418 2 
Mature· equiv- l>fature·equiv·

alent._••_._.__ 17,232 ._••••• 779 ~-. ~ ---- .. 'lIent..__.... 577 --------­10, 
6641""'" 

All Red Dane X Jersey AJI J crsey dams daughters I 

Average of 5: Average of 5: I
AetuIlL ..._..... 12,475 4.78 ,~98 2 1 
DiI!{Jrence.. '_"1+5,114 -.91 +179 ........_ 13~~~~~tic;.~~::: .:~~~~ ...~:~~ ..._:~~ __:....~_ 

Mature- equlv· Muturo·equiv·

alent.•__...... 17,188 " ___". 823 ..._...._ alont......._ 9,888....... 562! ___ .•• __ _ 
1 

I All 5 daughters produced more milk and butterfat than their dams, but uone had ~ bigh a butterfat 
test as her dam. All daughters were sired by the Red Dane bull No. D-501. 

The average production of all Holstein X Jersey and Red Dane 
X Jersey daugb tel'S from Lewisburg foundation .Jerseys was as follows: 
. 

Crossbred daughters tested at Jersey dams tested at LewisburgEcltsville 

MlIk I Test Fat Age Milk tl'cst ·Fllt Age 

Average of 11: Lba. % Jjbs. Yr.1<Io. Jjb8. % Lb•. Yr.Mo,ActuaL_________ 12, 685 4. 94 626 .2 2 7,991 5.60 442 2 5 
Mature - equiva­lent __________ 17,164 ------ 848 ------ 10, 369 ------ 575 -.... ----

Jersey dnms tested at Beltsville 

Average of 3:
ActuaL_________ 12, 690 4. 82 570 2 1 7,552 5.38 406 2 1 
Mature - equiva­

lenL ________ . 17,468 -----­ 785 ------ 10,422 ------ 561 
.. 

i .c 

All crossbred daughtors All Lewisburg Jersey dums I 
I 

A verage of 14: 
AotUaL_________1t2. 686 U' 614 2 2 7,897 5.55 435 2 4 
Mature - eql1iva­

lenL _________ 17, 229 __ . ___ 834 10,381 - ----- 572 
----~-

-



•• 

S.l)EPT.. OF AGRICULTURE 

·······'Th.eLe\visburgfoundation group.of Jerseys had 9 Jersey daughters 
{~nd 14 crossbred daughtm:s which produced as follows: 

Mature-eQuivalentActual·productiou average Cows value 
Group tested 

(number) 
Milk Test Fat Age l'''filk Fat 

-----_.. 

Lb •. % Lb•• Yr.1I>Io. Lb •. Lb •. 


Jersey daughters.. _.. __ 9 8,020 5.29 425 2 7 10,321 547 

Crossbred daughters. ___ 14 12,686 4. 84 614 2 2 17,22g 834 


. 

'CROSSBRED PROGENY OF THE FOUNDA~ION GUERNSEY COWS IN THE 

SANDHILL GROUP 

A total of 14 Guernseys in the Sandhill group contributed female 

crossbred progeny. Five cows completed 5 pregnancies to Jersey 

sires,which resulted in 3 male calves and 2 female calves; 1 of the fe­


.males died shortly after calving. Eleven cows completed 17 pregnan­
cies to Holstein sires, which resulted in 1 abortion, 7 male calves, and 
9 female calves. Twelve cows completed 21 pregnancies to Red Dane 
.bulls, which resulted in 13 male calves (1 dead), and 8 female calves, 
10f which died before reaching calving age. Again the pregnancies to 
Red Dane bulls produced more male calves than female calves. 

Oomparisons of ,the crossbred daughters from Sandhill foundation 

cows with the Guernsey dams are given below by subgroups. 


The actual pI:oduction records of the one Jersey X Guernsey cross­

br..'!d and her dam are as follows: 


JI.·rSl}~l" X OuerllSl~Y c1aught('r G uernsny dum t,'st,,<1 at Tlelts· 
tested at Tlrltsville ville 

lIerd No, Herd No. 

______!_l\_I_llk_·1 'rest L~.~.J~ i Milk I_Test !~~ 

I
Lb •. I % ILb •. IYr. 1"10./ • I Lb.. I % Ii Lb.. Yr. },[O.

X-13 L ..•••.•.••.• 10,6.<;:1 5.27 562 2 2 S-iOL __ •• __ ...... , 8.0521 4•...•5l.. 36.1 2 0 
l\faturc-eQui\-ulcnt.. J.!,488 • __ .". 764 ......... lIIaturc·eQuivalcnt ll,273 . 508
 

I X-13 was by tbe Jersey sire No. 1565. 

,.'. 
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The actual production records of the Holstein X Guernsey daughters 
and their dams are as follows: 

Holstein X OucrnS{'Y daugh· Ouernsc)- dams t"sled at Sand­
ters tcsted ut Beltsvillc hill 

Herd No. Herd No. 

________!_~_r_ll_kI'fest I_F_,,_t_li__A_gC__I________ I_~_-r_I_Ik 1_'l'_C_st___Fa_t___A_g_c_ 

Lb•• Yr. Mo. 
X-26. _______________ 1l.717 4.84 567 2 0 8-31.-. __ •_____ .... S.O!>1 .;.211 475 2 9 
X-33________ .. ___ .•• 1l.ar.1 5.5.1 r,29 2 0 5-:18.... ___ .• __ •... 8.05f; Ii. til 4.;2 2 2 
X-4:L__ .. ___....... 1l.990 4.12 ·194 2 -I 5-140. ........__ ... 7.95.1 4.87 ;187 2 8 


Averago o( 3: 

ActuaL ......_.ll.699 4.83 Avera~e o[ 3: 

Mature'equiva' 


Lb•. i--;:-i Lb3. Yr. Mo. Lb8. \ % 

ActuaL.. 8.331 5.2fi 
lent••_._____.. 16; 046 Mature-e«lliY­

alcnL_ .. __ .IO.7:16 

(luernscy dams in thc 8audhi11 
group tcstedllt Beltsville 

8-78...._____.._. __ 
X-28.____________... 14.052 4.1,1 Cn11 2 :l 5-9<J_...______ • __ •_ 9,18:1 5.06 ·U\5 2 3 
X-H••________•_____ l5.284 4. J() 627 1 11 6,7f,o 5.89 :198 2 4 

X-IB.____________• __ 14.577 4.68 68:1 2 5 II,O:!! 4.71 520 4 .6 

.. 5-80.•• ____.._____ • 
X-45._.______ •_____ • 1I. :141 4.9.1 S-I04_••_________.. 7,().I6 5.09 358 2 5561 2 9 8-108._.. ____ • _____X-59.... ______...... 12.697 4.97 rm 2 9 8,169 4.89 400 2 .2 
X-214._______......_ 12.147 4.5:1 550 2 0 S-125..........._•• 9,186 4.65 427 2 1 

Average of 6: I A "cruge o[ ~: 
ActuaL___ ._ .. _ la,a5O 4.64 617 2 ActuaL ._ •...• 8,563 5.0.; 428 2 8 
Mutllre-eqlliva· Matuft'-cquiY'

lent._____ .____ 17,756 818 alcn!._•. _... 1O,9i8 550 

All Holstein X Ouernsey ,All GUt!rnseY darns 
crossbreds' 

Average of 9: A "crage of II: 

Actunl..••_..... 12,790 4.71, 599 2 3 
 ActuoL.... __ • 8,435 5.12 4:lL 2 7 

Dilf,·renc,·......._.. _.... ' .-..
DWerence.... __ +4,a11 -.41 \' +lIiS Mnturc-equiv· 
lent yaltm•• __ . 17,186 .... __ . 8\)5 nll'nt valul·. to, SUi...... 5.'.1

Matufr"""!quiYIl­

lOne Holstl'in X UucrnslIY cro:;siJred in this group IIIUIII higher hutl-crftlt t,'sl tlmn Il<'r (./tll'rnsc)' (lam, 
hut nil 6 produced mom milk und butll'rfnt titan Weir ft'speeth'" dUlIIs. 

, All 9 Holstein X Oucrnse)' crossbrt'ds wI're sircd hy Holstcln hull No. ono. 

The actual production records of the Hed Dane X Guernsey cross­
bwds and tllCir dams are as follows: 

I
Hed DUIlC X Oucrnseyduuglt· ISUllllhjll (llll'rnscy liums tested 

ters tested at Beltsville 1 lit Bcltsvilll' 
Herd No. Herd No. I -

Milk I 'rest I Flit l~ 11Illlk! 'I'est I b'at \ AgeI :--,- ­ . i-:--I-I~-
j ILb •. % Lb •. }([. Alo.1 , i !-b8. i % i L.b8. ,;"r.Mo... 4.12 ! (~)2 • I H-8L..... __ ..... : h,469 , ·1.85 I' .1l4 .1 .';X-2L ....... __ ...... 14,614 


X-52.... __...._..... 14,01-1 4.30 1 (jO:l 2 2 8-09.-- •• ---...-- .•19'18:1 i 5.00 4651 2 3 
X-5:L ............ · .• 14.055 '1.79 674 I 11 8-i8. ........... , U,O:ll I' 4.71 520/4 6 
X-61................ 12.4f;:) 4.ali 542 I 11 8-125.............. '9.181; ·1.65 '127'2 1 

.';.12 2 0 8-122,.._ . _.. Ill, r,:lQ -1.44 5((; 2 2x-n................ 12,756 4.25 

X-7L... 11,7·17 4.132 542 2 -I 8-\(}1 ... __ . __ . '\ 7,~0 I 5.09 :158 2 5 
X-206.....:::::::::: 12,324 4.59 50u 2 2 8-89......... " r."OO! 5.89 allR 2 4.I 

A. verllgc of 7: A \'f..'fuge of 7: ' 
ActuaL ...... __ 13,14:1 4.·13 r,s2 2 Actual.. . Is.758 ' .1. 9.5 428 2 9 

Difference.... +1,:185 -.52 +11>1 Pilh1rl'llrl' - -- ~ ....-~-~-~ ~-- ... - ... -- ­
Mutllre-cqui,,", Mtltur~-(''llliv·l 

lcnt... __ ...... 18,149 . .... _.... - SO:! __.- _~n~ . • .: ~I~I(;:~__.~~~ ~ . ! 54ti •• __• __ ._1 
I 011(' liuughtl'r hud a high,-r butterfat t~st 1-111111 Ill'r dum, 1Ind 1111 7 uuughWrs prodllcl'd morc milk and 

butterfat than their dams. X-206 W1IS sired by the RI'd Daile bull D-.'i08 alld JIll others by D-501. 



------

Daughters testellat BeltSVille Dams tcstcd at Sandhill 

J\I1lk Test 	 MilkFat 	 I Age Test I FJlt I Age 
--------~-

Average of 3: Lb8. % Lb.!. Yr. :Mo. Lb8. % LfH. Yr..'\fn 
. 	 ActuaL_________ 11, 690 4.83 5(i3 2 1 8, 331 5.26 438 2 (i 


Mature-eqlliva- I1 .,

IenL _________ 16, 046 743 ------ 10, 736 ----- ... 566 -----­

, 
Dams tested at Beltsville .Average of 14: 

ActllaL________ ,13, 054 4.58 8,624 4.96 424 2 859512 2Mature-equi VII.- I
IeuL _________ ;17, 719 807 ______ 11,092 545 

1 
i I 

All crossbred dnughters All Guernsey d!lms 

A.vernge of 17: I 

ActuaL---------!12'8131 4.63 590 2 2 8,572 5.02 426 2 7 

Mature-equivn- i 


Ient----------i 17, 4241______ 801 ------ 11,029 ------ 548 ------


The Sandhill Guernsey foundation group had 6 Guernsey daughters 

and 17 crossbred daughters, which produced as follows: 


I Ma(urc-e'luivulcntActunl-/lroducUon Jlverngc 
CQWS \"alue 

Group (l'S[NI '-------,----,.-----1----:-- ­
~~~I J\Ulk '. 'rest }'nt Age Milk I l'lIt


-----------\---'.----;;;:-\1-;-~~-;;:;--;;::-

Guernsey da\liJ;hfcrS_______ (j 8, 957 4.82 430 2 ;) 11, 937 1i73 

Crossbred daughtcts______ 17 12,813 4. ()!3 590 2 ~ ]7,424 801 


- --...::-.--:.-~-.- ._, 

'CROSSBRED PROGENY OF THE li'OUNDATION RED DANE COWS IN ~HE 
BEIJl'SVILLE RERD 

No particuln.r group of cows in the Red Dane llcrd was set aside for 

the crossbreeding work, but the pIau was to mate females in that herd 

which had produced heifers of their owu breed. There Were some 

exceptions to this practice, most of which came in the later years of 

the e:""'Periment when au effort was made to huild up the Jersey X 

Red Dane gmup of females by mating 5 Red Dane heifel·s to a Jersey 

bull. Previously, this particular crossllad produced only 3 females, 

.2 of which had completed production records and 1 was still under 

calving age. It. was hoped that by mating the 5 Red Dane heifers 

.toa J~rsey bull, the number of females in this cross could be brought 

:more in line with the other crossbred combinations. 


.. .. This piece of planning pl"Odllced 1 abOI~tion, 4 male calves, and 1 
female calf. ']'his (~alf and the other heifer were disposed of in order 
to make a complete analysis of this phase of the project at this time . 
.:All told, 28 Red Dane (!ows wer:c bred fOI.· crossbred calves i 4 of them '•. 
. failed to conceive and the other 24 comploted 36 pregnancies. Twenty 
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of these were to Jersey bulls and' resulted in 2 abortions, 12 male 
calves (1 twin), and 7 female calves (1 freemartin). Two comp1eted 
records on the project, 2 died before reaching calving nge, and the. 
other 2 Were disposed of. There were 16 pregnancies to Holstein bulls 
and they l'esultcfl in 2 abortions, 8 male calves, and 6 female calves .. 
All of the latter have completed production records. 

Oomparisons of crossbred daughters of Red Danc foundation cows 
with their Red Dane dams arc given below by subgroups. 

The actual production rccords of the Holstein X Red Dane cross­
bl'cds and the adjusted rccords of their Red Dane dams are ns follows: 

. -~." ~-.-_. 
i ~ 
Holstein X Red Danedaughlers! ned Dane dams tested at 

tested at Belts"llle I Belts,-llIe 
Herd No. Herd No. 

Milk I'rest 1 Fat I Age I Milk I Test Fat I Ago

---1--,'-.-1-.1 ! -!-
Lbs. %! Lbs. i Yr.•Vo.! Lb.,. % Lb •. I Yr. .;\-£0. 

X-15........._...... 12.730 4.04: 514, 2 3 t D-22......__._.... 12.404 3.0.5 4001 3 I 

X-85....._._.___.._. 13.7H! 3.81, 524, 2 1 D-33..._...._..... 13.0881 3.S7 541:\ 4 

X-87....__________._ 13.28:1 a.97. 528: 11 i>-40 ...__ ......... 14.Ml :1.56 .'lI8j 3 4 

X-95....__ ••_....... 14.321 3.83 54St 11 n-71. ............ 1O.355 a.95 409 1 11 

X-OS ...... __....... 13. 352! 4.23: .'if>l, 2 0 D-7L. ......... 6.822 '1.51! 308 2 9 

X-9L.............. 16.602 3.721' 6181 2 0 1}..·51. .•.••... 12.549 3.611 46012 1 


A vcrage of 6: . i A ycrage or 0: 

Actual ......... 14,005 3.93, 549: 2 I ActuaL....... l1,7i8 3.02 454 2 9
1
J)itT~rellce___ • +2,227 +.Oli +95!.......... fllITerenre, 'I' ............,....... --.--.._. 
Mature-eQulm·. f 1 _ J l\fature-<'QlliY. J -0 

leut......... 19.629,...... i 10'1__ '_" __ ' alent.... 14.818 3.92, sIT-·· ....-

IAll 6 daughters were sir('d by Holstein bull No. \166. Pour or Uw dnllghters produ('('<i lIlorc milk than 
their dams, 1 had n higher butterfat test thall their dalns. :lnd 5 produced more blltterrnt than thekdams. 

The nctuul production 1'('(:or<ls of th(' J(,l'S(,Y X Red Danl:' erossbrl'ds 
and the ndjust('{ll'c('o1'ds of tlwir R('d DfilW clnms ar(' ns follows: 

l Jersey X Red Dnne daughters I ned Dnne dams tested at
1- teste/JutIDelts"I:I(' I I Uerd No. i Dclisvlllu
Herd No. 

l Milk Test J Fnt i Age , I :llilk i 'rest Fat I Age 

-------1 Lba. :7,-;;~-'~~~~~:il I'~:-I-;;- Lba. iYr. Uo. 
X-67...._________... 11,816' 5.31! 631 2 10 n-~'2__ .. __ ...... 112,401 I 3.95 400 3 1 

X-S6, ........ ___ . 11.2131 4.81 If 539 1 11 D-62.•,. ....... II-I,OI3! '1.07 571 3 1 


A "craKe of 2: I Average or 2: 

Actual. .... 11.515' 5.08 585 2 5 .\ctlifll.. \13.209! 4.01 531 3 1 


DIITerenre... -1.169\+1.07! +54 .... DifTerent,·· , ..................... 

1\raturc-<!Quivn· _! 1\laturc-<'<tIlI\" , , 

lent 15.281.... • 774 • alent. :1?,851 '"'''' fh17 ........ . 
......---.,.~~-~ ~--. _. __.._.- ---.-.-.."-.--~.~--

I Doth dnughterS were sired by JCI'WY sin' No. 1114. BoUI t1l1ughH'rs tcstl'{l higher than their dams. 
J mucl,· more butterrat, but lIeith~r produ"'d us much milk t~< lwr dUIII. 

The n.Yern~e prodllction I'N~oJ'df> of nIL eJ'osshl'<,.d diwgh tel'S fl'om R(·d 
DflIH' darns Ilrc ns follows: 

Crossbred dnught~r.; t<'Ste<l P' I' Red Dune dams test.ed tit /3clts,'lIIu·- BeltSVille . 

L/),y. II Yr, ,Va. 
'173 2 10
588 _____ _ 
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The Red Dane foundation group had 16 Red Dane daughters and 8 
.crossbred daughters, which produced as follows: 

Average production ll\f6ture-eQuIVlllcnt
Cows ,'nluc '.Group tested I 

(number)j 1II11k I Test I r"at ! Age I Mlik I Fnt 

~R-e-d-D-a-n-e-d-a-l-lg-h-t-ers-l-_-_-__-_'-:-:/;~!i(j :4.0/091 LJ'73'~ 1?,\~.114,L%0 I L~59~ 
Crossbred daughters 2_-___ 8)13,383 I 4.221 558 j 2 2 ;18,5441 767 

1 Records of ned Dane dnu~htcrs ns adjusted to 3 X 36iH:lny bnsls. 
2 Records of crossbred dnughters nre Ilctunl prod uct 1011 011 :1 X 36iH:lny hnsl~. 

AVERAGE PnoDucTroN OF ALL Two-BREED Gnoups CmlPARED 'WITU 

THAT OF THE DAiUS 

In all, 77 cows completed] 79 J)['egnancies when bred to project sin's, 
and produced 64 heifers and 6 of these We1'(' straight Holsteins which 
were used as foundation cows. Thl'ee otbPl's left Beltsville before 
completing records, and that len.ves 55 two-breed females which are 
available for study. The groups of various two-breed combinations 
witIl their average milk and butterfn.t production are brought together 
in the following table: 

I I' ActU3l'llro!iuction n"erage !l\fn(ure·,'qulval,'ntI Cows , I ,'nl11e
Two,breed combiuatlons !(number): I -- ----~-~---; -,-- ­

______~____ ! ___' MII~.!~.~i~\~____'~~~ J -,~~_,J~ '. 
1 'I: I Lb.. % Lb...' J'r.Mo. Lb.. Lb •. 

Jersey X Guernsey_______ 1 -!O, 653 5.27 562 2 3 :14,483 764 
Jersey X Holstcin __ ,_____ 9 12,320 4. (il 562 2 2 116,8(i2 770 
Holstein X .Tersey _______ 9 12,80'1 4.88 623 2 3 117,253 8,10 
Holstein X Guernsey __ ,__ 9 12,796 4.71 599 2 3 '117,186 805 
Holstein X Red Dune __ , _ 6 14,005 3. 113 549 2 1 19,629 705 
Red Dune X Holstein __ . _ 7 14, 826 3. 9;) 583 2 2 120, 299 799 
Rcd Dane X Jersey_..... 5 !'12,4i5 4.78 598 2 J !17,188 823 
Red Dane X Guernsey _ . , 7 13. 143 4. 48 582 2 1:18, 149 803 
Jersey X Red Dune. ,____ 2 ill, 515 5.08 585 2 5 :15,287 774 

All crossbreds I. ,._.___ 55 '13,039 4.53 58(j 2 2 i17, 811 799 
All dams_ _ _ _ _ _ _ _ _ _ _ _ _ _ 55 110, 540 4. 55 I 455 2 (j! 13, 799 594 

_.~~~eren~~~~'~-------i~---~-1+2,499 -.02j+131 --- _______________ _ 

141 crusshrcd dllught~r; proliut"('d more milk thnn their Iiams, 25 hntl II higher hlltt~rfllt t~st, tln<l 50 pro,

duced more hutterfat. 


The 55 t.wo-breed crosses are shown below in diffcL·ent. groupings 
based on the location of their dams whell their pt'oduction records 
were made. 

Group 1 consists of 24 two-breed crosses from dams that made their 
records at Huntley, lV[andan, Lewisburg, or Sandhill. Their 11(;tual 
production records are as follows: 

• 




OROSSBREEDING DAIRY 

Orossbred~~I~~!M~S tested ut ~~ted~lt home stution I 
Group 1 

lIHlk I Test I, Fut Age 1 MIlk ! Test, I Fllt I Age 

-A-v-e-ra-g-e-Of-2-4:---I-~:] %',II! ~b!, ::;:!-~:'-r-;':--i -;;:; " ~r. Mo. 
ActuaL__________ 12,6101 4. h4 086 2 2 :1O,143i 4.68' 4471 2 5 
Mature-equivalenL_ 17, 252! _____ ~, ___8,03 ______\13, 3651 ______ , 5881_____ _

1 

Group 2 is made up of 2~ two-bL'eed crosses from dams in the four 
field station groups that made their production records at Beltsville. 
Their actual production records ar£' as follows: 

-r~-

I Crosshred dauglMrs tested lit Dams tested Ilt Beltsville , Br,ltsville 
Group 2 1----- :--~---rI MIlk j Test : Flit ! Age I MIlk i Test I "'Ill I Age

--'---: ,----,"----, -_. "-r- --""'-r----I----"~I--.. A verage of 23: : Lb. I % i I.b. ' Yr. Ala) Lb. i % I Lb. J' Yr. "\[0• 
ActuaL.:_._______ .,l3, 362: 4.49' 595: 2 2 110,3991 4.64' 459 2 5 
:\[atlire-eqUlvalenL_j18, 141C~~-=L_~0~r----j13, 806;------1· ~~3 ------

Group 3 contains the 8 t\\ o-brel.'d daughters from Red Dane dams 
that made their records at Beltsville. The actual production records 
of the daughters and the adjusted records of the dams are as follows: 

-----,".--,--
I Crossbred dnughters tested Ilt ned nune dams tested lit Beltsville

Beltsville 
'I' 

Group 3 

! MIlk I Test Fllt i Aile i :.rnk "rest -~':lt'T~~ 
------1--·"" "'-'--~:~-~-:----l~--I---

A verage of 8: Lbs. , c;; i Lbs. i Yr. ;\fa.! Lb8. ; % I Lb&. 11'r. Mo.I 
AetuaL __________:l3, 383 4.22' 558' 2 212,138 3.94, 473. 2 10 
'[ t . I t 18 -44 76~' 1- 076il -88'-,' a urc-eqlllva en ---; ,0______ '1______ , n, ,------: n i-----­

",-".-. ",-.-"-~-.--------~-,,.. ,-~--'--"--~~~~' ,,- ".,'...,--

By combining groups 2 and a Wl.' find thl1t the dams of 31 of the 55 
two-breed crosses madc their produetion records at Beltsville, and the 
av<'nges of the :31 dams und daughters al'C us follows: 

"'---"."'---1" Crossbr~d dallghlCrslested ilL '-o-a-m-s-tes-t-ed-n-t-B-el:~~~--
Groups 2 and 3 1---:-,~ -~.~::,I~(~___--, __--,~__' 

'.' 
! Milk i Test FuL Agl" :'fIlk Test: Fat I Age 

- ........ ~--....-~------ .--"-~ .......~ "._--- ."-- ----~ 
Average of 31: ! LIM. I' % ! LIn. : Yr. Mo.' Lbs. I % I' LIn. j:=

ActuaL: __,_____ :-__113,3(j~ 4.421 ~8612 2ilO,84?, 4.461 ~6012 6 
Matlire-eqll::J_~~Jt~=_:18, 24.P!~ _____! .97 ______ /4, 131 ------[ n991~-----

1 1 

The most interesting thing about these different groups IS the 
uniformity of the production levels. 

" 
" 
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- The production pm:formance of the straightbred and crossbred 
:fem~le progeny oithe foundation cows is summarized in the following 
aveI:ages: 

'MlIlurc-equlvnlcntActunl'()roduction nVCnlgr Cows I !t valueGroup tested. '_____....,...___~ 
(number) I 'I 

: MUk 1 'I'est Fat I Age j MUk 1'lIt

'---1'-:-'-1'---;'--::-1 Yr.Mo. ---;:---;::-
Straightbrcd dallgl1ters~_ ...._ 60 11,9(i3 4.04 467j 2 5 15,935 620 
Crossbred daughters______! 55 13,0391 4.53 586! 2 2 17,811 799 
~_______".___j ____ ._1, ____",",-,-'_--'--_--..:1'---_2--_--'-__ 

Direct cOmpt1risons of crossbred daughters and straightbrcd daugh­
ters from the same dam ran be made by pairing the available progeny .'
thtLt hay(' completed pl'Oduction reeords. Twenty of tho foundation 
dams had 1 or mOl'e daughtCl's in each group, and 37 pairs are available 
for comparison, 

TIl(' aV(,l'ag<' production performance of the foul1dl1Lion ,dams and 
their straightJH'ed dl1ughters and cl'ossbl'ed dl1ugntOl's WfiS l1S follows: 

Twenty-:four of the crossbred daughters produced more milk than 
thcirstl'aightbr'ed sibs, 24 hnd a hi!;hpl' butterfat test,'find 31 produced
morc butterft11. 

PHOTOGRAPHS (W TUE Two-BuEEIl CnOS$ES 

In till' following pnges are pieLlIl'Ps of tlw two-breed crosses, shown 
by bI'CL'd-combinatioll !;L'OUps. Ench picLul'c is llltll'ked with ilIa 
cow's hcrd number, so tltu/I.. l'cfcl'Cnce mn,y be madt' to her production 
record as given in the text. (Seo figs. [j'to 11, inclusive.) 
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JERSEY X HOLSTEIN CROSSBREDS 

X-1. 2 YEARS, 0 MONTH. X-3. 

............... 1.J 

X-17. 3 YEARS, 6 MONTHS . X-32. 

• 
X-35. 2 YEARS, 1 MONTH. X-41. 

X-42. 3 YEARS, 3 MONTHS. X-47. 

2 YEARS, 5 MONTHS . 

2 YEARS, 0 MONTH. 

4 YEARS, 10 MONTHS. 
1 
"1, 
1, 
1 

1 
j
\ 
I~ 

1 
5 YEARS, 3 MONTHS. I 

! 
1 
t 
! 
.~ 

j 
J 
1 

I 
X-S!76. 2 YEARS, 10 MONTHS . 

FWUft8 5.-.lorsey X l:Iolstein l'r()~Rbrc(k i 
:!:170~.J r·-n·1~---·4• 

~ 

1 
! 
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HOLSTEIN X JERSEY CROSSBREDS 

X-5. 3 YEARS, 7 MONTHS. X-11 . 2 YEARS, 5 MONTHS. 

X-20. 3 YEARS, 3 MONTHS. X-30. 3 YEARS, 7 MONTHS. 

,, .: 
X-3B. 2 YEARS 0 MONTH. X-40. 2 YEARS, 9 MONTHS. 

X-51. 2 YEARS, 7 MONTHS. X-76. 2 YEARS, 6 MONTHS. 

X-84. 2 YEARS, 1 MONTH. 

FWUUE U.-lioi!ltcin X .Jersey crossbre(hi. 
,,'.' 
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HOLSTEIN X GUERNSEY CROSSBREDS 


X-16. 2 YEARS, 6 MONTHS. X-26. 2 YEARS, 1 MONTH. 

X-28. 3 YEARS, 8 MONTHS. X-33. 3 YEARS, 9 MONTHS. 

'. 
X-43. 2 YEARS, 6 MONTHS. X-44. 5 YEARS, 6 MONTHS. 

X-45. 4 YEARS, 0 MONTH. X-59. 2 YEARS, 0 MONTH. 

X-214. 2 YEARS, 0 MONTH. 
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HOLSTEIN X RED DANE CROSSBREDS 

• 

X-1S. 2 YEARS, 4 MONTHS. X-8S. 2 YEARS, 3 MONTHS. 

X-87. 2 YEARS, 0 MONTH. X-9S. 2 YEARS, 4 MONTHS. 

• 

t~ 

. X-98. 2 YEARS, 2 MONTHS. X-99. 2 YEARS, 2 MONTHS. 

JERSEY X RED DANE CROSSBREDS 

X-67. 2 YEARS, 11 MONTHS. X-86. 2 YEARS, 0 MONTH. 

• 
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RED DANE X HOLSTEIN CROSSBREDS 


~ .;, 
"".=. . 

X-14. 2 YEARS, 3 MONTHS . X-22. 3 YEARS, 3 MONTHS. 

'. 
. ~-

X-23. 3 YEARS, 3 MONTHS. X-46. 1 YEAR, 11 MONTHS. 

J -~ 

,. ,- ... 
/~~~~!::i!!'
".. •..... ~;A'!i~~ 

X-56. 2 YEARS, 2 MONTHS. X-58. 3 YEARS, 11 MONTHS. 

X-63. 2 YEARS, 5 MONTHS. 

FwUlu; U.-Hod Dune X Hulstein cru:lHbrnd,;. ~ 
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RED DANE X JERSEY CROSSBREDS 


• 


X-7. 4 YEARS, 1 MONTH. X-10. 2 YEARS, 0 MONTH. 

• 
X-1B. 2 YEARS, 3 MONTHS. X-29. 3 YEARS, 3 MONTHS. 

X-70. 3 YEARS, 2 MONTHS. 

h,·; J:L Ill. I:.·d "atll 

• 



CROSSBREEDING DAIRY CAl'l'LE 

RED DANE X GUERNSEY CROSSBREDS 

\.• 
55 

" 

X-21. 3 YEARS, 3 MONTHS. X-52. 2 YEARS, 4 MONTHS. 

'. 

X-53. 1 YEAR, 11 MONTHS. X-61 . 3 YEARS, 5 MONTHS. 


X-73. 3 YEARS, 8 MONTHS. X-74. 2 YEARS, 5 MONTHS. 

X-206. 2 YEARS, 2 MONTHS. 

FWI'R!, LL-Hed Dane X Guernsey crossbreds. 
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:aR,~El)ING RESULTS IN MAKING V:ARIO'·US Two·BREED Co}lBINATIO~S 

.'. The difficUlti~s encountel'ed in keeping all crossbred combinations in 

<ba,Iance, so far as numbers are concerned, are more easily understood 


.. ·.·,\\thena study is made of results following the usc of sires of different 
.•. 'breeds. For this rea.'Jon the breeding performance of bullF:of different 

'bi'eeds is presented here. The results obtained with Red Dane sires 
·~reas follows: 

Matings of Red Dane sires to-:-

Holstein I .Tersey Guernsey Cows of all 
cows cows cows 3 breedsI 

I 

Pregnancies terminatecL________ 28 18 21 67 

Dead male calves. __ . __ • _______ 12 13
1 

~~------- ...'Live male calves__ ... __________ 18 12 12 42 
Dead female calves ____________ 1 1 1 12... - ... -------Live female calves _____________ 8 5 8 21 

Died ___ ... -- 1 1Loaned -----------------. _____________ ---------- ------­__ . __ 
1 1---_ .. _---- ----------Net project fe:utl.les ____________ 7 5 7 19 

'. I Inoludcs 1 twin. 

The ratio of 2 mule culves to 1 female calf mude the groups sired by 
Red Dane bulls smaller tium would have been true if the nOlanal sex 
ratio had prevailed. . 

The results obtaineLi with Holstein bulls are as follows: '. 

Matings of Holstein bulls to­

.Tersey IOuerlll:Sey IRed Dane I' Cows of all 
cows 1 cows . cows I 3 breeds 

-----------------------1--------
Pregnancies terminated_________ 17 17 16 50
Abortion;; ___ .. __ __________ __________ 1 2 3 
.Live male calves_______________ 8 7 8 23 

Live female calves ____ ~~_______ 9 !J 6 2.4 


Net ~~y:cio~:~;al~;= :=: :======= --------9- ---- ---" 9l---- ---6- --- --- --24 



CRQSSBREEDING DAIRY,CA~tE 

With fewer pregnancies terminated, these results are much more 
favorable than from matings to Red Dane sires. 

The results obtained with Jersey sires are as follows: 

. :Matings of Jersey sires to-

Cows ofHolstein IGuernsey "Red Dane 1 
 all 3 
cows , cows l cows t 
, 1 brecds 

Pregnancies terminated________ . 
1! 21 i 5 I 

; 
20 l 4.6 


Abortions____________ _ _. _J _________ .! 2 l 2
1 __________ ' .. ______ _ Dead male calves _.. _._ 1 

Live male calves____ ... _•.. _. __ 19 3 212 3.24
1 ___________________ _Dead female calves _____ - - . __ ._ 1 

Live female calves ___ .. , . __ - '" 113 2 27 322


3 __________ 1
Freemartins____ .. _ ..... ___ . 4 

Died.______ . _ .... -...... - 112 4 

Loaned__ ... _ 2 2 


Net project femaics __ _ J 9 r-------i- 2 12 

I 


1 Includes 3 twins. 

2 Includes 1 twin . 

• Includes 4 twins. 

Freemartins, early deaths, and late arrivals considerably reduced the 
number of females which were useful on the project. 

".r:." 

:ji, 

:.{ 

I; 


"'~'.: 
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THREE-BREED CROSSES 

The plan of this ('xperinwn t ralls fOl' mating the two-breed females 
to proved sirt's of fi, third bl.wcL Som(' o\Tcrlapping of generations is 
bound to occur on n. proj('ct of this kind, hut the rt'sults art' reported 
by generations regardless of the time the individual appear('d in thr 
herd. Beca~lsr it "'as lwcessary to transf~r most of the cl'ossl>t'pcl 
animals to herds of coop('rators after they had completed tlwil' first 
normall'ecords, usually only tll(' first two matings \WI'(' mad(· a(,f'orci­
ing to th(' proj('ct plan, This plnct'c\ a limitation on th(' total number 
of progeny ayailahle in the latrr gell('l'ations, 

Every effort wns mndr to breed ench animal to the pl'ovrl7 tSi"r 
called for in til(' outline, but in som(' instancps tht' older sires did not 
settle cows promptly or w('r(' not fLvailahl(' at th(' time fol' mating. 
Such situations w('r(' met in most casrs 1).'- mating: tl1(~ cows to younl! 
crosshred hulls; and, in order to j)n'spnt the Plltil'l' l'l'j)I'odueti\T(, story 
and yet maintain clarity, thl' l'l'PI'Odllctiq' p('l'fOI'Il1'1IH'P tahulations 
arc divid('d into two groups: (1) Th(' t'('gular mlltings that \\'(·t'p mnd(· 
according to th(' project phtn, and (2) tlw il'l'cgular lllatinp-R thltt wl'rl' 
madc to nwol emergencies, A£1<'r t11(' cooperative work in th(' field 
is completrd it li'ill be possihle to write the complete story of the br£'cci­
mg reeords of thE'S£' animals, 

There was only 1 Jers£'y X Guomsey female in tllQ t"'o-hreed group, 
and she was not contimlPd ils part of tIL£' expel'im{'nt nHt'I' completing 
her produetion record, Thp otiJ('l' 54 females in the 8 two-breed groups 
were mated to regu]n,r project sin's ftnd reproduced ns follows: 

1- l',..,;~-f ·--!--.--;\[!II~eal\'~S F"lIlnleClllllcs • 
XlIlllb"r: narlPi~5 I . r " 

Two·breedllroul'S 	 Ioffcmult's I,'rllli· AborLJOns j ! I ---I IHllt'l1 , i 1,i\,(' i 1)c,ld Live D,'arl 

JCf'S('YX Holstein --I :'~',)' jl----~,;~ll "--~21'1'---~-~------7 ,_. --; 

Holstein X J('rSt'Y __ . T:< I); '14 II 

lTolste!nXOIINII8<'Y· .- .••". 2,' til 1131 13 

Hed Pnne X OIl,'rnSt'Y., •• -.... 17 - -. "'1" 10 1-J' - -..... - -J 

ned l>ll!V~ Y J('r.:<'y ___ ....... 5 I I' 5 , 

Red[)ftiW~(Holsteill ... _...... 7j It 7 kL :::::::: 

Rolst('in Xl' I~"ld Dime____ ...... ~ , l~ ., 1 g,. '2 : 2 
Jersey X ,Cu )nll'· ..•"....... -" ­---,---------.-------- ­

To'-I 	 '\' I·tn 
i,' -, 07' '3 - ' 09 ,r.,1' ..n .... -_··....•••••..1 0- i v Ii" 

1 Incllld,\, l twin, 
, Includes 2 twins_ 

Of the 69 living female cnlves, 3 died, 1 wus condemned for TE, 
3 were dispos('d of fI,[tN' ahol'ting 01' ('n,h-ing 01' hecause of diseuse, 
and 3 oth('t's \,'C'L'C' iOllnC'd to {'oopet'fl,tors in order to makC' t1 completC' 
generation analysis at this time, Ono of the l'emnining 59 is now on 
test but ull the oth('/'s IH1YC' eomplet('d produetion l'('col'ds, 

Anudditionnl 21 pI'(·gnn.n('ies WC1'e term inatrd by these 54 females 
when they werr mutC'd il'l'('guln.dy_ These ['('suited in ] 1 muIr cnLves 
and 11 femule enlv(·s (including a PU.iI' of mixed twins) and I 1.1 ench 
group was bot'll. dc·ftc\. Th(' 10 living f('mnle calves included 1 free­
martin, 2 by unknown sires, and 1 110nhrc(>(l(1r-uli of which \vere 
disposed of-and 6 others that have completed production records, 

http:il'l'('guln.dy


-----
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PROGENY OF THE JERSEY X HOLSTEIN CROSSBRED FElIfALES 

Only 4 of this group of 9 felllales contributed female offspring sired 
by Red Dane bulls. A total of 19 preg-uancies to such bulls were 
comple>ted by the group and tlH'Y rrsulted in 1 abortion, 10 male 
calYes, and 8 female cah('s. One> of the females was dead at birth. 
Six of tIl(' Otll(,l'S have> eomplPlrd production records, and the last one 
was loan{'tl. 

TIl(' PJ'oduelioll records of the' daughters are shown opposite those 
of their dams, and a matur('-cquh-alcnt valne is ginm for each group, 
as follows: 

Daughtt>rs eR II x J X ill I Dams (Jersey X Holstein) 
ITerd No. IIerdNo. 

;<.\Ilk Test Fllt Age ::IUIk Test 1 Fat I Age __L..--;___ 
,_.---- _.----------­

as. ~~ Loa. l"r...,[{l, LlJs. <;G Lb$,! l'r,1I1o.
X-3l1 .... _....... _.. 13,(192 4,:!5 em 1 11 X-L•••••.•.• __ 13,06" 
X·"L ........... ___ . Hi,roo 4, 16 !),~6 1 11 X-Ii ,......... 13,S,17 3:~A ill! J l~ 
X-j~q 12,522 5.21 1l5:1 2 3 X-35 _ ..... _____ lO,f,(),~ 5,2-1 5.'iO: 2 1 
X-.9 , __ D,llSi ii.31 .'i14 2 1i X-H. _ _" 13, '<17 :l. S,o; 533, 2 3 
X-23.L ' 12,:117 4,67 .175 2 0 ;;'-17.. _ .. ___ .. 12,IS9, 5.1:1 625: 8 
X-2i4 1,1.121 4.0S oii 2 () X ·,17 ' 12, IbU 5.13 62.5' 8 

Av('ra~(' of 6: .\ ver:lg~ or 6: , 
Actual . _. 13,l!JII 4.f.:l 602 2 1, .\etuul. _ _ _ i 12, GOf 4,65 
,Matllre·equiv· ;<.raWrH'qui\", 

'll,'llt S33. (llent 17,749 __ 

'. 
I X-3U, X-5-I, X-iili. and X-in were sirpd by 1>-.501; X-235 "~as ~irNl by D-;.o7; and X-274 was Sired by 

I)'540, 

PROGENY OF THE HOLSTEIN ;< J EHSEY CROSSBRED FE~L\'LES 

Six of tIl(' \) frmnI<.'s in this group pJ'oduc('d heifer calves sired by 
Red Dfl,11(> buIlR, and the group a.s i1 whole' tel'minat('d ::l4 pregnancies 
to Bcd Dfl,1w bulk These l'esulted in 2 abortions, 18 male calves, 
1111d 15 female enJn's, including 11 pair of fcmalp twins of which 1 
memb('1' wns bom dpad. Onp of the 14 liying fl'mit]e cnIn's died, and 
the other La han' ('omplptpd pl'oduetion records. 1'l1el'(, is eyidence 
of difIt'ring sil'P ('(f('ets in SOIlW of tilt' Rpd Dalw pl'ogpny groups; there­
fore the daughtc·rs of this grollp nre shown in 2 subgroups, ('l1ch sired 
by 2 diffeJ'ent bulls. 'rIll' production records of the group sired by 
D-501 and D-540 are as follows: 

1~_BnIS (Uolslein X Jersey) 
Herd No. TIerd No. 

: ,Milk T"st 1:,lt Age 

; Llls. % £.IJ,1. , }'r, .'10, 
113,IJ32 ,1.02 1iO!!' 2 4 

_111,929 5,On ' G07 2 1 
112,31,:1 f). I:; 036 1 11 

jl:J,."'Xl 404,1 OJ:! 2 5 
12,31.;1 5,13 : (l3G. 1 II 
11,929 ;'.09 GO. 2 1 
ill.92U b.On (i()i':2 1 

015 2 1 

845/_......__ 

I X-05, X-7l, nnd X-75 were ~jred by- i)-r>ill; IUlIl x-no, X-l)7, X-205, nnd X-2D8 were sired hy D-540, 
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The production records of the grOllp sired by D-507 and D-508 are 
as-follows; 

ll11Ug,hters (n, Il x ll, X J) I DainS (Holstein X Jersey) •
Herd No. , Herd No. 

______!. MHk i~~i~i Age , 1_~_l_llk_' '._'L'~~st_'_r'I_'t__A_g_e_ 

I rb i en Lb }' 'J,' Lbs., 01"0 i. 1 b" 1 '-!"':r " ... S., ,0' 8.: T." O. 11 _ _ •• I ' • mO.
X-207.____________ •. 12,887 i 4. W &!CJ; 2 [, X-L. ___________ . 13,O:lZ: 4.62 6021 2 4 
X-21L.._______ .... la.2:llj j 4.iiO 596 I 2 I X-:lO. _________ ._. 11.867; 5 • ..0 I,lf>.\ i 2 0 
X-225.. ...__________ 12,051 t 4. W 505 I 2 3 X-5t .. ___ ••••••••. 13,800 (4,44' 613' 2 5 
X-22i ••__.._______•• 14.259 I 4.02 1;74 2 I X-20. __ ... ____ .. __ 12,3S:\ 5.13 03(l I 11 
X-246..•••_______ ... 8"1691' 4.31 365 2 6 X--IO ....._... __ •.• 13.000 4.74 rH9 2 I> 
X-25L..t •• ________ lI,91~J 4.11 493 2 5 X-5!. ............. 13.S00 4.·10\ 613 2 5 

Average of 0: A"cra!(<l of 6: 
ActuaL ••.••". 12.liiO I 4 ,,,, 512 2 Actual... .. 13,005 4.83 630 2 
MaWre-equiva· ! 688 ; M!lture· 

__Ie_nr."':': _ . •110,332 • ~._~qUiVIl~~lt ~ 840-,--_:l~7_,_42_a..!I_·_...2...__ 

I X-24f} IfllS sired hl' J>-Ix), IIlld tl ... lJf hc,' .5 by D-5Os' 

'l'his group of G sir('d hy D-507 and D-508 fUl'nish a contrast to thl' 
previolls group of 7 sil'l~d by D-501 and D-540. No reasona.ble ex­
planation can be ofI('['(·d c'xc('pt that thcl'e is undoubtedly a wide 
diffel'enc(' in tho g(,l1ctic ability of tlws(' two PIl.il'S of sires. The 
avetaQ;e pl'Oduction of the t:~ cl'ossbJ'('d daughters by the 4 Red Dan(' 
sires was fiS follows: 

All (luu~hters mil x II X J1 hy.f Dallls (Holstein X J~rsey) 
H~d Ilane sirc'~ --....,.--_. -

Milk ( 'rest j Fat f Ago :\Iilk I 'rest I l'ut ! Age 

Avera~e of 13: ~1-;:--;;-I~I-;:-l-;-'--;::--;:/:.
ActuuL_______ . __ 13,3UO' 4.34 57()[ 2 2112. 7(j(j 4.89 6221 2 • 
~Iuture-eqllivulenl•. 18,167 ______ 784, ______)17, 24!l______ 842 _____ _I ­'. t I--- ...... - - -~ "-~-'--'-- -~-" .. '.-.~~~-~.--------.--." 

PnOGgNY (W 'l'lIE HOLS'I'gIN >< GUEH"ISIW CHOSsurmo Fr,;.UALES 

Seven of tllt' n Holstt'in X GUI'l'!)SI',Y fpmalcs lwei pl'ojee!: females 
sit'cd by Red Dal1(, bulls wbirl! ('omplpted production l'Pcords. rrill' 
group termillnted 27 pL·pgnll.neit's to R('d Dane sh'()s and these l'csulted 
in2 nbortiQl1s, 10 Inn.!(' f'fdn's, and IG f(,llml(' calves, including 1 pail' 
offemal{' t;wins fUld;i u('nd fpmnl() (oft/n's. 'l'l'l1 of thl' 18 lidng f('Inales 
ht1V(, completpd production /'(>('o/'£!s, I dip(] as !1 ('alf, 1 WfiS d isposcd of 
lwca.lIsc of seV('I'I' mnstilis, I1l1d t\tp oUll'/' htu; bl'fUl IOllJWU to a eo­
opel'l1.tor. 'I'll<' StUlIP 4 Rl,e! Dtuw bulls W('I'(' us('d La produce this 
group of dall~hU\I's of Lilp ll(~htt·ill X ChlP1'lIsP,V [Pll1tt1l'S, n,nd t1H'Y 11/,(' 
shown in 2 subgroups ns w('/'(' (,1)(' dlWgh(Pl'S of til(' Holst(lin X Jersey 

• 

:..~ 
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females. The production records of the group sired by D-501 and 
D-540 are us follows: 

.,•.; 
; .~ I I 


I Daughters (RD X II X G) I : Dams (Ilolstein X Gnernsey) 

Herd No. , I' Herd No. t 

Milk: 'Pest, 'Fat: Age ' ::'lIlk ; 'I'est Vllt 1 Age 
-------,-.-.-----------,-~. lj 

; Lb •• LIM. ! Yr. ;\/0.; Lb•• %1 Lb•. ! Yr. ;\(0.
X-55 .........._•••. ;15.284 684 : 2 I f X-W. ___________ .. 14,577 :~
-1.-17 . 4.68;oj r.s.1 2 5
%1X-oo .._••_._." .... ,15. 0.16 3.98 ~9811 11. X-26 --------- ••-. 11,717 4.84 567 2 0

X-66 ............... ;16.029 4.45 114 2 3 X-28....._•••_._ .• 14.052 
 4.1i.3 651 2 3

X-\)'1 -........... j10,282 4.79 -loa 2 6 X-15 ".'_ ....... 11.341 4.9.1 561 .2 9 

X-201 .......... -.. !1i>.410 3.58 659 2 2 X-14.." ...•. 115.284 4.10 627 I 11


Avernge oUi: ' I Average of 5; 
A.ctUB!"._ •..•. 115'008' 4.z.:; 630 1 2 
 2,' Actual •.•.113'394 4.(}t 618 2 3

1I[ature 'equi,'· . i 1I1I1turc-t''1uiv· 

Illcnt.......... \20.424 i·-..... 855 ........ alent . ,18.013 j ...... . 829 ,. ____•__ 
, ' 

I X-55, X-oo, aud X-66 were sired h}, 0-501; aud X-94 Ilnd X-201 were sired loy 0-540. 


The other 5 tested duughters of the Holstein X Gucl'ns('~T fcmules 
were sired by D-507 and D-50S, and theu.· production )'('l'oL'ds nrc as 
follows: 

Daught~rs (RD X II X OJ I [)BIII~ (Il()Jst~in X GII~rnsey) 


Herd No. Herd No. 

~rlJk i Test I Fat i A~p . :'II Ilk '('cst Ilut Age 


-----;~-I--'--l------~ .. _.- ~- ---;---

Lhs. i % Lbs. ~ Yr. ~fo. Lbs. ,,-;. Los. Yr. ;\[0.

X-211 ..•• , •••••• _ '11.295, '1.70, 5.11' 2 S X-IO. _ ••___....... ;14.577 . 4.(\.~ 68!l 2 ;; 

X-22L............. 13.0fJ-!! 4.43, 579. 2 ;; X-15._._.......... jll.:W 4.95' 51H 2 9 


X-33......__...... ill.363 ,
~=~ .,........... l~:m! g~ m ~ ~ 629 0
1 5.53l 2
X-UL ••••••.•• __ . )14.577 : 4. fJ8 68.1 2 5 

X-25:\. -- ........ [14,206 ,J.33 Olli I 2 1 X-I3 --. -. __ -- __ ill. 000 4.12 491 2 4 


A vemgt' Qf 5: t A I'crag,· of 5: ' 

,\c(unl. . __ 12.31H 4.61 51l-1' 2 5 Actll:li ... _ '12.770 : '1.79 I 010 2 5 

MlltIlTl"NIUiv- :lr.t(lIrt'·i.'!llIiv. ./
I 


alent -_'16,268 741 alenl .: 10, 7tl2 . ~ 802 r- ..------
I X-21l. X-22I, and X-223 were sirc.l hy D-50S; [lJIII X-215 allli X-2.'i:1 W('r!' sired hy D-507. 

'l'he 2 daughlpl'S of D-507 a,yel·ttged beller Lhnn their ditms, but the 
group of 5 is dcfinitely difr('rent than th(' group of daughters su.·cd by 
D-501 itlld D-540. 

When the 2 groups aJ't:' combined, the u.vCl'l1ge production of the 10 

Red Dane X Holstein X Guerns('y ('1'088('8 and that of theil' dltms is as 

follows: 


Daughters (It D X H X OJ by Dlnns (Holstcin X Guernsey),j Hed Dilile hulls 
-------.. -~~---.-

1, , 
:llJIk Test, l;'u( I Age Milk l Test li'llt Age 

'~~'~r~~('-:~~:-~--·· -L08. ", ---;:-'-;;::- Yr. Mo. ~r---:;.-- ---;::-Yr. Mo. 

Aetnnl ____ . ____ :13,080: '1. 43 597 2 3 ,,13,082 4,72 614 2 5 

~llltLlre-e q II i v-!: . 
 1
nlenL. _______ lS. 340 ______ 798 ___ --_j17, 381j-_____ 816 _____ _ 
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PROGENY OF THE JERSEY X RED DANE CnOSsnRED :FEMALES 

Tnhe 2 Jersey X Red I?ane. fenllallc~ WOl'('bma~cd 5 tinlll~S tolHolstein • , 
b d 1. u s an t,le 5 pregnanCIes resu tec m 1 a ortlOll, 2 mil. c ca Yes, an(l 
2 female calves. Both of tIl(> females wore daug-h tel'S of the same cow. 
Their production pel'(ormance and that of their dam wus us follows: 

I Daughters (11 Xl X UD) 1 Herd ,",t). t_I~lln.(Jers('yx ~e~l:)~n.e~_ 

~e~~~:·~.~iIkl~~~1 ~,~~'r:~~~(';~ilk I'I'('~t ! r?,~ I .Ag(' 

Lb.•• l~; J))s. \ Yr. Mo. I Lb,•• , "; : Lb•• ! l'r. .110• 

'X-zaL. .. " . H.:I:IO' 4.22 fJ(14 2 () X-hfill.21:l I .J.l-il 1i.1!/· I II 

,x-28L ........ . 'Ia. O.~i 4.02 527 i 2 4, X ·~Ii. )1.21:l i ·I.HI 1 lia!!: I II 


Averag(l or 2~ 
Actual. ..... la.7fH ·1.12 [>611. 2 2 Ii A \·~\~~ft~Sr2: :11. 21:1! 4.lll' 1i!i!J' II 


'. l\fllturlH'ltllivn' 1\llllurc-<.'1ll1h·, , ! 

lent...... .pS.727 . 7ia , ! ulenL ____ .. 15.oo2 I . 7f~; J 

*.. 1 
...._.i_~_l~ .. ___.... I : __'--~ 

I 'X-2:11 nnd X-2SI w~r~ sir<'11 Ill' Ih~ nolst~in hull (1ov(·rttnr. 

(;- PROGENY OF THE R~~D DANE X GUERNSEY CHOSSBHE() FE~lAl,ES 

Six of the 7 Red Dane X OUN'nSey fenlfL!('S hud 7 heifer ca~\'es 

sired by 3 Holstein sires. The group' of 7 completed a total of 17 

pregnancies to Holstein bulls l'('sulLing in 10 male calves and 7 female 

calves. One of the latter WfiS loaned to a cooperatol'. The produc­

tion pCrfOl'lllanCe of the remaining 6 daughters and their dams was 

as follows: 


Hllms {ned DIlII!' X OU!'rtIS('ylI_~nl~ght~rs ~nx R~) X ~)~ I 

Herd No. Il~rd ::-10. 


:\1 ilk 'l'('SI lo'n[ .\g!'! 
 • 
... ----..' - - -I ­

'" t LIIR. Vr• .\10. I OJ.Y. ~i I lA., l'r. .\10. 
;, 	 X-78 ,J.IO!/ ,till 2 r., X-21 U. nt-l '1.12 flO2 2 I 


X-2t6 5.27 fin" 2 n x-5!1 ,J.I. 0.55 I 4,70 
 fjj4 I II 

X-2IS :l.02 57C1 2 n X-I:! 112.756 4.25 M2 2 () 

X-!!2L I. 1ft Ml.; 2 n x 52 !-I.CH" I 4.30 I~):I 2 2 

X-'.!7Ii. ·1.11 511l' 2 n X·2Oti ,'12.32'1 [ 4.50 ,1flfi 2 2 

X-lOL ._ ...... -t.27 IiHU' 2 2 X -61 12. ·10:1; 4.35 f>12 : I II 


..\ vrnlg'(' of 0: i
Averugl'pfO: ,1","'2 : 	 2
Actuul ..... - <n_ ,,102 2 A""",I '. 13,370 I 4.·10 
Ml1tllrl'-l!C]ulvn· 	 lIlntllf<'<'fIUlv. . I


lent._________ • 1i.71'.! : 771i nl"111 _._..,IR.5oo SIS' 

I X-iS, X-21ft. lInli X-2IR \\WlI sin'll hl' ,",0. UUH: X-224 IIl1d X-275 werp sln'lI by (Jovernor; ond X-IOI 
WIlS sln'd by '"' o. 1ina. 

• 
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PROGENY OF TUE RED DANE X JERSEY CROSSBRED FEMALES 

Ench of the 5 Red Dane X Jersey females had 1 or more daughters 
sired by Holstein bulls. The 5 completed 18 pregnancies when bred 
to Holstein bulls and the results were 1 abortion, 5 male calves, and 
12 fel11ftle calves, 1 of which was born dead. Of the 11 live females, 
1 died, 9 have completed production records, and the last one (X-421) 
is now on test. Pl'oduction records of the 9 daugh tel's and their dams 
arc fiS follows: 

. '1~;;:;g;ll~rs~ ;~;;~~;;; . I DI1I1IS (Ued [)nne X Jersey)
Irerd No. ! Hcrd Xo. 

. Milk 'rest i Put I "\g~ ~Ii1k 'rest Fat Age-------1--1-,,-,-'--, . 1:------- --
< 

..-~ ..., -,... --~~.,.. ._-­
,Lb.. ,r Lb.. Yr••\10. I iJbs. "f Lb•• Yr. ;\{o.JS-~·i ..····--······II~.18~ ~.9~ ~~:I .1 11, X-7" .•••••.... jl2.22H 4.S0: 586 2 7<

X-~I ••• -•.- ••••••• lo.09~ ~.4, li.5 3 Ii X-IIL .•••••••.... ,13.315 i li.1J(; 	 fii·j 2 2 ·l 
579 I II~::gL:::::::::::::l:~:&'l~ g~. ~11· ~ g ~~i:::::::::::::::lr<IU~I! tml i 6:11 L ItX-9IL· .. •• .. ········1'11·30!? 4.92 I 556 2 0 X-li'-., ••.•.•..... 13.315 I 5,06 I H74 2 2X-203............... 15.57S .I.I),~, 630 2 I) X-IO.............. 12.561 5.03j (
nal 1JX-20!L............. 12.4711 oJ. 12 ' 5101 i J ll· X-2\I. ........... :12.691 '1.51)' 
 57!) 1 11X-21O.............. <12.732 :1.95 rot, I II X-IS.............. 1I.'1. .'1l5 5.00 I 
 1174 2 2X-212 ........... :1:1.390 4.,S 000 I' 1 II X-70 .. .... 1l,.'i70 ·1.-17 I 
 51S IA\'crog~ of 0: Avemge of9: i i 11 

Acinul..... ... [.t. :1011 ,j.~n 632 i 2 2 ActuaL ....... 12.695 i 4.85\' GIG 2 1l\[lltur~qui\"ll· l\lninn'-equiv· . t 
lent •• __ •__ , •. 19.6"7 85.5 1.. •· .. · ..1 Il~N~~~~~.:--..:~I-_',_55_7-'f_.._._.._..-'-_-.!..__~S52 

, All 9 dun~hlers were sired by Holstein bull No. 966. 

, X-57 hatl 2 short· time !lbortiollS b(-for~ ral\'lng normally. '" 


f. PROGENY OF TIlE RED DANE X HOLSTEIN COSSBRED FElIIALES 

The 7 Red Dane X Holstein females eacb had 1 daughter sired by a 
Jersey bull. They cOIllpleted 14 pregnancies when bred to Jersey 
sires, whieh resulted ill 7 male cal Yes and 7 female cohes. One of 
these feIllales died of ketosis after calving. Thl' other 6 ban: com­
pleted produeiioll r~cords. as follows: 

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

i [)Ilughters (J X ltD X ill I : DallIS (Hed [)ane X Holstein)
Herd No. lIertl ~o. 

i '" ilk I 'l'eSt ! Fat' Age :~[l/k I 'rest I Fnt I Age ----.--.- ..- --.- ­
c·i Lila. ( LI,.t. 1',. Mo. Lb.. Yr. ,\[0.X-IH.. .. _'l2,fJOS .5.0, tH:1 2 n 5.52 2 2X-I;I.. .. 111,22':; .1. U2 553 J II 5.';2 2 0X-8L ..... 11.103 5.04 5511 2 () 611 2 2 

X-2·11;... H17!; 4.-18 
X-204•.. O,OH ·1.07 41H 2 5 44U L II

6:15 1 11 500 2 4X-202. . .10,:112 4.17 .J:IO 2 5 
Ayertl~e oCf): (jUS 2 " 

Actuui.. _.' 11.572 .J.78 552 2 571 2 2",rature-eCJuivll' 

lun!.. ....... "lI5. ('HI 76:1 


I X-I8, X-IlI, X-H.1. nlHi X-20·j were sired hy Jersey hull :-:0. UJ.J; lIJlII X-2IS find X-252 were sired Ily
Jersey bull "fl. L1811. 

1. 
Beeause X-252 was troubled during her firsL-Iaetl1tion period by an 

abseessed leg, sore feet, and generally pOOl' health, she Wfl,S slal·ted on 
te~t t1.ftercalving a second time. Her p!'od uetion during the (irst 
<} months was about 50 per('cllt higher than during til(> sanw period of 
the first lactation, but she then contra("tcd a S('YN'e ease of mas~itis 
and was sold for boef bccause of the damage to het· uddel". 
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PROGENY OF THE HOLSTEIN X RED DANE CROSSBRED FE~rALEs 

Five of the 6 Holstein X Red Dane females had heifer calves sired 
by Jersey bulls. The 6 completed 15 pregnancies to Jersey sires and 
these resulted in 8 male calves, including a pair of dead twins, and 8 
female calves. Si.-x: of the 8 have completed production records, 1 was 
slaughtered as a TB reactor, and the other was disposed of after au 
eady abortion. The 6 daughters and their dams produced as follows: 

Daughters (J X H X RD) I 1Dams (lioistein X Hed Dnne) I
i 
lIerd No. H~nl No. 

Milk I 'l'est 'I l'nt I Ag~ : ~lIlk T,'st Flit Age 

'--,----- ..-­--~~----
l 

La8. % LI)~. l·r•.MO.l i £/) •• % , I,b •• l'r• •\[0. 
X-77.••.•.. H2.128 4.2; 517 :I 0 X-15. . '12, no ' 4.0·1 514 2 3 
X-2.12....... ' .. i 14. 381 4.10 , 1iQ:I :I I X-87. ·.ba,:/sa, 3.07 52$ 1 11 
X-259.... .\18,144 4.1-1 751 :I 1 X-O'.l. ..,16,1102 :1. 72 iii!> 2 0 
X-27i .. ~~ . ,'12.592 4.1)2 582 :I S X-87 pa,28.1 , :1.97 52$ 1 11 
X-~L...... ,. --"tI2.O:~7 3,03 50!! 2 0 X-\!5. .. .. ,1,1.321' :1.8:1 [).tU 2 0 
X-I06...... '. 11,6211 4.S.1 562 1 11 x-ns .... ..'1:1,352 4.2:1 5tl-! 2 0 

,A	\'orogc or U: : : A \'eru~c or G: t 
"\clUnl....... 'la, 2:111 , 4.3-1 687 :I :I .\ctual. . lIa, H2O :1.9il 550 :I 0 
~'Jntllre:-e(1I1hru· ~ ~!lItllre.ef(lIi\'·1 ' 

lent.. .... (S, 7,li 80i 1Ilent. . , 19, 74t 770 

I X-ii wus sired by Iersey No. 1114: X-2.12, X ·25!J, X-277, und X-201 were sired hy Jersey No. 118G; and 
X-4OG WIIS sired hy Jersey No. 159.1. 

PHOTOGHAPliS OF THE TlIItEl;;·BuEED CIWSSES 

In the following png£'s an' pidurl's of the tlu'ee-brl'ed ('rosses, 
grouped according to th£' breed combinations. Ea('h pi('lme is 
marked with the cow's Herd Ko., so that I'eference may- be made Lo 
her production record ns given in the text. (See figi'. i 2 to 19, •inclusive.) 

, 
.' 
~ 
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3-BREED CROSSES (RED DANE X JERSEY X HOLSTEIN) 

X-39. 3 YEARS, 4 MONTHS . X-54. 3 YEARS, 6 MONTHS. 

• .. 

X-68. 3 YEARS, 10 MONTHS. X-79. 3 YEARS, 9 MONTHS. 

• 
X-235.. 2 YEARS, 0 MONTH . X-274. 2 YEARS, 1 MONTH. 

I 



•• 
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3-BREED CROSSES (RED DANE X HOLSTEIN X JERSEY) 

• 

X-6S. 3 YEARS, 3 MONTHS. X-71. 2 YEARS, 2 MONTHS. 

X-7S. 2 YEARS, 1 MONTH. X-96. 2 YEARS, 4 MONTHS. 

X-97. 2 YEARS, 3 MONTHS. X-207. 2 YEARS, 2 MONTHS. 

X-213. 2 YEARS, 2 MONTHS. X-22S. 2 YEARS, 3 MONTHS. 

X-227. 3 YEARS, 6 MONTHS. X-246. 2 YEARS, 6 MONTHS. • 



67 
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3-BREED CROSSES (RED DANE X HOLSTEIN X JERSEY)c,. 

• 


X-257. 3 YEARS, 8 MONTHS. X...,265. 2 YEARS,. ONTHS9M 

X-298. 2 YEARS, 3 MONTHS. 

3-BREED CROSSES (HOLSTEIN X JERSEY X RED DANE) 

X-231. 2 YEARS, 0 MONTH. X-281. 2 YEARS, 5 MONTHS. 
FlOl.TItt1 H.-Thn;('-hrpN1 ('ro~~('" (Hl'ci Dllli(' X Ho1"lein X .Jer,;ey) and thrcc­

breed {·I'(J~;'P~ ([l()l.~leill X .Int':;ny :< [{eel DUll!'). 
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a~BREED CROSSES '(RED DANE X HOLSTEIN X GUERNSEY) 

X-60. 2 YEARS, Q MONTH. 

~:
i',;: 
~, } 

~~ 
,- X-66. 2 YEARS, 6 MONTHS. X-93. 2 YEARS, 6 MONTHS. 
, '" (.: 

~ , 

• 
X~201. 2 YEARS, 1 MONTH. X-211. 2 YEARS, 9 MONTHS. 

X-:221. 3 YEARS, 9 MONTHS. X-223. 2 YEARS, 6 MONTHS. 

X-24S. 2 YEARS, 4 MONTHS. X-253. 2 YEARS, 3 MONTHS. 

FIOt'RE 15.--Three-breed croSSes (Red J)~llle X HllJstei n X Gucrnscy). 
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'. 3-BREED CROSSES (HO~STEIN X RED DANE X GUERNSEY) 

X-78. 3 YEARS, 9 MONTHS. X-216. 2 YEARS, 1 MONTH. 

X-218. 2 YEARS, 1 MONTH. X-224. 2 YEARS, 1 MONTH. 

• X-27S. 2 YEARS, 1 MONTH. X-401. 2 YEARS, 3 MONTHS. 
FI!l['R~; Hi. -Tliree breed crOSneH (If.oltl(eill >( Iled Dane X GlIerJ1S()'y) . 

.:,',:.:"'", 

I 
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3.BREED CROSSES '(HOLSTEIN X RED DANE X JERSEY) 

• 
.. 
~; 

X-50. 4 YEARS, 0 MONTH. X-57. 3 YEARS, 9 MONTHS. 

X-62. 2 YEARS, 2 MONTHS. X-82. 2 YEARS, 8 MONTHS. 

• 
X-90. 2 YEARS, 1 MONTH. X-203. 2 YEARS, 2 MONTHS . 

.. 

X-209. 2 YEARS, 0 MONTH. X-210. 2 YEARS, 0 MONTH. 

X-212. 2 YEARS, 1 MONTH. 

.FI.GunJ~ 17.-Thrcc-breed cros~;CS (Holstein X llcd Dallc X ./ersey). • 



CROSSBREED~G DAIRY CATTLE 

3-BREED CROSSES (JERSEY X RED DANE X HOLSTEIN) 


X-4B. 2 YEARS, 0 MONTH. X-B1. 3 YEARS, 3 MONTHS. 

X-83. 2 YEARS, 1 MONTH. X-204. 2 YEARS, 6 MONTHS. 

X-24B. 2 YEARS, 0 MO!,!TH. X-2S2. 2 YEARS, 6 MONTHS. 


FIGUR}J 18.-Three-breed crosses (Jersey X Red Dane X Holstein). 
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3-BREED CROSSES (JERSEY X HOLSTEIN X RED DANE) 

• 

X-77. 3 YEARS, 8 MONTHS. X-232. 2 YEARS/ 2 MONTHS. 

• 

X-2S9. 2 YEARS/ MONTH. X-277. 2 YEARS, 9 MONTHS. 

X-291. 2 YEARS, 1 MONTH. X-406. 2 YEARS, 0 MONTH. • 
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AVERAGE PRODUCTION OF THE THREE-BREED GROUPS AND THEIR 

Two-BREED DA~IS 

The 58 three-breed daughters by project sires and out of two-breed 
dams are shown below by groups, according to the breed combination 
of the group. Thirty-two of the 58 daughters produced more milk 
than their respective dams, 30 produced more butterfat, and 22 had a 
higher fat test. The average production of each of the 8 groups, 
based on actual first records of both the daughters and the dams, was 
us follows: 

_. -. -- -- - -- - -.- .. - _.------ ­" 

Tbree·oreed daughtersI Puirs Two·breed damsby project sires 
Breed ~ombi· 1---! Breed c',mbi· 

nation j I ' ' nation 
I~um­

ber !Wlk ,::J.:-' Age Milk lTest '~l~ 
, , 

Lbs. % Lbs. Yr.4'!0. Lbs. % Lbs. Yr. Mo. 

RD X J X B.. 6 13,100 4.n3 602 2 1 12,604 2 0
J X R __ •.•... _ 4.65 580 
RD X H XJ.. 13 13,:160 4.34 576 2 2 II X L_....... 12,766 4.89 622 2 2 
RDXBXO" 10 13,686 4.43 597 2 3 R X G ••.••.••• 13,082 4.72 614 2 5 
11 X J X RD.. 2 13,704 4.,12 566 2 2 J X RD........ 1l.213 4.81 539 1 11 
BX RD XG,. 6 12,842 4.40 562 2 1 RD X G•••• _•• 13,376 4.40 588 2 I 
HXRDXL, 9 14.39:l 4.40 632 2 2 RD X J........ 12,695 4.85 ijl6 2 1 

J X RD X H, 6 11,572 4.78 552 2 1 RD X E ..... __ 14,613 3.93 571 2 2 
J XH X RD.. 6 13,236 4.33 587 2 2 BXRD••.•. , 13,929 3.96 550 2 0 

Average of Average of 
. all 58: all 58: 

Actual ••, ' 1:1,361 4 • .j.l 588 2 2 ActuaL .... 13, 114 4.58 596 2 2 
Mature· l\Illture.. 

eqllivu· equh'!l' 
lent, " .•. 18,240 ~ -- • p • 861 .-- .. - ~ - ~18! __ ........
~• 

I le:~~~~l~'~~i" ..... 
.- -- ._-­

--------~ ~ 

There were 6 daughters of these two-breed females that resulted 
from matings to.nonproject sires, These 6 were continued in the herd 
until they had completed production records and, since they are 
progeny of the cows on the pl'Uject, their' production pel'fot'nlance is 
made part of the re('ord, as follows: 

Daughters b~'nonproJectsires J 'Pwo·hreed dams 

Herd No, Herd No. 
1 I Fat I Age ______' :\llJk ! 'r~st ' "'at~~ MlIk ITest I 


·------1 , ! 

Lb8. ; 0' Lbs. ' l'r. ,I/o. Lbs.: % Lbs. IYr. Mo. 

X-49... " ... ,.". 14,082 ~~GS: 6GS 2 0 X-Jl(U X J).... .. 12.584' 4.82 6(16: 2 4 
X-02... ", ........ .. 15.484: '\.15, 642 2 1 X-30([l v,/}.. .. 11.8671 5.60' 664' 2 0 
X-2iO.... , ....... . l1,7iO 4.70 55.1. 2 0 X-214(U X 0) .. 5501' 2 0 
X-24L......... , 12, QiO 4.86 62.1. 2 4 X-2'J(lW X J) .. .. :~:~~I! 1:~: 579 1 11 

X-242..., 1l.05!) 4.77' 527 2 7 X-18CHD X J) ... . 13, :115: 5.06 
X,2.14.. •. " . J 1. 275 4.78 530, 2 .5 X-15W X HD).. 12. no: 4.0-\ m, ~ ~ 

. Average of 6: A"crage of G: I 
ActU:lL·"·"'·112.n~ 5981 2 14.65 500 2 :1 Adunl ...... 12,556' 4. ii, 

l\/ature'eqnim' . : Muture-equiv· 


lent... ,i 17,23:1 786 alcnt "'117,258 822,•••••_•.. 
I, 

~-..----­~ .-
I X-49 und X-02 were sired hy X-J20, II Hcrl Dune X lTolstein hull; X-2iO WaS sired by Jersey No. 1186 

nlHl X-241. X-242. und X-Z14 were sired by X-IOI, II nea llune X Holstein X Guernsey bull. 

j 

,;, 

., 
i 

, 
" 
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Adding the 6 daughters of the nonproject sires to the 58 daughters 
of the project sires makes a total of 64 daughters from the two-breed ,." .... 
dams. Their average production, and that of their dams, was as 
follows: . 

'. 

IAll daughters of two-breed dams Two·breed dams 

I ' . I . Milk' Test ;~i~~iI Milk !~~l~ 
Average of 64: Lbs. I % Lbs. IYr.Mo.i Lbs. % Lbs. IYr. Afo.

ActuaL________ 13,306 4.46 588 2 2 113,061 4.60 596! 2 2
Mature-equiva- I 1lent__________ 18, ]45 ______ 800I------!17, 930 ______ 818 -----­

1 

The differences are not signifiC'itnt, but it should be stated that due 
to difficulties with supervisory help thel'c was some decline in the 
quality of management during the p<'riod when man.v of the three­
breed records were made. 

PRODUCTION PERFORMANCE OF THREE-BREED CROSSES. GROUPED 

ACCORDING TO THEIH SlitES 

Production performance of the thl'ee··breed dfi.l1ghtet's of two-breed 
dams has been shown in groupings according to the breed makeup of 
the dams. Additional information on the results of crossbreeding is 
revealed when these three-breed ('I'osses are assembled in get-of-sire 
groups. 'rhe figUt'es shown art' thl' fi.yeritge production lesuIts by e._ 
groups aecol'{ling to breed combllJitlion and then un average for all . 
daughters of each of tll(' bulls used. 

• 
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CROSSBREED~G DAIRY CATTLE 

The average production of the daughters ,of 4 Red Dane sires, and 
that of their two-breed dams, was as follows: ~' 

,.' 
Daughters of Red Dane sire DBms 

N f D-50t
umbete~8 daugb- �----;---.----.--- _Breed combination 1---;---,----.----

Test FBt Age _______I_M_il_k I--1>-fi-lk--Test 1~1~!_______ 
Lbs. Lb8. % Lbs. Yr. ].[0.

4____________________ 13,175 % L08. 'I Yr. J.!O'!4,76 611l 2 2.r X H 12,812 4.41 558 :2 23____________________ 12,4n4 4,90 nOD III IIXJ .12,448 4.95 615 2 1
3. ___________________ 15,450 4.30 66" 2 I U X G . . 13,449 4,72 6.14 2 3 

Average of 10: Average of 10: 
ActuaL ___ •____ 13,644 4.66 62,~ I 2 1 Actual." .".12,894 4.66 598 2 r 
MBture-equlv- , Matllre-equlv­

nlent._________ 18,946 872 ! alent. .._____ 17,585 816
"I 

I---~------~---I 

Dnught('I'S of He<l Dane sire 
U-540 

1_____________ •______ 
14.121 4.08 577 2 0 .TXU 12,189 1i,13 625 1 84 •• __________________ 15.846 4.10 U46 2 3 n XJ 12,510 4.94 616 2 2

2 ..________________ • 14,346 4.19 576 2 4 li X O. 13,313 4.53 594 2 4 
Average of 7: Average of 7: 

ActuaL....._.. 15,171 4.12 616 2 Actual." ' •. 12,694 4~85 611 2 1 
Mature-c'qu i v· Mature-equiv­

«. 

nlenL________ • 20,473 830 alent________ 17,481 842 

Daughters of Red Done sire 
D-507 

1•• ______________ • ___ 
.. ~ .,_. A_12,317 4.67 575 2 0 J X II 12,189 5,13 625 1 81____ •_______________ 

• 
~ ~8,460 4.31 365 2 6 If X J ... 

~ 

,- 13,690 4.74 649 2 8
2.___________.._____ • 14,166 4.34 616 2 3 UXO 13,284 4.40 589 2 5 

Average of 4: A verage' of 4: 
ActuaL..___ .._ 12,279 4.42 543 2 3 Actual., ,_ 13,112 4.67 613 2 3 
Mnture-eqniv- :Mature-eqlllv­alen1._____olent.......___ 16,625 735 17,517 821 


Doughters of Red Dane sire 
D-50S 

5____•••______..... _. 12,886 I 4.2U! 542 2 2 llXL . ~ .... 12,076 4.85 626 2 3
~ ~ " 

3.._______..___ .. __ .. ll, 16.1 4.70 5:lO 2 fj llXL - , -- ~ ...... " 12,427 5.05 624. 2 5 
Average or 8: A vernge of 8: 

Actun!.. .....". 12,240 4.42 537 2 ActlUll. .. ,"' " 12,770 4.92 625 2 3 

~ 

Meturc-eq ul v- 1>[nturc-equlv­
olcnt..._______ 16,2,,9 713 nlent..______ ,l7, 04.1 I 837 

I ' 

Daughters of 4 Hed Dane sircs ' I! Dllms 

Milk t Test I Fat . Age . Milk I Test ! Fat Age 

Avera~e of 29: • ~~~ Yt. 'Mo.\--;:-ll~l-;;;;- tYro Mo. 
Act\Jnl . . ,,____ . 13,437 4.43 588 '.l 21 12,841 4. is 611 2 2 

.._.~~~-e~I~llvalent __ .~8~~5.1 .. ___ . 700 ....... 17,400 ...... 829 ---------

I IS of Ih!' 29 <laughters produced more milk tlllll1 their respcctive dams, 13 produced more fat, and 6 had .: 
higher test. '; 

:.

<, 
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Tl1e average production of the daughters of 3 Holstein sires, and 

tha.t of their two-breed dams, was as follows: 


Daughters o( Holstein sire No. Dams 
Number of daugh· 966 Breed oombluatlou 

~ I----~--~-~----I I---~----~-~___ 
Milk ~I~I~. ~I~I~!~

-......,.,....-----1---- ----,-----:--------1---:---·___-- ­
3.____. _____________• 12.544L6a. % • 

I 

L63. Yr. Mo. 
• 

Ill) X 0 ___ _ L63. % £68. IYr. Mo. 
575 2 	 4.30 606
9_________________ ._. 14.393 4. r':l 2 	 1:1.808 2 0 

4.40 6.12 2 2 RD XJ_ • 12.60.'; 4.8.5 616 2 I
Average of 12: Av~rnge o( 12: 

ActuaL ... _. >. 13,931 618 2 2 Actunl 12.07:1 4.n 614
.. 	 2 
 I

Mature - eqlllv· 	 Mntur('-~qllfv-alenL________ 19,008 839 nlent.. ____._ 18.000 -- 8M . 

Daughters o( Holstein slr~ 

Oowrnor 
 ,,

2____•____ •_______ •• 

__•_____•___"'__ •_ 
 13.704 4.121 Ii66 2 2 .I X RD 11.21:1 4.81 530 I II
2~ 	

12.808 4.13 029 2 0 IWXO 13.184 4.-15 .'i85 2 2

Average 014: AveNlg~ o( 4:
ActuaL_,,____ , I~, 256 4.13 I 12. 109 4.6.1
2 ActuuL 562 2 I


Mntllre-equiv- 547 Mlltllrl'-t'fllllv· 

BI~nt.._,,____ • 18.328 --" - -~ 757 -.- .. nlenL_._. __ 16.927 781 


Daughter of Holstein sire 

No.17ti:1 


1.________________ " 13,805 4.27 I ['S91 2 2 RDXO '._. 12.46:1 4.31; 542 1 II

Mature· eqllh" 	 1\-fnturl'-NIIli\".alenL________ 18,774 ..... ' 8UI) alnnt_ .• _...• j17. 607 770 " 


Daughters of 3 Holstein sires I I Dams 


______________M_l_·lk_ 'J'~~l i~~~~_..J~~i~l~ .-
Average of 17:

Actual .- .... ______ _ 'I £b3. ; % I Lb8. I' Yr. frIO." Lb&. % I Lb3. IYr••Ha.13, 7641 4.37 BOO 2 2 12,7fiJ 4.69 Wi 2 I

Mature-eqll(valen t. . - 18.835 '_.__ 817 .._ 17,720 .-_ 830 


------------------~----
1 11 of the 17 daughters prodUced lllorcllIllk thnn their respective dams; 9 PNllluccd morc butterfat. nlld 


.bad 8 higher test. 

:" 

• 




CROSSBREEDING DAIRY CATTLE 

The average production of the daughters of 3 Jersey sires, and that 
of their two-breed dams, was as follows: 

" 

Daughters of the Jersey sire 

Number of daugh· No. 1114 


rem �----~----·----~----I 
,Milk , Test : Fat Age 

---------/----------- ----
Lb3. 

4•••••••••_••••••_••• 11,2.15 
L._................. 12,128 

Average of 5: 
Actual ......... 11,414 
Mnture-equlvn·

lent. ••.•_____ • 15,845 

% Lb3. Yr. Mo.: 
5.00 	 562 2 1 

4.21 	 ,~17 2 0 

4.85 	 553 2 


768 


Dnughters ofJersey sire No. 1186 

>­

2.___ "'" _•••••••.•. 12, 245 1 4.33 ' 533 ! 2 2 

4 ..••~............... 14,514 4.22 611 2 3 


Averageo! 6: 

ActuaL ........ 13, 7571 4.26 585 2 2 

:M:atllre-cQlllva.

lent••_••__.... 18,771 . 797 


Duughler of Jersey Sire Xo. 1593 


11
l..-Matii~e:e(iiiivii. 11,620 I4~~1 ~:~ II..lent........._. 16,514 . 


.'
) 

J 

Dams 

Breed combination 


I----~--~----~----
Milk f Test I Fat Age

---------1---,--,-- -----
Lb3. 


nnXH 14.08a 

lTX RD 12. iaO i 


A \'prnge oi 5: 
Actual. . 13,812
Mnturc.eQui\;~ 

alenL•••_._. 19,009 

nnXH ....... . IIi. 675 

iT X HD 14.3i2 


Avenlge of 6:'" 
ActunL 	 ..... 14,806 
Mnture-equlv·

alenL.•_____ 20,710 

I 


) H X RD . __ 13,352 
f ?\'tnlUrt1.,.pquh"· i 

: :lll'nl........]18. 693 


Daughters Of 3 Jerse~' sires I 


1 


% 
! 

Lb,. Yr. Mo. 

3.1'7 541 2 I 

4.04 	 514 2 3 


3.90 	 536 
 2 


737 


4.05 	 631 2 4 

3.87 	 556 2 0 


3.93 	 581 2 1 


802 

~ 

•• 23 	 564 2 0 


790 


Dams 

I AgeMilk Test Fat: Age Milk' Test Fat 
---------,------.------.--,--
Average of 12: ILo,. , % : Lb.. : Yr. "\[0., L03. ; % i Lb., i Yr. Mo. 


AetunL .... " ........ 12.6031 ·1.55 !i70 I 2 1 i 14.271 i 3.94. 5m! 2 I 

l\-[aturl'-NIUh-ulent. ..• 17.'281..... 78.1l·· ·1 10'8:!:ll .. · .. 1 77~I"--·--

13 of the 12 (lnughl~rs lIro!ln~e(l more milk thun thl'lr reli(lectlve dallls, 8 <laughters Jlro(fuced llIore buttcr' 
fat,umI12r1nnght('rs tested higher. 

Some discussion of the results with these individual sires is called 
for, as the results are somewhat warped in a few cases. The perform­
ance of the 3 Holstein sires is fairly consistent in that aU daughter 
groups llvernged higber than their dams in milk, and on the basjs of 
actulIl records thc 17 daughtcrs produced about 1,000 pounds more 
milk than thcir dams and held about even on butt('j'fat production. 
The mature-eq uivalent figures show nbout 1,100 pounds more milk 
for the claugh tel'S nncl 1:3 pounds less fat 011 tbe twcmge. The dams 

" 

t.o which the HolsLeill sires wore nll\,led produced less milk and 11 

pounds more fat. than the lWernge of the entire two-breed group. 


The 3 Jersey sires, as expe<:Leci, sired daughters which produced 
less milk and somewhat more butterfat than their dams. On an 
actual basis the daughters averag(·d about 1,600 pounds less milk, 
raised the fat pcrcenLnge about 0.6 percent, and averaged 10 pounds 
more butterfat. than their two-bree(L dml1s. The snme picture holds 
when studied on a mlttul'c-eqllivalent bn,sis. 'fhe two-breed dams 
from whicll these dlLUghtPt'S caf}l(' nYt'I'n,ged higher in milk and lower~ 
in hutterfat than the entire two-breed f,'1'oup . 

. . "t. 
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Two of the four Red Dane bulls made a very go.o.d showing when 
mated to. two.-breed females o.f differtlnt co.mbinations. D-501 raised .,the milk and butterfat materially, bo.th o.n an actual and Qn a mature­
.eq'uivalent basis, and the butterfat test remained the same. D-540 
(an inbred son o.f D-501) had daughters which sho.wed flU increase o.f 


,almost 2,500 PQunds in mill( and a slight increase in butterfat on an 

actual-reco.rd busis, and a 3,000-Po.und increase in milk but a slight 

decline in fat pmductiQn on a mature-equivalent basis. There was a 

marked drQP in butterfat test by his daughters. 


D-507 had Qnly 4 daughters, and 1 o.f these macle the lo.west recQrd 

of any cro.ssbred in either g.meratio.n. TIlis daughter (X-246) was 

Qut of a high-pro.ducing dam. In this small gro.up this 1 lo.W reco.t'd 

bas an undue etrect Qn the average; the o.ther 3 daughters sho.W an 

average increaso o.f mQre than 600 pounds Qf milk and 1 Po.und of 

butterfat over their dams. 


D-508 was definitely it Po.Ol" transmitter. While 4 Qf his 8 daugh­

ters produced more milk than their dams, only 1 o.f the 8 pro.duced 

more butterfat. His daughters aV(lraged nJmo.st 90 Po.unds less butt(.r­

fat than their dams on an !tctun.] basis, and ]24 pounds less o.n a 

mature-equivnJenL basis. The cfrect of this bull's daughters Qn the 

entire tlu'ce-bTeed gro.up' of cro.ssbr(lds is best sho.wn by compat'ing 

th~ avemge pro.ductio.n of all 58 itnimals ill the gro.up with the aver­

age of the 50 that remain w11en the daughters oJ D-508 are o.mitted. 

The average production of the 58 three-bl'e..)d daughters, and that Qf 

their two.-breed dams, was as fo.llows: 


58 throo·breed dnl1ght~rs 58 two·breed dllrns 

Mltk i '['e.! Ent 'Mltk 'rest i FilL Age •----------~.----- .--'-"--~ ---. , ; 


Average of 5S: I.bs. I '; ; Lba. 'Yr. Mo., Lb.., o/c .Lb.. I Yr. Mo. 

1 

" ~~~~~;~:~cit~iVa- .. i13, 361 4.44 5SS 2 2 13, 114, 4. 5S'1 596) 2 2 
.'"" 1 ___I~:t_~:::~= .. _:lS, 240 .. __ • __ ~Oll' IS, OO~:_ ~-_~,~~I ___~~f-.-1 1 

The average pro.ductio.n 0.1' 50 three-brood daughtprs (Qmitting the' 

8 sired by D-508), find that o.f their Lwo.-bret'd dams, was as follo.ws: 


I __~three'h~eed duughters. __~~~nrns___ 

Mltk : 'I'est Fut Age 1 Milk i 
--------~,--- -~--:.---:.---..-. , 

I --- ­
A~erage of 50: J. Lb., i % 1 Eo.. Yr. Mo.! I.bs. : % 1 LllS. : Yr. ;"[0 


AcLufiL__ .. -"" -_.113, iHOJ 4. 44 . 59Sl 2 2 1'13, 1681 4. 52 5!)2\ 2 1 

Mature.eqUivalent'iiS, 55G -.: ...~:,' ,_81GI_ .~~~~._1~1__ ~._-_..~1:t__,1 1 

WithOltt tb~ dau~hters of D-f)OS, the three-breed gro.up sho.WS 

increases in bo.th milk nnd buLterfat over their dams, o.n bQth the 

actual and mat~lre-l'quivflJent buses. 


• 

, 

'l" 
. -#., • t. ~\-<i.l::.3:\.t:;~:C':, 

http:follo.ws
http:actual-reco.rd
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REPRODUCTiVE PEHFOR~lANCE OF THE THHEE-UHEED CHOSSES 

Although all cows in this group hove not yet moved into herds of 
COopcl'iLtors, the l'eprodll(>,tiy(> story on this phase of the project 1S 
almost complete, and is slimmarizE'd bf'iow in tabular form. The 
pregnancies listed in the tn,hlP are thosr whieh l"rsliitecl when the cows 
werr mated according to tll(' I)['ojret plan. This plan called for mating 
lhe threr-breecl females to pro,'ed sires to start n srcond round of throe 
hreeds. However, in the ('ase of those onimnJs descended from 
foundation cows of til(' GlIcrnst'Y brN'(l. this plll·ticular mating was 
to a proved JE'l'sry bull, and thr rrslilt can lw einssed os a four-breed. 
Others would be designated as in the second <'yelr, fit'st breed. 

F~m!\Ie calves 
BreNI ~'01lI binll lion ,Breed of sire tiSI'd 1 rips tet. t\ bortl()J1~ ,.- ----c----i'r"q""'I' iIllll!' '''Iv~s 

of felllnI,' 'I llIinnled ' I Live ~LDe'l(l 
-----.!~ 

HD X J X lL. Holstcin ___ J
1 

13 16 18 l------­ltD X H XL' ,Jersey _____ .' 31 1 15 I 16 i-------
HD X H X (L. _.. do __ . __ . 23 1 14 29 '. _____ _ 
H X HD X G__ do_ •.• ___ 12 1 5 6 
H X HI) X L ..•do_ .. ___ 21 4 1 5 12 
J X UD X fL_~ Holstcin___ 8 1 5 2 
.r X H X UD __ Reel Dallt'_ 9 6 3I " H X ,J X IlD. .do___ 4 2 I " 

Total ___ • 121 7 258 2 357 

I Includes 1 twill. 

: IncltHI('S Z twins. 

3 Inclll'les '.1 twins.
'. 

I 

Of the 57 live heifer calves, 2 were ff'(~eml1rtins, 2 were loaned be­
cause their dam dircL beforr completing a procluetion t'ecoecl, 4 died 
us eaIn's, IU1c1 7 o(h('rs werr lost before eompleting a production 
record. T\\-ruty-threp of the 42 remaining ba\T(' complrted pl'oduetion 
t'('eol'ds, til(' others being on test or nud<'I' cllhring age, 

In Ilddition to the above, this group terminated 18 pregnancies 
when bred to non]}l'oj('et sires. '1'hese i'('sullt'd in 5 male CHIves l1nd
la femn,le clllYes, 1 of whieh wos born drlld. Foul' died IlS calves, 
1 wns disenrdrcl because of fl. dltll1agecl udder, and 6 of the others 
hH Y(' comJli('tt~d pmduetiou records. 

1; 

;. 
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PROGENY OF THE THREE-:BREED 'CROSSES 

PROGENY OF RED. DANE X JEnSEY X HOLSTEIN .FEMA.LES '.: 
Sbc RD X J X H females completed IG preglll"Ll1cies whon bred to 

Holstein sires, rosluting in 6 male cn.lvgs and 8 female cn.h'os, inehlding 
) pair of mixed twins. Of the 8 females, 1 ",us a fl'pemartin, 5 111we 
completed production l'ceords, and the other 2 IU'(' now on lest. 
11atings to nonproject: bulls produced 3 [emaIl's, I of \\'hieh died and 
the other 2 have completed records. 

The production performance of the daughters of RD X J X H 
females and their dams was as follows: 

Herd No. 

, 
i . 
.'. 
, 
~" 

1 X-69llnd X-O·I wer~ by Holsleln slrv ",t). 96»; X·~62 find X-2i2 wem by liolstf)Ju $jr~ Governor; nnd 
X-293 wns by liolsteln sire So. 17C.1. 

Three daughters produced more milk than their respective dams, 
2 produced more butterfat, and 2 had 11 higher but.terfat Lest. 

It should be noted that the tl\·ernge production of this group of 
three-breed dt1ms is considerably highe.l· than that of the three-breed 
group as a whole. 

PnOCENY OF ~EI) DANE X HOLSTEIN X JERSEY FE~tALES 

Thirteen females in this group luwe tel'minated 31 pI'egnt"Lncies from 
matings to Jersoy sires. 'rhese t'esuHed in 16 male cn.ly('s and 16 
female calves. One male calf WfiS bom dend, l111d there wus 1 pair of 
mixed twins. The 16 female calves included 1 freemal'tiu; 2 died as 
calves, 2 were disposed of because of mastitis and calving difIiculLies, 
2 are now on test, 3 are under calving age, and 6 have compi(>led 
>production records. No females resulted from matings to nonproject 
bulls. 

• 
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The production performauee of tlll' daughtN'S of RD X H X J 
females and Lh('ir dams was as follows: 

Dams (RD X H X J) 
Herd );0. !lerd );0. 

Milk Test Fat Age 

U).!. (" Yr . •Uo.X-240. ______________ 11.661 UM. (" 
t Lb•• l'-r. ).[0.4.'40 2 6 X·6;; ••__ '.____ •__ 12.896 4.67 602 I 11X-251 ..•...•. . W.4S'; 3.U~ 2 2 X ..OO h,,775 3. i-I 62. 2 0X-2.;fL......... ,13.24.'\ 4.50 2 '; X':;I 13,U(lG -1.70 011
X-25..~ .. __ ~~._.~~~_ 10. i·Hi 4.92 2 3 X-97 13.S2' 4.60 f,15 2 

2 0 
IX-270 "~.~_.~~ .... " ;1~Oi5 -1.0.'; 2 () X-1j5 12,.,9'; -1.67 G02 I 11X-107 ... '.. .1t.530 . 6.1$ 2 ·1 X-II, 1;1•.~21 4.00 0;15 2 1

Awmg~of6: .\\·NilJ.{f'" of n: 
Actunl ,. 12. iG9 4.77 002 2 Actnal 13,1>';9 4.50 61~ 2 0.Mntllre-e{lui\-a- • Mnttlre-Nlui\"·

lent 16.985 alent ,19.410 866 1..,-----­
,w ! 

Two daughtNs prodtl('pd morp milk than (hpir l'('speC'tiy(' dams, 3 
prociuC'('d mOl'!, hu (U'rfa,t, and :~ test('d ltigllPI:. 

PROGENY OF RED DANE X HOLST,EIN X GllEHN'SEY FE;\lALES 

EI('yen f('males in this group \\'(,1'(' bred to ,TNS('Y sin's and terminated 
2:3 pr('gnancies. which ['esulted ill 1 ll,bortion. 14 mal(' cah-es, and 9 
femule cul\-cs, inrluding a pai.r of twins. Th(' dam of tlll' twins wus lost 
<iu!' to mastitis, und th('~' \\"('1'(' placed on loan. Two of the ['emaining 
J hu\'e completed production reeNds, 3 are on test, und 2 are uuder 
cah-ing age. FoUl' pl'£'gnanci.f'S to nonpI'oject bulls resulted in 3 
female calves, 2 of which huy(' compl('t('(l production 1'('('ords. 

The production perfoI'mance of the daughtrrs of the HD X H X G 
f('males and thrir dams \\"as as follows: ., 

.~Uuughtt'rs (J x un X u X n) J Dams (RD X U X 0)
Herd No. lJerd Xo. 

Fat Age ~!i\k T~sl }'at Age 

ill•• I"; liJ~. Yr••~[o. Lb." r< 
( 0,.. Yr. Mo. X-201. 15,401 4,3," 70S 2 .j X-66. Ifi,Cl2!1 4..j5 714 2 3X-2f.l '10,930 ' 4,3G 2 X-93476 I 10, ~~2 4.79 493 2 6

A'-crnir of 2; A\-prng,· of 2: 
Artual. 13,160 4.47 591 3, ArUml l;j,156 4.62 ' 004,2 6Mnturc-NIUi\"u­ l\[llttlr("~flui\-- l1('llt 17.760 • i91 ulcnt 17,320 , 794 ! 1 

\ 'J 
.~-~.-~, 

1 Doth daughters werr by the Jers,'y bull ~o, 11SIi. 

PROGENY OF HOLSTEIN X JERSEY X RED DANE Ii'Ei\lALES 

'rhe 2 fPllHt\£'S in this gl'Ot! p t<'I'minnl('d 4 pI'Pgnnllcips ",h('o bred 
to R('d Dun(' bulls. Tlw3' prod lH'pd a mnlp culns ilnd 1 f('male 
cillf. One of (lI(' Ulillps WIlS dc,ltd al birth, anel til(' [('mal£' calf is uudC'l' 
breeding llg('. 

,,; 
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PltO«;EISYO,F lIOLSl'EIIS X RED DAISE X GU~RNSEYFE:aL\'LES 

This group of 6 females completed 12 pl'cgnancics ·resulting from 
matings to Jers{'y sires. There \\'/1S 1 abortion, 5 male calves, and 6 
female calves. One female died as a calf, 2 weI'l' discarded becausc 
of lump ja,v and mastitis, 2 have complett'd production rc('ords, and 
the other is on test. None were brad to nonproject sin's. 

The production pedormance of thc daugh Lcrs of H X RD X G 
females and their dn,ms Was as follows: 

:UtlughWrs (J x II X IU) X 0)1 L_Dm~s~~ X RD X OJi ___ ·~·"" _
Herd No. Hen! No. 

\ Milk' T,'st I Milk: 'l'C$t Fat Agc
------!..- ... --.- --- .--...•.-- .. -" .,•._._-

I Lb.. ct' JA}8. Yr. Mo: Los. ~ 

,x-23i.............. '112.412 .C5,~, 56U 2 0 X-iH... .10.469 4.69 

1 

, 

X-414............... 12.1J.l1 -1.07 6-13 2 I X-2IR. 14.1Y : 3.92 


Averllr,'-' oC 2: I I- ..A v('mJ!(l of 2: ! 

ActunL. ........ :12.6ii! 4.78 non: 2 Ii Aetnal. ... __ . 12,50ti i 

l'vlature-eqnivlI' , _ ! I Mlltnrc'Cqlliv·, ! 

4. ar j 

Icnt........... ,ll.fiI8 " ... . 8-12 •. l 1IIent••••. "116, 985 i 


___~_••_I.__._ .._I, 

J X-237 WIll! by the Jersl'Y sirl' Xo. llSn. !lIlt! X-IH WIL' h~' till.' .lcrs~y sirl' No. 1593. 

PROGENY OF HOI,STEIN X REI) DANE X JERSEY j~El\1ALES 

As fi. result of ma,(itlgs to JE.'rs('y sires, 10 femalE'S in this group havE.' 
terminated 21 pr€'guaneies with 4 abort,ions, 5 malr ealves, and 12 
female eltln~s. 'rlm'e of tlH' heifel's \\'(we lost, 2 are on test, and the 
other 7 haye completed pro~lll('tioll I·('(:ords. Thcre 18 also 1 femalc 
.resultin~ from It mating to a nonprojeC't bull which has complE.'ted a 
production record. 

The production perfOl'lUuIV'P of Lhc dl1.ughLers of the H XRD XJ 
females and their dams was as foHows: 

". 
~~> !Dllughtcrs (J x n x fiD x J) I f Dnms (H X RD X J),.;. 

Herd 1-{o. 1----·----'-,--.: BcrdNo. 
i Milk '1'(>.'11 I'llt Age : Milk '1'cst' Flit Ag,' 

IJ}$., 'i(,
X-243............... 12.210 5.00 ftIS .. 2 ·l' X-SL............ 15.ooa 4. i2 iS1: 2. fj

}C".26-1 ............... 13.681 4.51; lili: 2 2 I X-50.. .. ........ 1f1. 1~6 3.Ui . f>4:J 1 11 

;X.,267...............1,16.0iO: 4.26' (lS-I 2 :I' X-203 ............1!5.5iS 4.0.., i fi36: 2 ()

X-:26U ,...............11. 558: 4.711: 55(1 2 8 ' X-21O ........... 12.732 3.05 ' WI I) 11 


o/r LbJ. Yr. ,"[0. ; Lbs, IJJJ. Yr.•\lo. 

X-2i8 .............. '!'IO. 013 4.861' 531: 2 fi I X-212 ............ 13,31l\i , >I,·lS \ GOO' I 11 

X-2SO............... I:I.fiiG: ·41..5Iq3~ litn 2 tl ! X'OO ........ '"'' 11.302 t 4.92 I 551i) 2 11 

X-2Il-I.......... __ •• 14.Q50 . 5S0 2 0 I X·S2... " ..... 15.003 ',1. 72 I i51 i:1 r. 


..~ .. A veragc oC i; I.' Avemgeot7: I I iActunl. ..••. 13.lfAl 4.:m! liOO 2 -I I ActIIIlL •... ,. 1-1.420 ll34i2 I 
Mnturo-eQuh'n· Mnturc·eCllliv· I 

IIlcnL ...... 1U,776 •..... _ .~n~:" .. ~ .. ~ 17,~24.I_1 79:1 .'~~. ..4:~:·1 Sll7 \. 

I All dllugh\Qrs were by tM J~I'll('Y slr~ Xo. l1S6. 

Two daughters produced more mille than their respective dams, 3 
produced more bu(,ter(at l and 5 tested higher.· . 

'I'llis gl'OUp of dams avcJ'l'Lged considel'l1bly hjO'beJ' tha.n Lhe thl'ce­
breed females as a whole. 'fhl:', faillll'e of the.. 2 (laughters of X-S2 to 
approach her record of 751 potmds of butterfat accounts for all of 
the di1I~ence between the daughter and dam groups. '. 

http:12.1J.l1
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PROGENY OF JERSEY X RED DANE X HOLSTEIN F,EMALES 

This group of 6 females terminated 8 pregnancies resulting from 
matings to Holstein sires. They had 1 abortion, 5 male calves j and 
2 female calves, 1 of which died young. They also conceived 4 
times to nonpl'oject bulls and had 2 male calves and 2 female calves. 
One of the latter freshened with only 3 flmetional qUaI'tm's. 

The production performance of a daughter of a J X RD X H 
female and her danl was as follows: 

~.- -""--' --------~~,---.- .....,~-----

IDaughter (II X J X HI) X EI) I Dam (J X Rl) XR) 
RerdNo. I ' ; . I Rerd No. -, 1 I 

: l\[i!k 'rest i Flit i Age I : ~[!lk : TcstFnL Age _________, ,,__l__.___ 

i Lbs., C:c ; Lb•• ; Yr. Mo.j i LUs. o/c' Lb.,. : Yr. Mo. 
Jt-~l'[;iur;;~i;j~a. !la.20r. l 4.4'1 5110 i 2 3\ X-j~r:\tiire.rqlli\•• 112.!jr'~ ;'07 i G-131' 2 0 

lent. ·_"--117.S29-~t 70li \ .. --... 1I1ent.~....!l~.73~ i:·.:L..~-==--

PROGENY OF JERSEY X HOLSTEIN X RED DANE .FEl\IALES 

The first females if.! this group produced only mal(' calves, and the 
6 altogether tEu'minated 9 pregnancies to Red Dane sires' which. 
resulted in 6 male calves and 3 female calves, alI of which are l.mdeI' 
calving age. There were also 3 pregnan('ies to nonpl'oject bulls, 
whieh resulted in ] male calf and 2 fel.llale ('alves. One of the females 
died and llw other is lfficler calving age. 

AVERAG:E PRODUCTION 01<' THE PROGENY OF THE THREE·BREED FEMALES. 

For convenience, tIll' progeny of the tlU'ee-im:.cd females are shown 
below by groups according to their breed combination. The average 
production of the various groups, p,nd that of t.heir t.hree·l)l'eed dams, 
was as :follows: 

Dllught(.rs I 'l'hre(··hr~e(J dams 

·~--·T! ~--;-'~-'----'--,"-Breed c()lIIbinntiQn 
b~~I'; Milk 'l"'51 Fill, Ag,' ~t!ik '1'.,1 F"l: Ag~ 

--,1~-,.,..,.....~·,!--"-·--~ ~----".---~" ,-.~.--.-- t--'-- -- ­

i Lf)s. o/t Lb,,,_! Yr. Aia. j Lbs tI:' Lb:f. Yr. .J,"lo.
1:1 X RIl XJ XH '130· ·1.35 603: 2 I [1·1.ml (v15' ~9: 2 0 

J X Rll X H X J « 12:~f\il' 4.77 liQ2 2 4 ]:l.HGO :(50 

1
[ 1)111 2 0
'I' 

J X H 1> X n X (I 2 13. I!~i: 4.47 fi91' 2 3, 13. 1M ~. 1\2 ' rol; 2 5 
J X H X ltD X G 2 , 12.0,1: 4.78 60H \ 2 1 12.5011 4. al 531: 2 3 
J X B X Itll XJ, 7 13. IUti 4.59 (iOO ~ ·1 \,1.4211' 4 .• 11 6:1-1 1 q 1 
II X J X RIl X B I 13.201l 4.47 fillO 2 :l 12.fi(k~ v.(), ~31' 2 0 

AVI'ro~(' of 1111 23: 
Actuul............ 13.174 IiOO 2 3 la,987; 4.48 621 2 1 


_.~r~~II~e:eqUI"lIiM I·· 17,7(14 SOO lil.33r. i 8~~.-. --••• -

I JO of tlw 23 duughters prodllce!t more milk thllll their r~$Jleeth'I' dl\!IlS, l\l prollucl'\l 1I\0re butterfat, 
and 12 test~d higher. 

Two fads need to be considered iu assessing the comparative 
performance of the 23 daughters !l.nel dnms in this group. All but 6 
daughters al'e by IN'sey sires, whieh may a,('.eollnl in part for the 
difference in mill.: producLion. Also, this group of 23 tJu'ce-bl'eed 

http:Dllught(.rs
http:tlU'ee-im:.cd
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'dams_averaged 873 pounds more milk and 25 pounds more butterfat 
. than .the average of all 58 of the three-breed females, These figures ...•..' 
may change somewhat when more daughters of Holstein sires and . 
those of Red Dane sires-have completed records. 

Thereis a high degree of uniformity in the average production of 
the progeny of tho three-breed groups regardless of the order of breed 

. rotation. 

PHOTOGRAPHS OF PROGENY OF THREE-BRimD CROSSES 

In the following pages are pictures of the progeny of the three-breed 

crosses; Each picture is marked with the cow's herd number, so that 

reference may be made to her production records as givp.n in the text. 

(See figs. 20 to 23, inclusive.) 


• 


• 
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PROGENY OF 3-BREED CROSSES (H X RD X J X H)

• 

X-69. 2 YEARS, 3 MONTHS. X-94. 1 YEAR, 11 MONTHS. 

• 
X-262. 2 YEARS, 2 MONTHS. X-2.72. 2 YEARS, 0 MONT!:"!. 

. ~ 

• 
X-293. 2 YEARS, 2 MONTHS. 

FIGUREl 20.-l'rogcn,v of !.hl'cc-bl'ccd crosses (Holstein X Heel Danc X Jersey X 
II ()istcin). 
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PROGENY OF 3-BREED CROSSES (J X H X RD X J) 

• 

X-243. 2 YEARS, 5 MONTHS. X-264. 2 YEARS, 3 MONTHS. 

X-267. 2 YEARS, 3 MONTHS. X-269. 2 YEARS, 9 MONTHS. 

• 

X-278. 2 YEARS, 7 MONTHS. X-2BO. 2 YEARS, 6 MONTHS. 

X-294. 2 YEARS, 1 MONTH. 

FIGURE 21.-ProgellY of three-breed CI'l)"~eH (.Iel'~ey X Holstein X Reel Dane X 
.Jersey). 

• 
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PROGENY OF 3-BREED CROSSES (J X RD X H X J)

• 

X-240. 2 YEARS, 6 MONTHS. X-2S4. 2 YEARS, 2 MONTHS. 

• 
2 YEARS, 7 MONTHS, X-2S8. 2 YEARS, 3 MONTHS. 

• 
X-270. 2 YEARS, 1 MONTH. X-407. 2 YEARS,S MONTHS. 

Fwum~ 22.-l'rogcuy of three-breed erOHSPl' (.rersey X Red Dane X Holstein X 
,Ipr~py). 



kS '1'I-:C'I!:\lCAL m'LLETI:\ 1071. t:. :-;. DbPT, OF AUHI(TL'ITIU: 

PROGENY OF 3-BREED CROSSES 


(J X RD X H X G) • 

X-2M. 2 YEARS, 5 MONTHS. X-263. 2 YEARS, 1 MONTH. 

(J X H X RD X G) 

X-237. 2 YEARS, 0 MONTH. X-414. 2 YEARS, 3 MONTHS. 

(H X J X RD X H) 

X-BB. 2 YEARS, 4 MONTHS. 

Frr;lJo,; 2;1."'·l'r/)~!I"J,\' of Ihl'l'f·-l>rf'f'rl 1'1'1J."f'~ l.Jf·r~'·y . Hf'd j)nJJ(' X If()J~t('ill / 
(;IIPJ"lJ"'\'1 and '.It·t·,(·\, IIIlI-I,·ill' ({(·d flatH' C;\I('I"IIH'YI alJd Ilfobl.dJJ < 
./PN·Y : Ht'd JJalH" I I "J,;tl'iTl). 

• 


• 
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PROGENY OF THE THREE-BREED FE~L\.LES AND NONIJROJECT BULLS 

. To complete the story of the production performo,nce of the three­
breed groups and their progeny, 'the 6 daughters that were sired by2 
nonprojecCbulls are listed below along with the herd number and breed 
combination of their three-breed dams. The production of the 
daughters and that of their dams was as follows: 

Daughters by nonproject hulls Dam's Herd No.1 'l'heee·breed darns 

Herd No. und breed corn· i---:-----;-----.--­

i I I bination :: 
I 

________1-_I_il_k._'_J:o_st_i_F:_lt_I_A_g_e_>______ 1\Iilk; 'l'e"t 12 Age. _ 

. I ' 
I Lbs. I % I'Lb.. Yr. .Mo. Lb.. % I Lb.. Yr. Mo. 

X-220 1•••_ ••••••_.,12,985, ~. 73 614 1 11 X-68 (RD X J X 12,522 0.21 I 653 2 3 

I 
 Hl. 

X-238'__ ..__....... 12,356 i 5.03 622 2 11 X-79(RDX.TX 9,flS7 5.3! .514 2 6

I 	 TIl. 

X-215 I ............. 13,421 I 4.36 586 1 11 X-GO (RD X H X 16,029 4.45 714 2 3 

0). 

X-229 ' ............. 15,115. 4.10 619 2 0 X-f,o (RD X IT XIS, 036 3.98 5981 1 11 

0). 


X-239 ' ............. 13,9271 4.17 581 1 11 X-OO (n X RD X 11.302 4.92 556 2 0 

J). 


X-222'............. 1!,973 I 4.60 550 2 0 X-SI (.T X RD X 11,225 4.92 553 1 11 

II).

A	vemge of 6:' . Avera~c 01 6: 3 

Act.uaL ........ 13,296 4.50 595 2 1 ActuaL. ...... 12,634 4.80 598 2 2 

Mat.uTe·equiv· Maturc-equiv·


alent.......... 18,400 822 ......... alent........ 17,332 " .... 819 ......... 


1 Sired by X-179, a Red Dane X Jersey X Holstein hull. 

2 Sired by X-lOt, n Red Dllne X Holstein X Guernsey hull. 

, 5 oC tbe 6 daughters produccd more milk than their respect ire darns, :) produccd more butterillt, and 1 


bad a higber test. 

'When these 6 daughters are added to the 23 that were bred according 
to the project plan, the get of the three-breed dams as summo,rized to 
date produced as follows: 

29 dllugh ters 	 29 darns 

Milk _~:...L~~ MilkJ_~.~~~.J~ Age 

Average of 29: Lb •. % Lb•. Yr.:Mo. Lb•• % Lb •• Yr. Mo. 
ActuaL_.. ______ 13, 200 4.57 599 2 2 13, 707 4. 54 616 2 1 

l\Iature-equiv­

alent_________ 17,895 ... ----- 804 ------ 18,922 ... -- .... -- 850 ------
I 


The small number of individuals which have completed production 
records in subsequent generations represent only a fraction of the final 
total, and for this reason the analysis of these later generations will 
be deferred until more complete information becomes avo,ilable. 

A generation-by-generation summfl.ry of the foregoing mo,terial 
follows: 

; 
:;~ 
-~ 

'~ , 

http:summfl.ry
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1 
Actual-production average Mature-i!Cjulvnlent value 

FemnlesIGeneration 
(nuJJl-j I I I I 1­ber) , ?filk ! '['est Fat Age Milk Test Fat 

---.----.~- -- -,....----.----~!.--.....-~--~--~.-- •
Lbs. % Lb.. l'r. "\[0. [/.b.. %, Lbs.

Fouodathlll_ ' ... _______ . __ _ .55, 10.540 4.55 4.55 2 6 i 1:1. 799 4.55 : 594 
2-breed crosses _. _______ .... 5; i 13,039 4.5.1 , 586 2 2' 17.811 4.53 ' 799 
3 breed crosses (regular), __ ., .58 , 13.:101 4.44 588 2 2: 18.240, 4.44: 801 
3-breed crosses (irregular) .. __ 12.775 4.6-5 , 500 2 3, 17. Zla' 4. r.5 i 786 
AlI3-breed crosses_. ___ , ___ _ 13.306 4.40 588 2 2: 18.145 4.-\6 , 800 
Progeny of3 breeds (regular)., 13,17·1 4.58 600 2 3 17.7£l.1 ·1.58 ! 800~l'Pr;}l~~):_~!_~__~~e_e_~~_~~~:~:. 6 13.296 4.50 1 18.400 -1.50 822595 I' 2
All progeny of 3 breeds_. __ __ ~~} f 13.200 4.5. 599 j 2 21 17.895 ·1.57 ' 804 

1 

There are 23 daughters of the 3-hl'ced females that follow the pl'Oject 
pattern, and since 15 of these are by the Jersey sire No. 1186, and 
the remaining 8 are by 1 Jersey siro and 3 Holstein sires, nO study of 
sire influence is made here; but the data will be included when the 
individual sires are discussed. 

SISTER GROUPS 

There are several f'til-sistel' groups in this study, n,nd also a number 
of maternal hn.lf-sister groups. Pl'oduet.ion informn.t,ioll ahout the 
latter may be of som(' assistauee in assn.ying tit(' breeding ,,'o1'th at 
the different bulls used on the project., and these groups arc brought 
together here for tha benefit of students of hre2ding. The product,ioD 
records are given here on a mature-equivalent basis, which is best 
lor making comparisons of this kind. 

In the two-breed group, only 2 sets of full sisters appeared. One • 
set was from a Holstein foundation cow, and the other was from a 
foundation Jersey cow. Their mat,ure-equivalent records are as 
follows: 

:'v[ature-equivalent record" 
Full-sister groups 

Milk Test Fat 

Lbs. % Lbs.
Darn (Holstein): H-330_____ _ ______________ .! 14, 587 3. 64 532 

Daughters by ,Jersey sire ~o. 1114: :
X-l__________ __ ___ '.- ___________ _ 13, 6!l8 4. 85 665 
X-42_... _ 13,952 i 4. 00 684

Darn (Jersey): L-119___ __ . ___ • _____ _ f11,761 5.15 60G 

Dat~~~~~s_~:_~_o!S~ein_~i~~ Xo: 9~~~________ _ 
 16, (ill 4.82 800X-84 ________ , . _________________ \ l!),247 4. 57 879 

I 
.,,,--~- ..• -." 

Maternal balf-sister groups were more numerous than full-sister 
groups, and these M'e grouped here to show the comparative performM 
ahce of the sires. The mature-equivalent records are as follows: 

• 
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:.\fature-equivalent records 
Maternal half-sister groups I 

: :.\Hlk Test Fat'. I 
I 
--- -----,---' 
I INs. Lbs_

Dam (Holstein):H-423_________________________ 25,640 %l 3.47 I 889 .,
Daughter X-35 by Jersey sire No. 1114 ___ ... _ 14, 501 759 

Daughter X-56 by Red Dane sire D-501 ____ .. ' 22,540 4.08D.-.24 1 920 


Dam (Holstein): H-345_____ . __ ___ __ _ _ _ 17,028 3.50 597 

Daughter X-41 by .Tersey sire No. 1114. __ 16,313 4.63 755 

Daughter X-22 by Reel Dane sire D-50L 23,051 3.60 I 831 


Dam (Red Dane): D-22 ____ .' . _ _ _ _ __ _ 14, 885 3.95 I 588 

Daughter X-15 by Holstein sire No. 966 17,186 4.00 I 694 

Daughter X-67 by Jersey sire ~o. 1114_ 14,652 5.34 ! 782
,- Dam (Guernsey): S-80 __ _ 8, 923 5.89 I 525 

Daughter 2..-44 by Hohltein sire Xo. 066 21,703 4.10 ! 890 

Daughter X-206 by Red Dane :;ire D-50S._ 16.760 4. 59 770 


Four Guernsey C0WS and 3 JerSe)T cows eaeb had 2 daughters that 
were maternal half sisters and sired by the same 2 bulls. One of each 
pair of half sisters was by Holstein si~'e No. 966, and the other Wfl·S by 
Red Dl1De sire D-501. Thesp 2 groups ofrer an interesting comparison 
of these 2 sires. 'fhe mature-equiYflJent records of the dams and 
daughters are as follows: 

• :.\[atUl'e-equi\'alent records 

Maternal half ;;i;;teri' by 2 sire.'S 

l ' I:,\1 ilk . est ; Fat 
------------------ ----- --~--,---
Guernsey dams: Lb.~. ! % Lbs.Daln M-99 _______________________________ 12,305 5.06 623 

Daughter X-28 by Holstein sire No. 966 18,830 ' 4. 63 872' 
Daughter X-52 by Red Dane sire D-501_ HI,'lOO 4.30 820 

Dam 8-78 .. __ 11,693 4.71 551 
Daughter X-16 by Holstein ~i~e N;: 966 18,950 ·Lll8 888 
Daughter X-53 by Red Dane sire D-501 19,95S 4.79 956 

Dam 1:)-125.. ______ .. __ 12,677 4,65 589 
Daughter X-214 by Holst~ill sire ~o. !lOti 17,005 4. 53 770 
Daughter X-61 by Red Daue sire D-50 1 17,697 4.35 770 

Dam 8-10L ... _. " 0,160 5. Oil 465 
Daughter X-45 by Holstein sire No. 966 14,176 ·1. \15 701 
Daughter X-74 by Red Dane sire D-50 1 15, 506 4. 62 716 

.Tersey dams:Dam L-116 _____________________________ 9,362 6. 16 577 
Daughter X-30 by Holstein sire No. 966 __ ' 16, 614 5.60 930 

..~Daughter X-IO by Red Dane sire D-501 _. 17,837 5.03 896
Dam L-ll L ______ . _ _" ______________ 9, 708 5.90 578 

Daughter X-3S by Holstein sire No. 966 " 16,462 5.09 838 
Daughter X-18 by Red Dane sire D-501 18, lOS .5.06 917 

DamL-200_________ .".__ . _ ._" .... __ 9, 939 5. 32 529 
Daughter X-51 by Holstein sire No. 966. _, 17,940 4.44 797 
Daughter X-29 by Red Dane sire D-50 I ___ : 18,021 .1. 56 822 

Average of 7: 1
Dams__________________ ... _ -_ ..... _--- - 10, 705 5.27 559 

• 
Daughters by lIolstein sire No. 96(L _____ . ____ , 17,140 4.85 828 
Daughters by Red Dane sire D-501 __ . _ '" _,_ - 18, 032 4.67 8{2 
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All daughters of D-501 produced more milk than the daughters of 

No. 966, but 6 of the 7 daughters of No. 966 tested higher than those 

of D-501. In 1 pair the butterfat production was the same, but 4 of • 

the 6 other daughters of D-501 produced more butterfat than their 

half sisters sired by No. 966. 


More full-sister' groups were developed in the three-breed crosses 

because the pattern of breeding was then established, and if a sire ('011­
tinued in service for a l'ellsollable period he had an opportunity to sil'(' 

such groups. One cow (X-IS) in the two-breed gl'OUP had 3 daughters 

that were full sisters, as shown below. The malme-equivalell,t reeords 

of the full-sister groups produ('cd by two-breed dams ,,-ere as follows: 


j ),Lature-eqllivalent records 
Full-sister gron ps fro III 2-breed clams I 

t 

i 
 Milk 1 Test Fat 
~ ~---. 

Red Dane ?< .Tl'l1iey dall\;\; [~/J8. 1-%- Lim.Dam X-IS. _ .... _. __ 18. lOS I 5. 00 9IT
Daughter X-57 by Holstein sire No. 1l6(j 17,061 5. '17 932

paughter X-90 by Holstein sire No. 960. 15,822 4. 92 778

Daughter X-210 by Holstein sire No. 960 
 3. 95 715
Dam X-iO. __________ .•• __ • _______ ' __ 118.080IT,837 5.03 896

Daughter X-82 by Holstein sire No. 966 20, 356 ·k 72 961

Daughter X-203 by Holstein sire No. 96G 21,809 4.08 891


,lersey X Red Dane dam:
Dam X-86. ________________ . _. _____ _ 15,922 4.81 705


Daughter X-231 by Holstein sire Governor 20, 048 4.22 846

Daughter X-2S1 bi' Holstein sire GoV(>rnor t 17, '105 4.02 700


Holstein X Red Dan(' clam: 

Dam X-S7 ___ "_' .. _________________ . __ 19, G37 3. 9T 750 
 •Daughter X~232 by ,Jersey sire No. 1180 J9,8'15 .1. 19 
 832


Daughter X-277 by .Jersey sire No. 1186 15,991 -j·.62 739

.Ters<'Y X Holstpin dam:.bam X-17______ ' ___________________ _ 

18, G80 3. 85 720

Daughter X-5tl by Red Dallesire D-50.l 23,4;)0 4.16 975

Daughter X-71l by Red Dane sire D-501 12,49G 5. 31 GG3


Holstein X Jersey dams:

Dam X-38 ____ . _ • ______ .. _____ .. _ • __ .. _ I W, '162 5.09 838


Daughter X-26i> by Red Dane sire D-540 I 20,878 4.24 S85

DaUghter X-298 by Red Dane sire D-54.0 : 21,906 3.82 838
Danl X-51_ .. ___ . .. ... _.. _.. __ ... ___ .. ____ .. . 17, 9~W 'f. '1<1 797

Daughter X-225 by Red Dane sire D-508. .; 15,606 656
4.19 [
Daughter X-257 by Red Dane sire D-508 ! 64.1<1.11I 15, 5~~. 


Some pairs J1!'P quiL(' similJ11' in productioll and otlH'('tl show wide ,. 

variation. r['lw most widely divergent pail' are tht' daughLl'l's of X-17, 

a!ld this mny bt' due in P!trt Lo a severe root injUl'Y to X-79 Il.boul the 

tIme she calved. 


Matel'Oal half sisters were produced quite frequently by the t.wo­
breed dams, particularly by Holstein X Jel'sey dams, as a nUlnOCt· of 
these were useclln the Beltsville nutrition herd and were bred accord­
ing to the pl'ojeet plan while there. These half-sis tel' groups ahio bt'ing 
out the differences in thr breNHng worth of the Red Dan(' sires D- 50] J 

D-540, and D-50S. '['lw matul'e-equivalent recol'ds of thf' dams and 
daughters are as follows: 

• 



• 


." 

:. 
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Mature-equivalent records 

Maternal half sisters from 2-breed dams 
:Milk Test I Fat 

1--
Holstein X Jersey dams: Lbs. % j Lbs.Da1n )(-5 _________________________ •. _ 17,202 4.62 I 795 


Daughter X-65 by Red Dane sire D-501_ - ­ 18, 312 4.67 i 855 

Daughter X-207 by Red Dane sire D-508__ 17, 784 4.19 I' 746
Darn X-51 _________________ ·____________ -- ­ 17, 940 4.44 797 

Daughter X-96 by Red Dane sire D-540 __ .. 23,485 3.74\ 878 

Daught~r )(-225 by Red Dane sire D-508._ 15, 666 4.19 656 

Daughter X-257 by Red Dane sire D-508- . 15, 592 4. 11 641


Dam X-38__________________________ · ---. 16, 462 5. 091 838 

Daughter X-265 by Red Dane sire D-54fL . 20,878 4.24 885 

Daughter X-298 by Red Dane sire D-540•• 21, 906 3.82 ! 838 

Daughter X-71 by Red Dane sire D-50L __ 18,208 4.70 J 856 


Dam X-20 __________ - -- - - -- - - --- .-- - - - - - -- 17,584 5.131 90S 

Daughter X-97 by Red Dane sire D-540 __ _ 19, 072 4.60 877 

Daughter X-75 by Red Dane sh:e D-501 __ _ 16,318 5.34 871' 


Jersey X Holstein dams: I 


Dam X-47________________ - -----__ -- - - - - -. 18,040 5.131 925 

Daughter X-274 by Red Dane sire D-540_. 19,769 I 4. 08 \ 807

Daughter X-235 by Red Dane sire D-507-_ 17,243 1 4.67 805


Dam X-45 _____________________________ · __ 4.95 701

14,176Daughter X-93 by Red Dane sire D-540_ -­ 13, 161 ·1 4.79 631 


Daughter X-221 by Red Dane sire D-508 __ 16,988 4.43 \ 753
Dam X-l6 __ - ________________ - _____ - - - - ..-- 4.68 888
18, 950 

Daughter X-55 by Red Dane sire D-50L._ 21,092 I 4.47 944 

Daughter X-211 by Red Dane sire D-508._ 14, 231 4.70 I 669 

Daughter X--245 by Red Dane sire D-507. 18,645 ( 4.35 I 811 


This last group of three mittemal half sisters produced according to 
the transmitting ability of their sires. With a single ('xcepLion, half 
sisters sired by D-501 or D-540 always outproducNl those sired by 
D-50S. 

PRODUCTION OF BEI:fSVILLE CROSSBRED COWS IN 

COOPERATING DAIRY 11 EROS 


In the early days of the projeet, spac~ Itt Beltsville permitted test ­
ing some of the cows ill lactation periods subsequent to the first, and 
they were then milked twice daily for fl, laeLation period of 305 days. 
However, only a very few Cl'WS had been carried on this program when 
our facilities would no longer afrOI'd barn room to carry cows in the. 
herd after the first lactations were completed. A program was then 
developed for placing the crossbred cows in herds of cooperating 
dairymen, in order to make further determinations as to their worth 
undet· ordinlll'Y farm conditiolls. 

This type of cooperation has been conducted in six herds, and the 
herds will be dcsignn;ted by llllmbet' in the order in which cooperation 
was begun. Herd No.1 is the BeHsville herd, where a number of 
cows were used for experimental feeding work and were milked twice 
daily for 305 days. Ilerd No.2 WitS owned and operated by Paul 
Strickler nL Waterford, Va. Herd No.3 is owned and opemtecl by 
Frank P. Parish, Taneytown, Md. Herd No.4 is owned and operfl,ted 
hy Paul Martin of Damascus, Md. Herd No.5 is owned and operated 
by Mende Brothers at Richmond, Va.) and Herd No.6 is owned and 
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opel'ated by Oharles W. ·Colliet', Darlington, Md. The owners of 
these herds arc all members of local dairy-herd-:improvement associa­
tions, and milk and butterfn.t pl'oduction records are ropOl·ted on a.: 
monthly basis. The usual distul'banees due to mn.stitis, dry pasture, 
and scarce labor conditions occur in these herds, and the management 
in most cases is abouli average for hords handled under dairy farm 
conditions. 

CO~lPARATIVE PRODUCTION OJ,' Two-BREED CltOSSES 

The two-breed erosses have completed a total of 130 lactation 
periods in the coopemting LenIs, and the l'('sttits have been set up :in 
tabular form below. TIl(' avcrage> production of each group ,,,ben on 
test at Beltsville in the fil'st-lltetation poriod on 3 milkings daily for 
365 days, and their luLer performanec under ell.iry farm conditions 
when milked twiee daily fot' not more than 305 days, was as follows: 

Comparative prOllllctiOIl or 2·brcc<l ('rOS5"5 

l'irSi JIlCIlltJon1lt n ..1tS\·JI1" 
1i 
 Rrt1J1HI lncintioll (2):305 days)(3X36S days) ; 


;:'<umber of wws j _.! nerd 


I :Milk : ' Tc$t,I .FnL'I ,\!!C , 'I T~st Fat I Age Dill's1l\!11k 
------'~.~...- --. '-",'~-,-~~-~"'''''',-~----I----~--

I Lb.l. % ],b", l Yr.•'[0.: i Lb... % Lb$. i Yr. Mo. 
18••_••••••_._._ ••!13.1t;' I 4.65 1\07 t 2 1', No. 1•• _••••.• \ 0,·187 4.50 43J I 3 5 JOI 

4. __ ._......... 113,310 4.62 613 i ~ 4' ;-..0,2...... ~ .. 9,854 4.58 452 3 6 302 

17............. ~113,585 4.aS 590, 2 a :-;-0,3 .. ~ .... ~ ... liI,alO 4.14 4(H) 3 8 :104 


AVerugcof30 :13,36:114. .53 GOO 2~' ............ J{),310 i .1.3014491 3 7 302 


I 'rhird lactutiol1 (2X305 days) 

14••.• ~ ........... ~ [3,287: .r.m' 007 2 1 .-..0.1. .......... 10.800 4.42 ,172 4 5 208 

6._ ......... ~ .... 13,1U7; 4.SS 6:l9 2 .J :-;-0.2........... 9, .170 .1 •. 85 4(H 4 6 20fi 

14............. [3,50.1, ·1.32 570 2 2 xu. a - - - - ~ .. n.331l 4.14 4f>l 4 8 302 


Averageof3L. 13.373 I I.M [iO! 2 2 i 
t . - ... " 10,801 4.38 467 4 7 :100 


i 
~ 

I 

I j

I 

['ourth lncintion (2xa05 days) 

,8......___ .. .. • .. 1.1. 096 i GO·I 2 I 1'\u. I. -.. - 10 422 4.50 ·165 5 7 aoo 

1 •
$............ J:J. a·1Ii ' fi2S 2 1 ~o.2. . ~ ~ -- • fI, rJ,i7 4.0:1 450 5 G 2flT 


14_ .... ,,: .... ~.~_ l.J t 221 I "U6 2 ~ ),0.3. .--.- ~ II. 052 4.(}' ·178 5 0 301 

~ ~A vernge of;)O . ,13. (jOI liOH 2 2 ." - .. ~ .... - '1 10,932 ·1.33 ·Hi, 5 S :WO 


I I--~ 

: Fifth lactation (2Xa05 days)) ­
4.._... .. .. . il2, ,121>. Lll, mil 1 0 No.! . ~ _"0 O.581i 4.&1 4f" II 6 291 

a ................ '13.251 -l.OIl fill! 2 0 :-\0.2.-

~ 

0,:128 4.04 462 6 4 :101 

6......._....... H.17!! 1.:1:1 r,1~ ~ :1 :-;-0.:1. ~ - 12,11i0 :1.08 '185 6 10 ;JfJti
-." 

~ ~ ~Average of 13.~ 13,561 '1.1)8 027 2 1 - _.... . - - -~ ... 10,710 4,47 473 6 S aoo 

-, 

Sixth lnctution (ZXa05 days)

I 

Average of 8.... 13, 692 ·1.77 6:17 2 2 .11.556 I 4.M I 518 7 10 295
~~~ .. ~ ..... w~~~~~ 

1 1 

Soventh lactation (2X305 dllYs) 

Average of 6.... la, 215 4. 80 (136 2 1 .,. .... -... ~ .. ..... ~~~. 11,0.10 I 4.481 512 8 a05
~- 71
1 

Al1lnctnttons (2xa05 dayS) 

Average of laO I 

records....... . ..... '1' ... - ... - ~ '" ............... 1O.76aJ 4.'10 I 467 5 1 I :IOt


1 . 


.. 

• 


• 
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The number of records for the sLxth and seventh lactation periods 
in the individual herds was small, so only an average is shown. 

A number of these two-breed cows are still in production, but with 
130 lactations completed the average figure affords a good estimate of 
the ability of these anin1als to produce nnder farm conditions. 

In Herd No.2 a practice of breeding the cows soon after calving 
was followed and some of the ladation periods ,vere quite a bit shorter 
than the standard 305 days. 

CmIPARATIVE PRODUCTION OF THREE-BREED CROSSES 

The average production of the tlu'ee-breed crosses in their D.rst­
lactation periods at Beltsville, when milked 3 times a day for 365 days, 
and their average production in subsequent-lactation periods in 
cooperating herds, when milked 2 times a day for not more than 305 
days, WtlS as follows: 

Comparativc production oC 3·brecd crosses 

IFirst luctotion at Bclts\'i!ll' t I Sccond luctotion (2X305 days)(3X305 uays) , 

Number of cows I Hcru 


, Milk Test Fut Age Dill'SIMilk I'I'cst [ Fut I A!!c I 
~-.-----! Lb. 1--;-,--';;:-1 Yr. Mo.l---~--

Lb. % Lb. Yr.~"Io. 
ii. _ _ .....__ .• ".14,922: 4.23 i 628 1 Il I1"0.1. .• _", .. . 111,856 4.03 460 3 295 

2..• _,. _.......... l4,684 i -1.58' 6il 2 1 Ko. 2...."".. '10.218 ·1.54 463 3 5 302 

2L __ .... , ........ 1:J,9.J:l' 4.54 I' 625 2 2 No.3.......... '/11,7011 4.37 510 3 7 302 

18................ 13.651 4.47 606. 2 2 No,4 __...... . .1 10,802 4.09 441 3 5 302 

3 .. _........ _... __ 14.817 i4.50 664: 2 2 NO.L...... .. 1 0,827 4.45 436 3 4 305 

6................. 13,834 j 4.26 [ 589 2 ~ 1"0.6••. _... .. .,12, 462 1 4,34 539 3 5 272 


Avcragc oC 55.•. 13,8,7! 4.46 619 2 I ............. .. _111,351 4.25 480 3 6 298 
, .'. 
4 

1 I Third Inctation (2X305 days) 

4._ ............._.\15,429 i 4.12 0:14 I 11 No. I ._.~.._.. 112,1(\4 4.05 4tH 4 5 305 

1 ................ 15,2S4 4.47 684 2 1 No. 2....~ __ ~ .. 9,402 -1.66 438 4 6 298 

20_._ ........ _.... 14,0:10 01.&1 621\ 2 2 No.3........ . [11,20:j 4.34 489 4 8 360 

S._ .... _.... __ ... _ 13.016 4.47 580 2 1 No.4 __ ....... . 10.785 4.17 460 4. 6 305 

5.............. _ 1O,7Rl 4.34 480 2 0\ No. 5 ... _..... _110,414 4.28 443 4 9 290 


A wrage of 38. 13,574 4,015 599 2 	 ; II, OU6 4.27 476 -I 8 301 
I 

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

J<'Pllrth lactotion (2X305 days) 

I 
4.tH &12 1 11 No. L __ ......ill ,6liO 4.16 485 5 10 305 
'1.35 609 1 11 No. 2......., __ 10,191 4.10 -118 5 2 270 
4.70 IH9 2 a No.3. 11,821 -I.:l3 503 	 5 11 295 

·153 04.9R 578 2 -I 1'0.4..:::::::: 10,168 4.45 	 6 a05 
4.50 637 2 2 1I,·183 4.3Q 488 	 5 10 200.... ---- .... --- .. "' .. -~ 

Fifth Inct<ltioll (2X:!05 days)' 

1'!scrago of L_.I13,770 .\. m' [111 2 ................111, 1721 4. 29 1 4701 6 10 I 297 


I l:oixth laclntion (2X305 dllYs) 

1 rccord........ 13, 902: .1. 3.1 609 U ......_....... 	 110,4871 4. 24 1 4,1-1 I 7 11 I 256 

I 

Alllaci.'ltjolls (2X305 days) 

'. 208 
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The three-breed cows n,veraged hi~her than the two-breeel cows in 
all lactation periods, except the sixth, where the numbers are small. 
Intb' theb,ovell'all averages 1 of ~vellbahov6eolOOO recolrds in eachilkgroup't thee 

roe- reee cows proe uceCt a out pounc s more m -ane 13 
pounds more butterfat than the two-breed cows, and the ,average 
calving age of the three-breed cows was 4 years 4 months as compared 
to 5 years 1 month for the two":breed cows, 

The general conclitions fluctuated within the inelividual herds and 
there were differences between herds due to ltLbor turnover and poor 
pasture, as well ns in the incidence of Ulnstitis. One herd suffered a 
setback due to an outbreak of Brucellosis and two others slumped in 
production when supenrision of the herds was relaxed for Teasons 
beyond the owners' control. 

No particulnrselection was followed in placing cows with cooperators, 
e....wept that nnimnls w'jth lmSOlmcl udders or breed.ing troubles were 
not moved into these herds. The production and reproduction per­
10l'mance of the animals was quite satisfa('tory to the herd mvners, all 
of whom hnd lULd considerable experiencc' in dairying before tIl('
cooperation was started. 

Regularity of breeding is well indicated by the average age of 
calving in each succeeding lactation period. 

• 

• 
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'. 
 SIRES USED ON THE CROSSBREEDING PROJECT 


HOLSTEIN SIRES 

Sire No. 966 was the only Holstein sire in service during the period 
the first-generation crossbreds were proclueed, but his period of 
service extended into some of the subsequent generations. This sire 
was bred at Bqltsville but proved in the herd of the Northeastern 
Penitentiary at Lewisburg, Pa., where the standard procedUJ:e was to 
milk 3 times a day for a 305-clay lactation period. 

The proof on which sire No. n66 was selected for use on the cross­
breeding project was based on the production records of 31 dam-and­
daughter pairs in the LC\visburg herd, the highest mature-equivalent 
record Of each ofLhe dams and daughters being used in developing the 
proof. The average production of the dams and daughters, on a " 
mature-equivalent, 3X305-day basis, is as follows: 

Average production . (M. IE. 3X305) 

Milk I Test ! Fat 

Pairs: Lb. % Lbs.
31 Holstein daughters _______________________ 18,4016 3.51 645 . ,31 Holstein dams_____ . _____ . _______ " , 

• 
17,772 3. 406 619 

Difference_ +6H +.05 +26 
Number of daughters bet.ter than their dams_ J7 J4 16 

I I .. -
A more reeent st.udy of Lhe lA~wishllrg herd produced :.he following 

proof on Holstein sirL' No. 9(iu. In t.his proof all available reconls for 
each of the dams and daughWrs were avern.ged OD a ma,ture..,equivalent, 
3 X 305-day basis, and are as follows: 

Avemge production 
U.L K 3X305)Number 

of records I--------c---­
f 

i\fiIk I Test I F8,t 
---------------------,I-------il------I----I------
Pairs: Lbs. I % I Lbs.

33 Holstein daughters____________ 97 16, 887 3. 5 590 
33 Holsteill dams________________ 14'.1, 16, 068 I 3. 4 54~)Ditrerence _____ . ___ . ___ • ____________ _ +811) +.1 +41 

Number of dau~h[ers better
than their c1arll". ____________________ _ 20 I 22 21 

----------------'-------'----- ----------- ­

.' 
As stu.ted previously, sire. No. 966 was bred to some of the Huntley 

and Mnndu.n foul1daLion [('males. The 6 Hols(.pin eta,ughters ]·esult.ing 
I'l'om these mu.dngs were t.ested and I,heir records produce still another 
proof on this sire. This proof js bused on the first-lacLation l'ecords 
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wade on 3 milkIngs daily for 365 days in the Beltsville herd, and is 
as follows: 

e· 
Actual-production average IMature-equiv­

(3X365) alent -value 

l\tilk 	 Age.. 	 I 
Test I Fat lVIilk Fat 

' .. I 

Pairs: Lbs. % Lbs. Yr. Mo. Lbs. Lbs.6 Holstein daughters _____ 14,686 3. 74 
 545 2 0 20, 631 765
6 Holstein dams ___ " ____ 13, 898 3.48 481 2 2 18,892 
 654
Difference_________ ._ +788 +.26 +64 --------- +1,739 +111Number of daughters 


better than their
dams______________ 4 _________ 

41 
 5 	 4 4 .. 


On the crossbreedjng project, No. 966 sired 24 two-breed daughters 

from Jersey, Guernsey, and .Red Dane foundation dams. 1'he pro­

duction performance of the two-breed crossbred daughters and their 

dams is shown below by groups and also in summarized form. The 

act.ual-production average (3X365 days) was as follows: 


Mature-eQuh'.
alent value 

Actual·production average (3X305) 

'Milk I Test Fat ~ Milk Fat 

Pairs: 

9 Holstein X Jerseydallghters ... __ ...... ___ 
 La...v.·I-;:--;-~ La... 

12. 804 4.88 623 2 3 17,253 840
YJersey dams .._... _... '" ...... _'.. . .... . 8, 195 5.47 443 2 5 10,654 
 577
DilTerence __ ......................... . +4,609 -,58 + iSO 
 •+6,599 +25:1Number of dau~hters beLter thun their 

<1allls.. ""'" ..•_..... __ ._ ........ 9 0 
 9 
 9 !I 


9 Holstein X Guernsey daughters ......... .. 

Pairs: 

12,796 4.71 599 2 3 17,18!; 805
9 (}uernsey dams ... ___ : ........._...._.. _.. 8,481i 5.12 431 2 6 1O,89i
DilIercnec........................_..... +4,311 -.41 
555 


+168 +6,289 +250Number of daughters hettor than tbeir 
dams.................. __ ...________•. 
 9 9 
 9 


6 I!olstein X Hed Dano daughters __ ...... .. 14,005 

Pairs: 

3.93 549 2 1 19,629 765
6 Red Dane dams ........................... lIJ 7t8 3.92 
 454 2 9 14,818 572
DitIerence............................. . 
 +2,227 +.01 +95 +4,811 +W3Num hcr of daughters hetter than their 
dnms.............________......_.... . 
 5 6 
 6 


Avemgo of all pairs: 

24 two·hreed (laughters ......._............ . 13,102 4.58 596 2 2 li,822 
 808
24dams.............................. : .... .. 9,200 4.95 • 2 7
442 11,786 567
DitTeronce.........._................... 
+:3,902 -,37 +154 +6,0:16 +241Numher of danghters bettor than their 

dams..................____........... 	 (!­22, 5 23 24 24 


• 	 Because of his long period of s(H'vice on the cl'ossbrceding project, 
No. 966 also sirod 12 throe-hreNt dn,ughters from two-broed dams and 

• 
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3 daughters from three-breed dams. The actuul-production average 
of the daughters and dams,is as follows: 

~------------------.---------

I' A~t.ual-prodllcti<m average (3X365) lIfature-;)qulv­
al~nt ,-slue• 

j 

The production records of the rl"osslm·d daug-htprs of Xo_ 966, 
beyond the first generation, are summarized as follows: 

~------­

Actual-production average ~Iature-equiya­
(3X365) lent value 

:'.liIk Test Fat Age 2\lilk Fat 

Pairs: ! 
15 second- and third- I I ! ! 

generation crossbred ; Lbs. 1 % i Lbs. Yr. Mo., Lbs_ I Lbs.
daughterS__________ : 13,964 : 4.44 

j
;- 618 i 2 2 ! 19, 114 1 842 

15 two- and three-! ,I I 

breed crossbred dams..: 13,089 4.70 ! 615 2 ° 18.231 : 856• 
! 

I 

Difference________1 +883 I+875 , -. 26 1 +3 -14 
Number of daugh- i t i 

Iters better than I 
their dams_____ ! 10 ! 4 1 

!J 8 
I ! 

Various provings indicate that Holstein sire Xo_ 966 was it good 
transmitter. ,11"hen he was nsed on the crossbreeding project, his 
daughters in each successive generation showed a somewhat higher 
average than those in the preceding generation. 

The Holstein sire Governor was one of the proved bulls used at 
Beltsville, and ho sired only a limitcll numher of daughters on tbe 
erosshreeding experiment. His DHIA proof in the 1950 proved-sire 
list, on a mature-equivalent 2 milkings daily, 305-day basis, is 
us follows: 

iI Average pro'juction 
(:'IT. E. 2 X 305)

I ),lilk Test i Fat 

Pairs: ------------I-L-bS-.- --o/c-o-I'--L-bS-.­
32HolsteindaughtenL ___________ -- .. -------112,0(j2 3.7 451 
32 Holstein dams___ ._ -. . _ -,' .. -- -- •. ----- 11,402 :3.81 429

Dilfereuce____ ..... __ .•. ___ '.'. _______ +660 -.1 +22 
Number of daughtefR better than their darns ___ \ 20 17 18 

j 



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

~!-r~j~:;~'~:;~~,L~?~./~~- --, 1 _." h .c,' '. 

~<o'o ~10U ,o~ECHNrcAL_BULLETIN 1074, U. S. 1?EPT. OF AGRICOLTURE 

o oRe sired 4 daughters from two-breed dams and 2 daughters from 
three-bree<LdltIDs which have completed production records. These 
6 daughters p/roved him as follows: .• -.

I Actual-production average ~\'rature-cquiva-
i (3X365) lent value 
f 
I 

I ITest FatI Milk Age i\Iilk Fat 
--- I 

Pairs: I Lbs. % Lbs. [Yr. Mo. Lbs. 

I 

Lbs.
6 crossbred daughters __ J 13, 406 4. 22 567 I 2 1 18,517 7846 crossbred dams _______ i 12, 969 4. 65 598 2 1 18,006 813Difference_______ -" --I -.43+437 -31 - ... _---- +511 -29

Number of daughters I 

better than their dams-l 4 1 11 ------- 4 

Holstein sire No. 1763 followed Governor. He was bred at Belts­

ville and proved in a dairyman's herd in Pennsylvania. His DHIA 

proof reported in the 1950 pTove(l-sire list is as follows: 


Average production 
CU. E. 2X305) 

~mk j Test Fat 

Pairs: j LIM. % LbiJ..15 Holste!n daughters______________ .. __________113, 603 i 3. !) 53415 Holstem dams __________________ . __________ i ] 4, 11.5 i 3. 8 531Difference___ ... ___ 0 ••• o ____ ,. __________ i -512 J •+.1 +3Number of daughters better than their dams __ ! 71 8 II 
i ___f~__~___ 

RED DANE SIRES 

The Red Dane sire D-501 caIne from Denmark with the foundn­

tiOll herd, and he was pt'oved in the Red Dane }lerd at Beltsvi1ll'. 

These cattle were all milked twice daily for 300-d1lJ lactation periods, 

ando the proof on D-501 shown below is based On Lhe ffiatul'c-equiv­


.alent, values of such records. All recol"ds of both the daughters and 
the dams were aVcl"ltged, which is according t,o regular DHIA proving
procedure. The proof is as follows: 

Average production 
Number (M. E. 2X300)

of 
records 

Milk Tesl; Fat 

Pairs: _ I I~bs. £1)-.
·15 Red Dane daughter8 •• _._~_t 45 10, aOH I % 

4_ 12 424
15RedDanedallls_____ ... ___ , 57 9,2<13! 4. J4 :379Difference _______ o~-· '0'" +1,06:1 -.02 +4ii 


Number of danghterf; better I' 

than their dnllls_ 11 .0 _ •• __ •• _ '" ". 5 H 

.-~~---.._-'--___--'-I______ 

L 
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" 

... 

All of the crossbreeding work ~as done on a basis of 3 milkings daily 
for 365 days, and if the standard factor of 1.42 that is used for convert­
ing records from 2X305 days to 3X365 days were applied to the 
above records, the Red Dane daughters of D-501 would average 14,634 
pounds of milk and 602 pounds of butterfat, and their dams would 
average 13,125 pounds of milk and 538 pounds of butterfat. 

On the crossbreeding project, D-501 was bred to members of 3 
groups of foundation cows, and the results are shown here separately 
in order to assess his value for crossbreeding. The average production 
of the daughters and dams was as follows: 
--~~-------c---~--------------.------

Actua!-produl!tion -average :\laturE>-equiva­
(3X365) lent value 

Milk Fat ___________l\_I_il_k_I__T_e::;_.t_ ~l Age 
, 
!

Pairs: I[
I' daughters from Hol- Lbs. % Lbs. Yr. l1{O. Ii LIJs. Lbs. 

stein dams ____ . ___ _ ]4,826 8.95 588 2 1 20,299 799 
7 Holstein dams __ . _ ~. 15,480 3.49 538 725 

Difference_______ . __ ' -654 +.46 +45 ~.:_._.~_I2~J!~ +74 
N urn bel' of daugh­

ters bctter than 
their dams______ _ 5 _._______ 33 7 6 

Pairs: 
5 daughters from Jer­

sey dams __________ 12,475 
5 .Tersey dams _________ 7,361 I 

Differencc __________ +.5,114 

4. 78 
5.69 

-.91 

598 I 2 1 17,188 
419 I 2 3 9,888

+179 ________ -'+7, 300 

823 
562 

+261 
Number of daugh­

ters better than 
thcir dams_______ 5 o 5 _________ 5 5 

Pairs: 
6 daughtcrs from 

Guernscy dams___ ~'i 13,280 
6 Guerntiey dams_____ 1 9,091 

Diffcrcnce~____ __ _ _ i+4, 189 
Number of dall~h- i 
te~ better than I
thClr dams_______ , 6 

4.41 
4.80 

-.39 

1 

584! 2 1 18, 381 
438 2 10 11, .537 

+151 ' _________ i+6' 844 

6 ________1 6 

809 
550 

+259 

6 
A\'erag;e of all pairs: ! 

18 two-brceddaughtcrs': 18,657 
18dams~ ____ .. ____ 111,095 

Difference_____ .. -1+2,562 
4. aa 
4. 54 

-.21 

588 2 
470 I 2 

+118 1-' 
1 ! 18, 796 
5 I 14,697 
. -'1 +4, 099 

809 
621 

+188 
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D-501 was also mated to some oL.the 2~breed crossbreds, and sired 
10 daughters in the 3~breed generation. They proved him as follows: 

Actual-production average Mature-eq uiva­ •
(3X365) lent value 

Milk I Test I Fat I Age l\Iilk I Fat 

1--
Pairs: 


10 three-breed daugh- Lbs. % Lbs. Yr. l1fo.
ters_______________ Lb.~. Lbs.
13, 644 4. 66 628 2 1 18,946 87210 two-breed dams____ 12,894­ 4. 66 598 2 2 17,585 816Difference __________ +750 0 . +30 - .. _------ +1,361 +56Number of daugh­

t.ers bettcr than 
their dams _______ 7 4 7 - ... ------- 8 7I 

The breeding performance of D-.501 speaks for itself, and the aver­
ages of his daughter groups advanced with each generation. 

The Red Dane bull D-540 was an inbred son of D-501. He was 
used first in the Beltsville herd for matings to inbred daughters of 
D-501, but later 011 was accepted as a herd sire. Only a limited proof 
was developed with his Red. Dane daughters because the early ones 
were inbred and quite a few of the later ones were transferred to Indi­
ana for use on a breeding project. No comparable recGrds on the 
latter are availahle, so the proof at Beltsville is offered on d.n.lghters 
milked twice daily for 300 days, using averages of all available records 
corrected to a mature-equivalent basis. Four of the 7 daughters were 
inbred. The production records of the 7 dam-and-daughter pairs •
are as follows: 

.
Averagc production

Kumbcl' (M. E. 2X300) 
of 

rCt'Ol'ds 
:\[i!k Test Fat , .._--- ._-----_............... .- .
I 

Pairs: 
j 

£be. % Lbs.7 Red Dane daughters____ 13 10,358 3. 88 4007 Red Dane dams____ --1 21 9,182 4. 02 356Diff ercn cc_ ___ _ _ _ _ _ ____ . -
t _ •.. _.__ . __ +1,176 -.14 +44

Numbcr of daughters bette!' I
than thcir dams _________________ " 5 3 6 

When these averages are converted to a basis of 3 milkings daily 
for 365 days, by using the factor 1.42, the daughters average 14,708 
pounds of milk and 568 pounds of butterfat while their dams average 
13,038 pounds of milk and 506 pounds of butterfat. 

• 
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From matings to, t)vo-breed dams D-540 sired 7 thre.;-breed daugh­
ters. They proved him as follows: 

Actual-production ayerage ~1:ature-equiva-
(3X365) lent value 

Milk'i Test I Fat Age ~[jJk Fat 
I I 

Pairs: 
7 three-breed daugh- Lb.~. % Lbs. Yr. Mo. Lbs. Lbs.ters _______________ 15, IiI 4. 12 616 2 3 20, 473 830 
7 two-breed dams____ • 12,694 4.85 611 2 1 17,481 842Difference __________ +2,477 -. 73 1 +5 ---- ..... -. - +2,992 -12 

Number of daugh­
ters better than 

their dams_______ 4 ," ________6 6 4.01I I I 

Red Dane bull D-507 was bred at Beltsville and sent to a group of 
cooperating hards in Michigan for proving. The level of production 
in these herds was low, and the proof as reported in a DUrA proved- . 
sire list is as follows: 

A verage production 
(l\L E. 2X305) 

l\lilk Test Fat• Pairs: I Lbs. % Lbs.
75 daughtcrs____ "________________________ " 7,501 4. 0 303 
75 dams____________________________ I 7,134 4. 1 295

Differencc_._" ________________________ , +367 -.1 +8 

There Wi1S a wiele range in the level of production of the daughters, 
and those in better managed herds performed ffl.irly well. 

D-507 ha,d no great part in the crossbreeding project, since he sir<!d 
only 4 daughters in the three-breed group. One of these was an ex­
tremely low producer, making only :365 pounds of butterfat, which 
rcduc<,d the average of the group of 4 daughtC'l's to 54:3 pounds. The 
other 3 daughters averag('u 602 pounds of butterfat in their first lac­
(;ation periods, wltidl is t),bout the average for all ('ows in this three­
g('neration grollp . 

• 
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;Y,'RM])aneSlrEl D-508 was handled similarly to 0..--507, and his proof 
.. Ylv,the "Michigan herds Was reported in the DHIA provoo-;sire list as 

,,'::Jollows: • . '. 

Average production 
eM. E. 2 X 305) 

i'.Hlk Test I FatI 
Pairs: Lbs. % Lbs. 

25 daughters______________________________ 8,490 3. 8 327dams__________________________________
25 8,312 3. 7 304Difference _____________________________ +178 +. 1 +23 

Most of his daughters were in low level hel'ds, and because of his 

breeding he was accept~d for use on the project. His performance 

has already been discussed and needs no further comment after the 

figures on the performance of his three-breed daughters have been 

shown, as follows: 


--.­
Actual-production average Mature-equiva­

(3X365) lent valne 

Milk •Test ~I Age Milk Fat 
. . IPairs: I 

8 three-breed daugh- Lbs. % Lbs. Yr. MJ Lbs. Lbs. •ters. ______________ 12, 24.0 4.42 537 2 4 16, 259 713 
8 two-breed dams _____ 12, 770 4. 92 625 2 3 17,041 837Difference__________ -530 -.50 -88 _... ------- -782 -124-

Number of daugh­
tel's better than

their dams_______ 1 1 4 131 

Even though the level of production of the dams is above that of the 

entire group of two-breed crosses, this is thl3 only sire that had daugh­

, tel'S which failed to produce at something approximating the level of 

, their dams in this generation. This tends to show that good trans­

mitting sires arc necessary in ordel' to hold a high level of milk and 


.b\ltterfat production. 
JERSEY SIRES 

The Jersey sire No. 1102 was a Beltsville-bred bull that ha,d been 

proved in Virginia, and he sired one crossbred daughter from a Hol­

stein dam. Jersey sire No. 1565 was an unproved inbred son of No . 


. . 1186, and he sired only two crossbred daughters. Because of their 

'small contribution no discussion of their merit is warranted. 


• 
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, ' 

- Sire No. 1114 was bred at Beltsville and proved in Virginia before 
being used on the project. His PHIA proof was reported as follows:- ~ 

A verage production 
(M. E. 2X305) 

l\Ti!k Test FatI 
.Pa!rs: Lbs. Lbs.I % 

I ,Jersey dal!ghtpJ's_. - .. - .. -. --. --- '-- -- -- -- .f 8,053 5.89 460 
7 Jersey dams. - .... ______ - ______ ' - __ - - - ____ .[ 7, 732 5. 44 416

Difference. ___ ._ .. __ ._ .. __ . __ ._ .. __ . _____ _ +321 +.45 +44 

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

Sire No. 1114 was also used in the Jersey herd at Beltsville, and for 
comparative purposes his proof is base(L on the first-lactation records' 
of his Jersey daughters and their dams, as made on 3 milkings daily 
for 365 days. Their average actual production records \vere as follows: 

I Actual-production average lvrature-equiva­
- (3X365) lent value 

I I 

! :\Iilk Test I. Fat I Age .\!ilk Fat 

Pairs: Lbs. Lbs. Yr. Mo. i Lbs. Lbs.
I, 

% I 
! 

10 {ersey daughters. _.1 8, 935 5.99, 532 2 5 11,870 707 
10 Jersey dams. _. _." 926 1 5. 14 510 2 2 I 13,472 692 

Difference______ . _' \ 9,-991 85 ------ -1,602 +15+22 ... -~ 
+. 1 


tel'S better thl1l1 _ 

Number of daugh- I 

their dams. ______1 10 I) _.>< .---- 3 53 I
I 1 ! 

On the crossbreeding experiment, lw sired 6 daughters from Holstein 
dams and 2 from Red Dane dams. Tlwse 8 two-hreed (In,ughters and 
tllCil' dams fLveraged as follows: 

Actual-production average Mature-equiva- . 
(3 X 365) lent value'i 

I------~----~----~-------I·------.------I '\Iilk ! Test Fat I Age ;"filk Fat 

-p-a-h-s-:------------j--Lb-,~-.-I-~·~:T~rr. Mo.l Lbs. £1)8. 
8 two-breed daughtcl's., 11, 440 4. 95 566 2 2)15, 704 776 
8 IIolstdn and Red 

Danc dams___ __ _ _ 13, 824 3. 66 503 2 5 18, 235 662 
Difference_______ ••.. - 2, 384 +.1. 29 +63 ________ e -2, 531 +114 
Number o.f daugh~

ters bctter than 
I' 

6 ________ ._theirdams.______ 0 8 o 7 

'-. -.-----.----~--------------------

• 
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..~ He had a limited number of three-breed daughters, of which 4 were 
from Red Dane X Holstein dams and 1 was from a Holstein X Red 
Dane dam. These daughters and their dams produced as follows: • 

Actual-production average Mature-equiva­
(3X365) lent valueI 

Milk Test I Fat Age l\Iilk Fat
! 

Pairs: 
5 three-breed. daugh- Lils. % Lbs. Yr. Mo. Lils. Lb.~.tel's _______________ 11,414 4.85 553 2 1 15, 845 768 

5 two-breed dams _____ 13, 812 3. 90 536 2 1 19,009 737


Difference __________ -2,398 +.95 +17 --------- -3,164 +31 

Number of daugh­

ters better than 

their dams _______ 4 40 5 --------- 0 

, 

The .Tersey sire No. 1186 Wfl,S brC'du.t Beltsville, and was in service 
there during his entire lifetime. The Beltsvillel proof shown is based 
on first-calf records of his Jersey daughters and their dams, made on 
3 milkings daily for 365 days, as follows: 

Actual-production average I Nlature-eqUiVa~­
(3X365) lent value 

I Milk I~~~~_l_ ~~~I~~ _,_~Ii1k I~~t_
------------1 ! I I •Pairs: Lbs. Lbs. Yr. Mo. Lbs. Lbs.I % 

20 ,Tersey daughters_ _ _ 11, 037 5. 09 562 2 4 14, 940 755 

20Jerseydams ______ . 10,604 j! 5.28 55~ 2 5 14,092 739 


Differencc __________ • +463 -.18 +6 _________ +848 +16 

Number of daugh­

ters better than 
 I 10 ________ _their dams__ _ ____ 11 10 12 10 

He sired only 1 two-breed daughter, which was from a Holstein 

qam, When bred to two-hreC'd cows he producEd 6 three-breed 

daughters, and he alsq, sirNl 15 daughtel's that were from three-breed 

dams. These l'C'cords of these 22 c ross IH'C'CI da.ughters wC're used to 

develop the following proof on No, 1180: 
 _. 

I 
Actual-production average Mature-equiva­

(3X365) lent value 

I 'refIt Fat Age Milk Fat 

I 
__•• ___r~ 

, .~-~.--­1---- .---
Lb.~. % LII,~. VI'. Mo. LIJ,s. LIM.Pairs:

22 crossbred daughtcrs_ 13 33'l 4. 45 590 2 3 17,846 789 
22 dams ______ •• _. _" 13; 889 4.30 594 2 1 19, 159 815 


Differencc_______ . __ 
 -555 +.15 -4 - ...... -- ..... _- -1,313 -26 
Number of daugh­


ters better than 

their dams______ _ 10 15 11 7 9 

......­- • 
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. The last Jersey sire which had daughters on the crossbreeding 
project is No. 1593. He was bred at Beltsville and proved in a 
cooperator's herd in Virginia. His DHIA proof was reported as 
follows~ . 

A verage production 
(M. E. 2X305) 

Milk Test Fat 

Pairs: Lbs. % Lbs.8 Jersey daughters _________________________ 
7,837 5. 7 4458 Jersey dams _____________________________ 

Difference _________________________ . ___ 8, 024 4. 9 395 
-187 +.8 +50Number ofdaughters better than their dams_ 5 7 6 

He has 2 daughters from two-breed females and 1 from a three-breed 
female which have completed records. Their average production .' 
and that of their dams was as follows: 

Actual-production average Mature-eqniva.-.
(3X365) lent value 

Milk Test Fat Age Milk Fat 

• Pairs: Lbs. % Lbs. Yr. Mo. Lbs. Lbs.3 crossbred daughters_ 12,033 5. 33 639 2 1 16,531 8753 crossbred dams _____ 13, 905 4.25 590 2 0 19,375Difference __________ -1,872 +49 ,. ________ 822 
+1.08 -2,844 +53 

! 

There will be a number of this bull's daughters reported later when 
their production records are completed. 

ORDER OF SIRE-BREED ROTATION 

Some interest has been expressed in the importance of the order in 
which the different breeds of sires were used in this method of cross­
breeding. For that reason, diagrams have been prepared to show 
the results when sires were used in different orders of rotation after 
the first cross . 

• 
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···~(tn.e following diagram shm~s the production. performance of. 2 
.grou.ps. of Holstein foundation cows, and that of the crossbred genera­

,.:tions when sires were used in 2 . different orders of rotation: 
" ,. . •Actual-production average Actual-production average 

(3X365) 


Milk; Test Fat Age 


Pounds Percent Pounds Yr. 1110. 

, 
, 9 Holstein foundation cows 

13, 108 \ 3. 51 \ 458 \ 2 3 

9 Jersey X Holstein crosses 

12, 320 I 4. 61 \ 1562 \ 2 2 

" 

·6 Red Dane X Jersey X 
Holstein crOflses 

13i 190 \ 4. 63 \ 602 I2 

(3X365) 

Milk Test Fat t Age 
-------1-------1------

Pounds Percent Pounds IYr. lifo. 

7 Holstein foundation cows 

.<.;15, 480 I 3. 49 I 538 I2 3 

Bred to Red Dane sire'S 

1 
7 Red Dane X Holstein crosses 


14, 826 \ 3. 95 I 583 I2 2 
 • 
Bred to l"Y".... 


(j Jersey X Red Dane X 

Holstein crosses 


11, 1)72 I 4. 78 I ii52 I 2 

.. 5 Holstein X Red Dane X .JerRey I Holstein X Jersey X Red Dane 
X Holstein erosscS X Holstein cross 

I 4. 35 I (j03 I2 13, 20U I 4. 47\. 590 I2 3 
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The following diagram shows the production, performance, of 2,,­
groups of Jersey fOUIidation cows, and that of the crossbred generatio:qs 
when the sires were used in 2 differant orders of rotation: 

Actual-production average 
(3X365) 

Milk Test Fat Age 

Pounds Percent Pounds Yr. 1110. 

9 .Jersey foundation cows 


8, 195 I 5. 47 j 4431 2 5 


Bred to Hoh,t.ein sir('f; 

1 

• 


9 Holstein X Jersey crosses 


12, 804 I 4. 88 I 623! 2 3 


13 Red Dane X Ho.lstein X 

.Je rse y r reisses 


13, 360 I 4. 34! 576! 2 2 


Actual-production average 
(3X365) 

Milk Test Fat Age 

Pounds Percent Pounds Yr. Mo. 

ij Jersev foundation cows 


7, 3(il I . fl. (j!) I 419 I2 3 


5 Red Dane X .Jersey crosses 


12, 475 I 4. 78 598 I 2 1 


Bred to Holstein sires 

1 

9 Holstein X Red Dane X 


.Jersey crosses 


14, 393 I 4. 40 I 632 I 2 2 


6 .Tersey X Red Dane X Holstein 7 Jersey X Holstein X Red Dane 
X Jersey crosses X .Jersey crosses 

12, 76!} I 4. '77 I 002 I2 4 13, 166! 4. 59 I 000 I 2 
 4 
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"~;The, f6ll(}wing diagram shows the production performance of. 2 
"groups of Guernsey foundation cows, and that of the crossbred genera- .•.".... 

)aQns whenthel>ires were used in 2 different orders of rotation: 

Actual-production average 
, (3X365) 

Milk Test Fat Age 

Pounds Percent P01mds Yr. Mo. 

9 Guernsey foundation cows 

8, 485 I 5. 12 I 431 I2 6 


Bred to Holstein sires 

1 

9 Holstein X Guernsey crosses 

;12, 796 I 4. 71 I 599 I2 3 


Bred to Red Dane sires 

1 

10 Red Dane X Holstein X 


Guernsey crosses 


13, .686 I 4. 431 597 I 2 3 


, 2 Jersey X Red Dane X Holstein 
:'-, .' . , X Guernsey crosses 

:' '13,166 I 4.47 I 591 I2 3 


Actual-pJ;oduction average 

(3X365) 


Milk Test Fat Age 

Pounds Percent Pounds Yr. Mo. 

7 Guernsey foundation cows 

8,758 I 4.95 I 428 I2 9 


Bred to Red Dane sires 

! 
7 Red Dane X Guernsey crosses 

13, 143 I 4. 43 I 582 I2 1 
 • 
Bred to Holstein sires 

1 

6 Holstein X Red Dane X 


Guernsey crosses 


12, 842 I 4. 40 I 562 I2 1 


Bred to 1""Y ,;,,, 

2 Jersey X Holstein X Rcd Dane 
X Guernsey crosses 

12, 677 I 4. 78 I 606 I2 
 1 
 • 
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The following diagram shows the productinn performance of 2 
groups of Red Dane foundation cows, and that of the crossqred. 
generations when the sires used were in 2 different orders of rotation: 

Actual-production average . Actual-production average 
(3X365) (3X365) 

Milk 'l'estMilk 1_1_'e_st_,_I_~_at_! Age Fat Age 
----1----1---- --_. 

Po~mds i Percent Pounds IYr. Mo. Pounds Percent P01tnils Y-r. Moo' 

2 Red Dane foundation cows 6 Red Dane foundation cows. 

13,209 i 4.01 I 531 I3 1 11, 778 I 3. 92 I 454 I2 9 
~.----------~--------~--~ 

Bred to Holstein sires 

Bred to 1'''Y'''''' 
1 

2 JerSer X Red Dane crosses {j Holstein X Red Dane crosses 

11,515 5.08 I 585 I 2 5 14, 005 I 3. 93 I 549 I2 1• 
Bred to Holstein sires 

Bred to 1""Y "'''' 
1 

2 Holstein X Jersey X Red Dane 6 Jersey X Holstein X Red Dane 
crosses crosses 

13, 704 I 4. 12 I 566 I2 2 13, 236 I 4. 33 I 587 I 2 2 

Bred to &1 D.no ,,'" 

, 
None in production None in production 
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·'~}in.dfcations are that the order of bl'epds in 'a cycle is not particularly 
~pqrtltI1't, as the influence of the individual sires used seems stronger 

.·:::~.tlianany particular breed combination. There are no serious declines. 
}',i,nthe second and third generations 'of crossing. In the case of the 
Z:Req:Dane X Holstein X Jersey group of 13, the drop in butterfat can 
.cbs accounted for by the daughters of D-508. Without these daughters 

~ ·;the' levet of production would have been much higher, as already 
'itrdicat~d in preceding discussions of this group. . 

,.... PE~SISTENCY OF PRODUCTION BY THE CROSSBREDS 

Persistency of milk and butterfat production in dairy cattle is 

.~~{lognized as a vahw,ble attribute. The ability to maintain a rela­

tively high level of production throughout the lactation period is one 

. of· the quali('ies possessed by all good dairy cows, and this ability 

contributes a greut deal toward the income from operating a milk­

producing herd. , 


Early summaries of the production records of the crossbred cows at 

Beltsville gave indications that these animals were quj~e persistent,

particularly in the production of butt('rfat. 


Instead of following the eustomat·y practice of "('pOl'Ling yields of 

milk and btl tterfat on a monthly basis, we hllNC assem bled and 


.. totaled the production data for 30-day periods. Each eow's milk was 

sampled during each lO-day pedod aud tested fOl' butterfat. This 

procedure greatly reduced the effects of variation~ in butterfat tests. 


In this study of persistency, in which the yields of milk and butterfat 
by 30-day periods were uaed, the last 5 days of the standard' lactation 

" were not included. What is presented here are yields for twelve • 
)30.,day periods, the first perioclbeginning the fourth 'day aftet· calving . 


. Figures shown for mille and butterfat production in the Lwelve 3D-day 

periods are averages for all cows in the various groups. (See table 1.) 


TABLE l.-Li'lierage yields of milk and b1tttCt:(at by 30-day periods for 

foundation cows, 2-breed crQsses, and 3-breed crosses 


. ­ . 

Average milk yield I AvC'rage butterfat yield 


,30"day period 

Founds.- 2-b~ced 3-breed li'ounda- 2-breed 3-breed

Hon cows crosses crossefl (:ion eows erosses crosses 
.. 


_.... Pounds P()urul,~ "i)01lnds Pounds Pounds
lst______ . POllnds 
2d.:. __________ .. 979 1,155 1,172 40.6 48.5 51. 5 

'3d__________ •• 1,077 1,289 1,292 44. 3 52,1 53.1


1,020 I, 242 1,257 42.2 52.2 51. 84th"' .. ___ -- ____ 959 1, IU3 '1,194 40. 9 50.9 50.45th_••_________ 908 1,152 I, 1386t1?--___ •_______ 39.8 50. 2 49.4
859 1,101 1,091 37.6.7th____________ '19.3 48.9 


·8th,,__ •__ - _____ 815 1,057 1,074 36.7 48. 3 47.8 

!;\th________ .. ___ 787 1,020 1,048 35.2., 46.8 47.0

730 1,008 1,010 34.0 46.4 46.4lOth~_______ ""_ 718 976 968 32.7 45;.5 44. 9 Hth.__ ----_. __ 683 936 923 31. 6 44.3 43.6"1flth-:.----- ____ 51)8 840 851 29.1 41.341. 1 
.' - • 
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There is no generally accepted procedure for assigning 11 numerical 
value to persistency, but several methods have been suggested and 
used in studies of this kind. 

If the yield in. the 12th period is divided by the yield in the 2d or 
peak period, a percentage figure is arrived at, which may have some 
value for comparing groups. By this method it is revealed that the 
foundation ~ows produced about 55 percent as much in the 12th as 
in the 2d period; whereas the figure for the 2 crossbred groups is 65 
percent. 

A more detailed procedure, which has had some use, is to calculate 
the percentage which the yield of each period is of that of the pre­
ceding period, ignoring the first period. The percentages are then 
averaged. By this method the foundation cows had a figure of 94.3 
percent, and the two crossbred groups, 95.9 percent for milk yield. 
For butterfat yield, the figme for til(' foundation group was 95.9 
percent, the figure for the 2-breed crossbred group was 97.7 percent, 
and the figure for the 3-breecl crossbred group was 97.5 pcrcent. 
Since these figmes are averages for 10 declines, even these small 
differences are significant. • 

• 

In our breeding studies at Beltsville we have developed a measure of 
persistency which is based on the hypothesis that, if there were per­
fect persistency, 8.33 percent. of a 360-day milk or butterfat yield 
would be produced in each of the twelve 30-day periods. The sum 
of the differences between 8.33 percent and the percentages of the 
total milk yield actually produced in each of the 30-day periods is 
taken as the measure of departure from perfect persistency. By this 
method, low values indicate good persistency and high values indi,.. 
cate poor persistency. 

Applying this method to the individual-cow records, and using 
averages for the groups, the figures are as follows: 
Group: ;lfilk BlllttT/at

Foundation cows _______________________________________ }4, 39 10.22 
Two-breed crossbreds_______________________ ____________ 9.17 5.44 
Three-breed crossbreds__________________________________ 9.75 5.95 

These figures confirm the results obtained by applying other 
methods, and there is definite indication that both groups of cross­
bred animals were more persistent in both, mille and butterfat yields 
than the foundation animals. Tbis can be seen when the average 
production figmes at'e charted as in figures 24 lWei 25. 

• 257U84·--54----8 
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.~ 
~ 



~1i4~ TE~CAL BULLETIN . .1074, U. S. DEPT. OF AGRICULTURE 

1,300 ..----.:---,-~___r_~--r-~-r---_r____,r___T-_T"-_r____, 
I ~'''' 

J " ... , "II, •!I .' 

'//1 ""~,1,200 1r -~:'~----------------------------------1 

'I " ~. 

'.~ 

',~ 


, 1,100 I---------'~,------------I 


",.., 
~ ""'" 

Z '.~.:l -- ..... 
o 1,000 1-/-----'-----------·~-,...-----1 
~ ~. 

'-.0... 
9 ~ 
~ ~ = 900 ~-----------"------------------~ 
~ \ 
== 
iLl 
~ 800~---------------·,------------I« 
a: 

•1&.1 
>« 

700r-------------------------~--~ 

---FOUNDAfION COWS 

600 - - - 2-BREED CROSSES 


------ 3-BREED CROSSES 


500~~---L--J---~~---L--~--L-~~~--~ 

1 2 3 4 5 6 7 8 9 10 .. 12 
30-DAY PERIODS 

FIGURE 24.-t'veragc milk production of the foundation cows, two-breed crosses, 
and three-breed crosses in each of the twelve 30-day periods. 
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> 'BODY WEIGHTS OF THE CROSSBRED FEMALES 
»>l; 

.•. .A<complete analysis of data 'on body weights and measurements. 
'>:will be reported in another publica!ion, but the averages of periodic 
body, weights are presented here to afford some indication of relative 
sIze of the various breed combinations. 
'Table ~2 gives the weights of the two-breed crosses. In each case, 
, a standard weight for a combination of the two breeds is sho)VIl, which 

'> is the intermediate average weight of animals of both breeds at the 
ages shown. Where reciprocal crosses were made, the results are 
shown for each group and then for the two groups combined. The 
.first symbol indicates the breed of the sire and the second the breed 
of the dam. > 

The weight figures on all two-ln'eed combinations, w11ere there is 

marked difference in size between the parent breeds, show a pro­

nounced tendency f01' the progeny to more nearly approach the 

average weight of the larger parent, regardless of whether it is the 

male or female pal·ent. This tendency is not quite so clear in the 

case of the Holstein and Red Dane combinations when compared 

to the st,fl.ndfl.l'd weight for these crosses, hut \vhen compared to 

their own dams, the progeny of Red Dane cows tend to vary from 

their dams more than the daughters of the Holstein cows. 


The avel'a~e weights of tl}e two-breed crosses at various ages 

. w~re as follows: 

n XI JJXG ]] X RD ~11tJ)XI kDX 0 JXl1 J X RD 

A.t blrth____________________ Lb., Lb., Lb., Lb •. i Lb", Lb", Lbs. Lb.,
;,5 82 8; 100 72 86 76 71 

358 :135 :165 3i2 3:13 345 339 34o •~~ ~~~:::::::::=::::::::::- (;:13 61Q 666 fl6S 601 617 602 51l,518months._________ .. .• __ > 825 8:18 807 AA6 iS9 789 797 779
J>reClllvlng ___ ....._.. __ . I,OUO 1,I2lI ItOi; I,Hil 1,!lOU I, 06,~ 1,040 2IlIl 

> Average weight dllrll1~ 

first 10 months or IlIetll- i 

tlon ......... ___ -'"'' i J,O'18 1 1,070 I,Oil 1,121 988 1, 002 1 1,009 97:1 


,,-~" 

Avp~d.ge weights of the three-breed groups have also been compared 

to a standard established for animnJs of the different combinations 

and .to a standllrd for their own dams. The data for the three-breed 

crosses are shown in table 3. 


( 
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TABLE 2.-Avera[}e weights of two-breed crossbred gr07/,ps, andvari~tions from the standard weight 

IfOI,S'l'EIX X .hmSEY (9 animals) AND .JEUSEY X HOI,S'l'I']I!'! (\l animals) 

I Variations from ownA verage weights . Variations from the standard dams , 
Ages when weighed ! I 

StandardHX,J .T X H Both H x.T .T X H Both H X.T J X H for each! group p;roup groups group group groups group groupgroup I g 
o 
(fl,Pounds POl/nds Pl)und.~ Pounds Pounds Pounds Pound,~ Pound.9 Pound8 (flAt birth _________________ . ; 75 70 76 7G -1 0 0 +22 -9180 days. __________________ l?a358 33\l 3.Jn 336 .,..22 +3 +13 +119 -23 
l'\1365 days.. " .. _. __________ (j33 602 6]7 609 +U -7 +8 +211 -47 l'\1'

18 monUllL. , __ • ___________ 825 7\l7 811 784 +41 +13 +27 +261 -30 t;j,,',
Precalving_________ • __ • ____ 1,OnO 1,0-10 1,065 1,020 +61 +11 +36 ---------- ------'---- ~. 

Average for first 10 months 
.'
I 

Q 

of lactatiOn _____________ 1 1, 0-18 1 1,000 1 +26 -13 +7 +224 -86 ,~,~' 020i .. ~~02~,_, ~, 
~ 

HOLs'rBIN X R~~D DAN}) GnOlll' (6 animals) ,u1'D RBD DANJ~ X HOI.s'rlnN GROUP (7 animals) 
""~-~ -,~-~---..--..-.............----"~" ...--. - ~"'-. 
 ~ 

Both Standard i
j 

JI X RD RD X 1I Both H X RD RD X H 
1 

~III X RD IRD X H for each ,group grollp groups , group !i group group groups grOllp gronp l'\1 

I :At birth. _. ________ : _______ ' 87 : 100 04 87 0 +13 +7 ,+5 +3180 days___________________ 365 372 368 370 -5 +2 -2 +18 -23365 days___________________ • 666 665 665 6.56 +10 +0 +0 +72 -2518 months__________________ 807 886 850 862 -55 +2,1 -12 , +15 -17
Prccalving____ • _____ • ______ 1,077 1,161 1, ]22 1, 134 -.57 +27 -12 -,...-------- ---------­. r.).A verage for first 1{) months

of lactation_____________ 1,,071 I 1, l21 I 1,098 - 1, 095 1 -24 +28 +3 ;+74 . :-26 



- -

----

• • • 

TA~LE 2.~.t1~rage weightd _of two-breed crdssbredgroups, and, variationsjrom the~tandard'weight~Contiil:ileiJ,: 
JERSEY X RED DANE GROUP (3 animals) AND RED DANE X JERSEY GROUP (5 animals)- - _. ,;" 

-, 

Variations from ownAverage weights Variations from the standard dams 
j 

Ages when weighed IStandard -C'yJX RD RD X J Both J X RD RD X J Both J X RD RD X J > -­for eachgroup group groups group group groups group group t"­group 
t:J:!-

Pounds Pounds Pounds Pounds Pounds PClmds Pounds Pounas Pounds ~;-
At birth ___________________ 71 72 72 68 +3 +4 +4 -11 +22ISO days___________________ 

-t"1 
340 333 336 311 +29 +22 +25 -12 +92365 days___________________ 595 604 601 561 +34 +43 +40 -40 +180 ~ 

18 months__________________ 779 789 785 737 +42 '·52 +48 -27 +221 ....Precalving_________________ o992 1,009 1,002 970 +22 +39 +32 ---------- ---------- ... 
~Average for first 10 months

of lactation_____________ 973 988 983 950 +23 +38 +33 -37 +188 ~ 
SIl 

HOLs'rEIN X GUERNSEY GROUP (9 animals) 
I;:;j 
t"1 

Standard ~HXG HXG HXGfor thegroup group groupgroup ~ 
g;

At birth___________________ 82 __________ __________ 81 +1 __________ __________ +16 
::d' ­180 days_______ ____________ 335 __________ __________ 333 +2 __________ __________ +73 

365 days___________________ 619 __________ __________ 501 +28 __________ __________ +143 
18 months__________________ 838 __________ __________ 772 +66 __________ __________ +206 
Precalving_________________ 1,128 __________ __________ 1,054 +.74 ______________________________ . _________ _ IAverage for first 10 months

of lactation____________ _ + 183 . _________ _1,070 1,041 +29 1----------.---------­

.... ,.--r- - r 



.~ """-\.• 


At birth __________________ _ 
IS0days__________________ _ 
365 days__________________ _ 
18 months________________ _ 
Precalving________________ _ 

Average for first 10 months 
of lactation____________ _ 

• ~..,.,....~<.; 

RED DANE X GUlmNS~JY Gnoul' (7 animals) 

RDX G 
group 

86 
345 
617 
789 

1,065 

1,002 

Standard 
for the 
group 

73 
30S 
543 
724 

------- _~=I==== == ====1 973 

947 

RDX G 
group 

+13 

+37 

+74 

+65 

+92 


+55 , __________ , _________ _ 

... , . 
\ \".


RDX G 
!,'1'OUp . 

+17 

+100 

+162 


C+142 l:d o 
rJJ 
gj 

+115 l:d 
t'j, 
t'j 

'g* 
l:d 
'1 
c 

~ 
t:"t 
L;:I. 

1-1, ..... 
~ 

.' 



---------- ----------
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-LiUU.•.I!l 3:---:.t.I.verage weights 'of the three-breed g,.oups, mid vo,ridtions fr~m the standards~f4~iisi~'ed 
'" . 	 ." . 

" RD X H X J GROUP (lil animals) AND RD X J X H Gnoup (6 animals) 
, 

Variations from own, Average weights 	 Variation;) from the stands.rd
I 	 dams 

Ages when weighed IRDXH' RDXJ I Standard RDXH RDXJ RDXH RD X J Both 	 Both
l X J X H for each XJ XH 	 XJ XHgroups 	 groups.group group, group group group group group 

t:I:l 
, -	 0

I tt-
I Pounds Pounds I Pounds Pounds Pounds Pound.~ Pounds Pounds Pounds 't"At birth ___________________ ' 	 t.'!182 76 80 77 +5 -1 +3 +10 +3180 days___________________ 	 1-3

355 358 356 341 +H +17 +15 +5 +24365 days___________________ 	 Z631 622 628 609 +22 +13 +19 +12 +2618 months __________________ -15 ....813 825 817 800 +13 +25 +17 	 +31
Precalving____________ • ____ 	 01, 106 1,070 1,094 1,058 +48 +12 +36 ---------- ---------­ "'" .!"-IAverage for first 10 months

of lactation_____________ 1,072 1,017 1,055 1,028/ +44/ -111 +27 +30 +73 	 fl 
m, 

J X RD X H GROUP (6 animals) AND J X H X RD GRO";,' (6 animals) et 
t.'!1, I 	 >tI 

JXRD' JX H Standard JX RD JXH JX RD JX H t3Both 	 BothXH X RD for each XH XRD 	 XH X RDgroups 	 groupsgroup group gronp grOlm group group gronp I:I;l 
0 

I >
C)At birth ___________________ 71 79 75 72 -1 +7 +3 -28 -12 ~180 days___________________ 	 ....307 321 314 324 -17 -3 -10 -68 -49 a365 days___________________ o .,554. 604 579 585 -in +n -6 -115 -7018 months_______ - __________ 713 756 735 761 -48 -5 -26 -173 -50Precalving _________________ 	 ~ 

950 1,017 983 980 -39 +28 -6 

Average for first 10 months 	 e 
of lactation _____________ 952 988 970 975 -23 +13 -5 -177 -76 

• 
 --...~-	 , ~""~ r .1• 

http:stands.rd
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, ,~..j.. -+""-'-

H X RD X .T GltOUI' (0 animals) AXD H X .T X RD GROUP (2 animals)' 

IHXRD H X.T Botl} IStandard: H X RD HX.T Both HXRD RXJ 
X.T XIW i for each X .T XRD XJ X RD groups groups! group group group group group group group 

At birth_ - -- - --- -- - -- --- --.t 76· 71 75 81 -51 -10 -6 +5 +6
180 days-------- ___________ i 357 324 351 353 -29 -2 +24 -24
365 days__________ - ________ , 638 584 628 i 632 -48 -4 +30 -4618 months_________________ .: :j:~ I @," ;

82!) 798 823 : 823 +6 -25 0 +31 +16
Precalving _________ • ___ • _.' 1, 112 1,073 " 1, 104 I 1,088 I +24 . -15 +16 o---------- ---------- Ul 

~Average for first 10 months ! 
-71 l:d'of lactation_---------- __ 1,058 1, 054 1 1,0581 1, 065 1 -11 -7 +60 +80 I:j

t-:\.I _ ...- - - - .--- -

RD X IT X G GROUP (11 animals) ~ 
RDXIT Standard \ RD X H RDXH 

XG for the X G XG ~ 
I<jgroup group group group 

~ 
At birth_________________ ..!j 87 _____ - ___ -1-- _______ _ +7 +3 ,~180 days___________________ 360 33980 I +21 +18 a;;,
365 days___________________ 624 fiO!) +25 -1318 months__________________ , 838 793 +45 -20 
Precalving _________________ , 1, H9 ---------- ---------- 1,075 +74 

Average for first 10 months \- , . 
of lao,'''o,,_____________1 1, 106 1__________ l--------J 1,043 1 H.I----------I--------J +I ,---_-__"__ 

I Since there were only 2 animals In the R X J X RD b'fOnp, these ligures are not very dcpen\lable when comparod to those (or larger groups. 

~,
" i"-l 
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TiBtpt3~"""'7Average weights oj the three,:"bre~d grQ'Up8, and variations from tli,e.slandards. establishe<l:-{)o:p.tiQ.l,liiid 

'\'; 

H X RD X G GROUP (5 animals) 

Average weights Variations from the standard. Variations from own 
dams 

Ages wllen weighed 
HXRD Standard HXRD HXRD 

XG for the XG XG 
group group group group 

At birth___________________ 
180days___________________ 
365 days___________________ 
18 months__________________ 

Pounils Pounds Pounds 
87 ---------- ---------­

365 -------'--- ----------­
611 ---------- --­ .... _----­
864 ---------- -----------

Pounds 
84 

351 
623 
817 

Poundr, 
+3 

+14 
+18 
+47 

Pounds Pounds 
---------- ---------­
---~------ ---------­
---------- ---------­
---------- ----------

Pounds 
+1 

+15 
+16 
+61 

Pounds 
-----_ .. _'--, 
---------­
---------­
--------­ ... 

Precalving_ ---­ -----­ -----­ 1, 124 ---------- ---------­ 1,083 +'11 ---------- ---------­ ---~------- ----------
A verage for first 10 months 

of lactation_____________ 1,077 \__________1__________ 1,057 +20 -------.--- ----------\ +79 ---------..., 

. 
-

(:) 
~ 

tI>:>
§
g, 
t< 
~. 
0' 
~~., 
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The weight figures on the three-breed combinations are not so 
striking as those Df the first cross. The Holstein and Red Dane sires 
usually sired three-breed daughters which were larger than their two­
breed dams, and the Jersey bulls tended to decrease the size of the 
daughters from two-breed dams. However, with the exception of 
progeny of Jersey sires, there is somewhat marked similarity in the 
weights of the three-breed crosses at most ages, and to illustrn.te this 
point the average weights are listed by breed combinations, as follows: 

H x J'" X J IH X J X RD H X RD X a RD x H X J 

Lb.~. I,b•• 
At birth •.•.•••••..• _._••• _.........._...__ •__ __ 76 71 87 82

180 days. ______ •__ •__ •••• _____ ._....._.._._..__ • 3.57 324 :160 355 


O:lS 584 0-11 631
1~5~~lftis:::==::::=:===== =:===== ===:=:::.:::==: 8211 79S 811-1 813

l'recalvlng__•__________•.•• _____•• ___ ••... __ •• 1.112 1,073 1.121 1,106-

Average for first 10 montbs of lactation .. "" 1,058 1,0.14 I,on 1,072 

RJ) X J X 1I RD X H X a J X RD X 1I J X H X RD 

LIJ.~. Lbs.
At blrtb_.... __ .• __ .• ______ ..... ________ .. __.. 76 87 il 79

180 days __.... _. __ ...... __ • __ ..... _.... _. ___ •__ • 358 3(10 aOi 321

-365 days ...... ___ ." . ____ ... _... _______ ._.. __.. 622 624 554 604

18 months.........__ .. _._ .... _____ ._._ ... _.._.. 
 825 838 713 756
Precalvlng ______.._. __ ...______ • __ .• __ .. " __ ' 1,070 1,149 950 1,017-

Average lor first 10 mouths of lactatlon. __ ._._ 1,017 1. L06 952 D88 

Considering these weight figures in broad terms it might be said that 
body weights in the crossbreds follow the general pattern of individual 
breed averages. On a basis of body weigh ts, the four breeds concerned 
would rank Holstein, Red Dane, Guernsey, and Jersey. Using the 
averages shown at six age periods, and disregarding the fact that the 
numbers in the various combinations are clifl'erent, a fair estimate of 
the ranking of variolls hre('d comhinations would be as follows: 

Two-breed Three-breed 
crosses crosses 

FirsL ___________________ •••• __ • __________ • RD X H H X RD X G 
Second. ____________ .. ___ ' . __ •. ____ . ____ . H X RD RD X II X G 

Third _____ ._ •. _____ .. __ . ___ ... _. __ ••• --- H X G IT X RD X J 
Fourth __ ._. __ ~ ___ .-. . ________ ._ •• _____ H x.r RD X II X J 

Fifth_ ____ _____. __ .__________ RD X G RD X J X H 
Sixth._______ • __ , __ , _______ •• ________ J X H H X J X RD 
Seventh _________ .___ _ _ __ •• _. ____ .______ RD X J J X II X RD 

Eighth _____ • _. _. _. _•• ______ ._. ___ ' ._-_._-_~-_---".f_J_X_R_D-----''--J_X_R_D_X_H_ 

http:illustrn.te
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DISCUSSION 

The results of this crossbreeding project have been presented in 
sufficient detail in t,he preceding pages so that very little discussion is 
called for here, Every e.ffort was made to maintain operating condi­

• 	 tions according to the planned procedure, <\0 that no additional 
;explanation would be needed to assist the reader in interpreting the 
results, Despite every effort to have comparable numbers of animals 
in all groups, this aim was not always achieved, The reasons are given 
in discussing the group performance. 

,Reproductive performance of the animals on this project was satis­
factory when compared to other experimental groups where all breed­
ing data are available for study, The use of old sires may have llad 
some adverse effect. 

No exf;ensive statistical analysis of the individual groups was under­
taken because the numbers were too small to justify such work . 
. It is acknowledged that any breedin~ research with dairy cattle 
could be improved hy enlarging its scope through increased numbers, 
but it is necessary to consider that the facili ties and funds required for 
this type of experimental work are so great that nothing would ev('r be 

.) 	 accomplished if res('arch workers \\'ai ted for ideal conditions befOl'e 
undertaking their studies. Such philosophy has never existed in the 
field of'research, which is indeed fortunate, since so many fundamental 
discoveries have resulted from work which was undertaken despite 
s'evero handicaps. 

SUMMARY AND CONCLUSIONS 

The crossbreeding expeTiment at Beltsville was started in 1939, with 
foundation groups of females of the Holstein, Guernsey, Jersey, and 
Red Dane breeds. First-genemtion crossbreds \\'ere produced by 
mating the foundation 00,,·S to proved sires of the Holstein, Jersey, and 
Red Dane breeds. Guernsey sires were not available, so there are no 
reciprocal groups to compare with the Holstein X Guernsey and Red 
Dane X Guernsey groups, 

The pattern of the project called for a rotation of breeds, using 
proved sires to produce each generation, Very few inter-hybrid 
matings were made. 

The transmitting pedormance of the sires used is fully discussed. 
Only one of the proYed sires llsed on this project failed to live up to the 
promise of his pJ'Pviolls proof. 

Production pNformancp of the crosshl'ed femall's was determined 
during the firsL nor'ma.! lactation period, and ail CO\\'S \Vel'C milked :3 
times daily for ;365 days. li't'C'ding and management was the same fOl' 
all groups and all were harn fed during the tC'st lo,ctation pnl'iods . 

. Our facilities were not extensive enough to retain all animals in the 
herd during their entil'e proclu0tive lives, However, through COOPera­
'tion with dairy farm opera.tors, we obtained infoLmation about the 
subsequent production and reproduction performance of the cross­
breds that afforded ltn estimate of their value in commercial milk­
producing herds, 

• 


i.,.... 

• 


1 

, '. Production recorcls of all project animnls in this report are actual 
. first-lactation records, with mature-equivalent values indicated in 
most cases, • 

i 



"'U~gon1ythe,rec~rdso£' the females ',that w,ere:p;oducedby~' 
~ollowing the breeding 'pattern of rotation of breeds, the' experiment' 
has, yielded, the following results by generations: • ' 

, " '" 
,< - Mature-: : 

Actual-production a\-erage equivalent, ~ 
Cows value ' 

Generation (num. 
, , 

ber) 
, . 

Milk Test Fat Age Milk I'Fa~' 

Lbs. Lbs. Yr.-Mo. £bs. "pbs,; 
~ 

Foundation___________ 55 10, 540 4.~5 455 2 6 13,799 ,,594
Two-breed crosses _____ 55 13,039 4. 53 586 2 2 17,811 799 
Three~breed crosses ____ 58 13,361 4.44 588 2 2 18,2.40 801 
Progeny of three- ; 

breeds _____________ 23 13, 174 4.58 600 2 3 17,764 800' 

The standard deviation ,and the coeffic~ent of variation havebef:Jn 
calculated for the first three groups (which have been completed)' 
with the following results: ' '. 

-
ButterfatMilk production Fat test production! ' 

Generation 
Standard Coeffi- Standard Coeffi- Standard Coeffi­

devia- cient of devia- cient of devia~ cient of 
tion variation tion variation tion variatIon: 

.Foundation __________ 4,859 35. 4 0.906 19.7 114. 3 '19;'2 ' 
Two-breed crosses ____ 2,294 12.9 .496 10.9 75.3 9>4.:' 
Three-breed crosses ___ 3,193 17.5 .449 10.1 112.4 14.0 • .. 

Because the foundation group is composed of anjmals of four differ­
ent breeds, the high standard deviation for milk production is to be 
expected; but for the within-breeds, the average standard deviation 
is 3,299 and the average coefficient of variation is 24.0. There is a .' 
marked decline in variation in the first generation, but some incie~e ' 
in the next generation. 

These results indicate that, when production-proved sires are used" 
for crossbreeding in a 3- or 4-breed rotation, a big increase in mim: 
and butterfat production can be expected in the first cross,.and . .slight 
increases in subsequent crosses. . 

'\ 
Orossbred cows produced by this system of breeding were placed in ., 

herds of cooperating dairymen where they proved to be satisfactory., 
dairy cows. The two-breed group completed 130 lactation periods on 
twice-a-day milking, with- an average production of 10,763 pounds of, 
milk and 467 pounds of butterfat in 301 days. The thl'ee-breed gro:!lP­
under the same conditions completed 115 lactation periods, with al1, 
average of 11,270 pounds of milk and 480 pounds of butterfat in 298. 



',dliaV's;' These;are av~ragesDf actual records; mDst Df which were made 
.' . . the cows were less than 5 years old. 
·;;-'~Sttidies of persistency of milk production show that the crossbreds 

.... ·.h8cVl:\ it high degree of persistency, which accounts in part for their 
..cblgh level of prDductiDn. . 
. ···.·"The pattern of body weights seems to. be in accordance with what 
.w6uld be expected in various combinations of the four breeds used on 
tlris experiment. 

; .' The order Df breed rDtation does not appear to be too important, 
"except as it might affect the size of the animals in the new generation. 

The data indicate rather that the transmitting quality of the sires 
"used is the key to continued imprDvement. 

T,he results of this experimental breeding lead to the general recom­
mendation that for dairymen who. are using artificial breeding, ana 
have no special interest in a particluar breed but are primarily con­
cerned with increasing the efficiency of their cows and establishing 
a high level of milk and butterfat productiDn, the best practice to 

~'follow is to breed each cow to the best sire available. 
The notion has existed that females resulting from crossing two. 

breeds might be a,cceptable dairy animals but that no offspring from 
such animals shDuld be raised for replacements in the dairy herd. 
There is sufficient evidence presented here to indicate that female 
progeny of crossbred cows, when sired by production-proved bulls, 
will develop into ver;y satisfactory dairy animals. 
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