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INTRODUCTION

In 193¢, when the Bureau of Dairy Industry begen its eross-
breeding experiment at Beltsville, the available published information
on crossing brecds of dairy cattle was not too impressive. Very listle
of the information was based on experimental resuits.

At thet time the use of hybrid corn by farmers was expanding
rapidly.  Crossbreeding with pouliry, swine, and sheep had been
studied experimentally and was being nccepted in a practical way.
These developments had aroused the interest of dairymes in cross-
breeding, and many milk-farm opcrators were speculating on its
possibilities. Prior {0 1839 there was no ready means of following the
practice of crossbrecding in the average farm hered, without the
necessity of owning Lulls of scveral breeds. But this obstacle no
longer existed after artificial insemination became an established
practice in datry regions.

The crossbreeding investigations at Beltsville were andertaken in
order to develop kmeowledge on the subjeet which would provide a
sound basis for advising the eperators of wmilk-producing [arms on
what results to expeet i they sheuld decide to use ervosshreeding as a
means of producing better replacements for thelr millong herds.

Final resulls on any dairy ealtle breeauy research project cannot
be published until the last animal ou the project has died. However,
we are reporting here the breeding performance nnd milk and buiterfat
production of all individuals used on the project which have had time
 to complete a normal first-lactation period.  This inectudes she entire

foundation cow group, alt of the two-breed davghters of these cows,
the three-breed animals in the next generatiop, amd some of the
progeny of these threc-breed individuale, The entire lifetime story
on some members of these groups is still developing in herds of co-
operating dairymen, and a later publieation will deal with their later
performance.

This research worle was supported mainly by an appropriation [vom
funds made available by the Banichead-Jones Act of June 29, 1935.

REVIEW OF LITERATURE

Some of the reporis reviewed here were published after the cross-
breeding experiments at Beltsville bad starled in 1939, In some of
the reports, the small numbers of experimental animals and the
sketehy informaticn on the produciag ability of the cows and the
transmitting ability of the sires tend to make the conclusions of
-doubtful valne.

Much of the experience in cvosshreeding hias oceutred in privately
owned herds and in most cases, if results are documented ot all, the
clironielers have shown veluctance to define the breeding operation as
erossbreccing, but have chosen to refer to it ns “geading up.”  The
mtroduction of & pedigreed sire into a herd of nondeseript eattle would
undoubtedly result in a high perconinge of crossbreeding.  Another
fault in cur use of terminology is that, In ilentifving daughless of o
registered sire, all of those ihat are not from regisbercd females of the
same breed as the sive are reported as grade daughters of the breed of
the sire. In a mixed herd of registered lemales, o sire may have
drughiers from dams of different breeds which should be idengified as
crossbrods.




CROSSEREEDING DAIRY CATTLE 3

An early grading-up experiment started at the Iowa Agricultural
Yxperiment Station in 1906 and reported by Weaver and associates
{21) ® 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 erossing dairy and beef breeds appear to have had
the primary purpose ef using the wide diffcrences between such breeds
in milk and butter{nt production and various other characters to
study the laws of Mendelian heredity, and resulis that would apply
dircctly to dairymen’s problems were only of secondary interest.
This is true of the work reported by Cole and Johansson (4, 6, 6) on
crossbreeding between dairy and beef breeds, which was conducted at
the Wisconsin Agricultural Experiment Station between 1912 and
1933.  The same comment applics to the beef and dairy crossbreeding
work started at the Maine Agricultural Experiment Station in 19 13,
and reported by Gowen (71, 12, 13).

It is interesting to note that one report by Gowen (77) contains a
list of 59 literature ¢itations and less than 10 percent of these indicate
any direct veference to work on the inheritance of milk and bubterfat
production. Many more of the refevences cited deal with heredity of
color and horns.

In the later reports by Gowen 712, 18), production records arc given
for 2 Holstein X Jersey, 2 Guernsey X Holstein, 2 Angus X Jersey,
1 Jersey X Angus, 1 Angus 3 Holstein, 1 Ayrshire X Angus, and 3
Guernsey X Anguscrossbrod females.  The 8-months’ lactation records
of these 12 crossbred cows (corrected to the 2-year-old basis) averaged
4,036 pounds of mill; the equivalent records of their dams avernged
3,403 pounds, and the estimated transwitting ability for the sires
averaged 3,386 pounds of milk. From thesc average v.Lues it appears
that the crossbred cows exceeded the mean of the estimatoes for their
parents by 189 percent in yviekl of milk, and the avernge of the
daughters was higher than the avernges of both parents.

The results of experimental crosses hetween breeds of dairy cattle
have a more direet application to dairymen’s questions, such as those
regarding the risks involved in crossbreeding 1o change over to another
breed, or in raising replacement heilers from good cows of another
breed thal may be in the herd, or in the possibility of obtaining advan-
tages paraliel to those observed in bybrid com or in erossbred snimals
in other kinds of livestock.

Robertson (77}, in a eritical review of some of the more important
crossbreeding experiments with dairy cattle, expressed o doubt that
any such advantages as those obtained will other kinds of livestock
had been demonstrated,

One of the most extensive of American erossbreeding experiments
with dairy cattle was begun in his own herd i 1911 by T 1., Bowllzer,
an experienced breeder of fine dairy cattle, e wahited to test the
possibility of bhaving characters for high milk yield and butterfas
percentiyre combined in some of the animals in the F, erossbred gener-
ation. He made reciprocal crosses botween Guernsey and Ilolstein
cattle, using purebred sires closely related 1o some of the most popular
animals of the day.  After e owner's death, the herd and the experi-
ment were bransferred to (he Ulinois Agricultural Jxperiment Station,

3 Ttalie numbers in parentheses efer w Literature Cited, p. 126,
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_ Tn his report on data obtained before the herd was transferred to
Tilinois in 1919, Castle (3) liats the produetion records of 8 Guernsey,
24 Holstein, and 31 F, crossbred cows. From these data it appears
thet the milk records of the crossbred cows exceeded a mean between
" the Guernsey and Holstein recovds by 7.6 percent for the fiest lactation
and 15 percent for the second lactation. Castle stated that the higher
‘than intermediate milk production for the Iy crossbred cows was
comparable to “the superior vigor commonly possessed by crosshred
organisims.”’

A complete report on the results with the conlinuation of this
experiment at the IMinois station has not been published, but in the
several progress reports Gaines, Yapp, and Campbell (10) tentatively
concluded that the milk yicld of F, crossbred cows is slightly higher
than sn intermediate between the parent breeds, while the butteriat
percentage is about at the infermediate, and that both the miik yicld
and butterfat percentage of F; crossbred cows [rom crossbred parcents
are also about et the intermediate bebween the parent breeds.

In o later report of this experiment, Yapp (22) gave the average
45-week first-lnctation records for 47 ¥, crossbred cows as 7,246
pounds of milk and 313.2 pounds of butierfat; while the sverago
record for 38 F, crossbred cows {from crosshred parents was 6,883
pounds of milk and 300.8 pounds of butterlat. This decrease of 5
percent in milk yield is less thau the 7.6 pereent increase of the
T crossbreds over an imtermediate of the parent brecds that was
reported by Castle (2). No mention is made of possible environ-
mental changes which could hawve afferted the production rosulis.

The results of the limited number of Jersev and Holstein crosses
made at the South Daketa Agricultural Experiment Station have not
been reported fully. In some of the last yeports on the erossbreeding
experiment, Olson (15, 16) veferred to 9 F, 3 Ty, and 1 Fy crossbred
cows and mentioned that the I, erossbred cows were somewhat lowoer
than the I, crossbred cows in milk and butterfat vields,

More recently the idea of a different pattern of crossbrecding has
received “some atbention. Rather than proceed Dy infermatings
between individuals of the F, generation, some invostigalors have
adopted a breed rotation orossbreeding plan similar to that used at,
Beltsvilie,

LeMaster and associates (14) recently reported on the work st the
South Carolina Agricultural Experiment Station, where a system of
breed rotation crossbreeding has been underway for a number of vears.
Production figures cited show that 12 two-breed cows averaged 426
pounds of butterlat and their purebred dams averaged 362 pounds.
Twenty-two three-breed cows averaged 465 pounds of butlerfat and
their two-breed dams averaged 418 pounds. Thirteen four-breed
cows averaged 446 pounds of butterfat and their threc-breed dams
averaged 414 pounds,

Foreign reports indieate inlerest in crossbroeding dairy eattle, and
one of the early experiments was conducted n the T'ranclgjaor hord in
Denmark beginning v 1906, Crosses wore with Red Danish and
Jersey catile.  Bllinger (7) avalyzed the date and made no mention
of any Iy crossbreds, but the I, crosses were bred back to Jersey or
Red Danish bulls,  Producing abilily was messured by records made
na the first 10 weeks of the first-lactation period. ~ Average milk
yields are listed for Red Danes, Jeeseys, 17y crossbreds, % Red Danes,
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% Jerseys, and % Jerseys. No mention is made of the quality of the
bulls used. Moreover, a 70-day milking test is not long enough to
develop all existing differcnces. Even as reported, the data show
that the ') crossbreds exceeded the mbermediate of the parent breeds -
in both milk and butterfat yield.

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

Byckov (2) reports that reciprocal crosses of Avrshires and Bast
Friesians have been made. Production vecords of the crossbreds by
an Ayrshire buil were reported with those of groups of Ayishire and
East Friesian cows. In 300-day-lactation periods the Bast Friesian
cows averaged 296 pounds of butterfat, the Ayrshires 318 pounds,
and the crossbreds 347 pounds.

Rostoveev (18) reports on the results of mating Gorbatov Red
bulls and East Friesian cows, In cach of the first three lactations
the milk and butterfat vields of the crosshreds were greater than those
lor cither parent breed. The crossbreds also excelled either parent
breed in persistency of milk vield. Second-generation erosshreds,
procuced by mating first-gencreation crosshreds to Bast Friesian bulls,
had higher milk and butterfat yiclds in the first lactation than the
first-gencralion crossbrads.

Valerani (20) veported on grading up Swiss Brown cattle in Lom-
bardy with Friesian bulls. The average milk yields of the first,
second, third, and fourth gencrations, respectively, were 27.55, 35.27,
41.76, and 53.96 percent Ligher than the milk yields for the original
Swiss Brown cows. When sive indexes are calcudaled from these
data, it appears thot cither the sives of the first generalion were
definitely superior to those of the second and third gencrations, or
else the milk yields of the first generalion were higher then o mean
of the milk yicld estimates for Lheir parents. Valerani also observed
that an iucrease of 95 pounds in weight in the first generation was
followed by small decreases in subsequent generations.

Schmidt (79) reported on the performance of 12 grossbred cows
from Schwarzbunte dams and Jersey sires in & German experiment.
Average 305-day, firsi-lactation records were 7,174 pounds of milk
(testing 5.05 percent [(al) and 362 pounds of buiterfat for the cross-
bred cows, and 7,601 pounds of milk (testing 3.12 percent fat} and 237
pounds of butterlal for the Schwarzbunte dams of the crossbred cows.
Corresponding avernge records lor 19 Jorsey cows kept in the herd
under the same conditions were 5,186 pounds ol mille (testing 5.65
pereent fat) and 293 pounds of buiterfat. From these data it aAppears
that the crosshred cows exceeded a mean of the parent breeds by 122
pereent in mill, 15.2 pereent in butleriat test, and 36.6 percent in
buttertat yicld. The average butterfat vield of the crossbred cows
wes lugher than that for cither parent breed.

Schmidt's data also showed that live weights of the crosshred cows
averaged 2.9 pereent higher during the Brst laciation thaun a mean of
tlic perent breeds.  Data on the growth and skeletal measurements
on_animals in this experiment showed that in general the crossbred
animals were # little larger than a nican of the parent breeds.

Buchenan-Smith (1), in some observations on the subject of cross-
breeding between dairy breeds, expressed dissatisfaction with some
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Agrshire X Jersey, Ayrshire X Guernsey, end Red Poll X Shorthorn
. crosses that he had made, and a particular dislike for some Ayrshire
X Red Poll crosses. However, he reports that Ayrshire X Shorthorn
.~ grossbred cows, from beef Shorthorn granddams giving only 2,000
" pounds of milk or grandsires with a similar estimate of irheritance,
_.6an produce over 11,000 pounds of milk in 305 days.

" None of the work reported shows results which would warrant
,condemnation of crossbreeding with dairy breeds. This appears to
be true despite the fact that there is little evidence to indicate thag,

. .except for color and conformation, the individuals used to make the

crodses were truly representative of the breeds involved. Aside from
a few fixed breed characteristics, the germinal makeup of our dairy
stock has been extremely heterozygous. Random selection from
such stock of material for a crosshreeding experiment would not result
in the development of sound information on which lo base a fair
estimate of the uscfulness of crossbrecding, particularly insofar as
milk production is concerned.

Part of the disadvantage of random sclection can be overcome by
more cerelul selection of foundation females and by the use of pro-
duction-proved sives. This procedure was incorporated into the plan
for the Beltsville crossbreeding experiment, and the first results were
published in 1946 as a progress report (9). Since then, information
on the production records of the crossbreds has been kept up to date
by frequently revised reports prepared for distribution to visilors al
Belteville and in answer to mail requests. The same material has
been used in telks given belove interested groups.

PLAN OF THE EXPERIMENT

The breeds of dairy catile available for use in the Beltsville cross-
breeding experiment were Holstein, Jersey, Red Dane, and Guernsey.
Both males and {emales of the first three breeds were used, but only
females of the Guernsey breed were available for the project.

The plan of crossbreeding was to make two-breed crosses (recipro-
cals where possible) of the available breeds, using progeny-production-
proved sires in all matings. The resulting fwo-breed females were
to be mated to a proved sive of the third breed, and all succeeding
generations of crosshred females were to be mated to pro ved sives of
the Holstein, Jersey, or Red Danc breeds on a brecd-rotation brsis,
The results reported in this publication indicate that the breeding
phese of the experiment was carcied out according to the plenned
procedure.

Throughout the course of the experiment, the measure of producing
ability of the crossbred {emales was the determination of milk and
butterfat production during the first normal lactation period. The
crossbred cows were milked 3 times & day lor a lactation period of
365 days. This was done in ordar to conform to the standard under
which most of the foundation cows had made their production records.
The Holstein, Jersey, and Guernsey foundation gows had been re-
cruited for this project from the Bireau of Dairy Industry’s various
fiold stations, where they had made production records on 3 milkings

“a doy 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 3 X 365-day basis.

The feeding procedures conformed to the established experimental
practice of using the fecding standard to determine requirements for
maintenance and production and adjusting the feeding accordingly.
Feeds used were alfalfa hay, corn silage, and a 15.5-percent—protein
grain mixture. The animals were barn fed throughout the year, and
werg kept in o tie barn.

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

All ordinary precautions were taken to keep the cows healthy.

Discussion oF Prans ano BagrrLy DEVELOPMENTS

Abdtention should be called to the lact that the major plan of this
experimuent differed from the usual pattern of crossbreeding. Most
worlk of this kind has followed the pattern of making a first cross to
produce the two-breed generation and then making ntermatings
between members of the two-breed generation. The Beltsville
project, however, calls for the continuous introduction of new genes
througlh the use of proved sires of the respective breeds, the sives being
used on a breed-rotation basis,

In formulating plans for this projeet, full consideration was given
to the hmits placed on the scope of the work by available funds,
[acilities, and animals, With increased funds and a corresponding
inerease in facilities and animals, it would have been possible to seb
up the projeet on a wider buse, with final results in similar proportion;
but dary cattle breeding research is costly and moves slowly, an
prospects for unlimited support over o long period of years are bever
bright. This brings up a question as to whether any research should
be, or ever is, undertaken short of idenl conglitions.

Despite the fact that the funds allotted imposed definite operating
limitations on this experiment, a successful attempt has been made
to make the work productive of dependabic results. It is appalling
to consider the important research discoveries which would bhave
failed of achievement if all workers had Leen obliged to waib until
all requirements of perfect exporimental design had been met. The
planning and execution of this project was done with the benefit
of knowledge and experience gained over & period of 20 years in the
conduct of dairy cattle breeding research by the Burcau of Dairy
Industry at Beltsville nndd ather field stations.

As the work progressed, matings were planned to produce fwo-breed
females v approximately equal numbers in sll combinations. Mathe-
matically this is a simple operation, hut biologically the objective
sought can only be attnined by careful planning and ab least some
cooperation on the part of nature. Alarging of safety could not be
esteblishied when there was so little materinl with which to worlk.

A few statistics might be helpful in illustrating the probabilities
involved. For instance, how many pregnancies would be required
te produce 50 females which could be brought through at least one
milk production pariod?

A total of 89 females were assembled for use on this project as
foundation animals. Belore becoming part of the project, 57 of the
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89 had terminnted 167 pregnancies to sires of their own breeds. The
results of these pregnancies were 6 dead males and 72 living males,
¢ dead females and 83 living femaeles, and 5 abortions. Twenty-nine
of the live females did not complete first-lactation records, because
they were lost or disposed of; but 19 of these were of the Red Danc
breed, of which 5 died ns calves, 2 were killed by lightning alter
calving, 3 were nonbreeders, 3 were sold after aborting, 1 was sold
because of mastitis, and 5 were transferred to another station. One
in the Jersev group was condemued for TB shortly alter calving.
There were three sets of mixed twins, consisting respectively of a
live male and female, a dead male and female, and a live male and a
dead female. The 167 matings produced 54 fernales uselul for study.

Seventy-seven of the 39 foundation [emales were inated on the cross-
breeding project, and completed 179 pregnancies, which resulted in
5 dead males and 97 live males, 3 dead lemales and 74 live females, of
which 4 were [reemartins and 6 were nhortions, Four pairs of living
mixed twins, 1 pair of dead mixed twins, and 1 pair of living male
twins were included. Besides the 4 frecmarting, 6 others were lost
before completing first-call rocords, leaving a net ol 64 projoct females
which completedd records, from 179 terminated pregnancies. The
pxpectation appears to be about 1 nseful female Tor caels 3 terminated
pregnancies. For the sake of clarify, the above figures are given in
tabular form, as loliows:

87 vows 77 tows
Resnlts of pregnancies mated before  maked on
projeet project

170
15
147
{i

Pregnancies complele! munber
Dead male ealves . do
Living male ealves . ... . . do ;
Abortions. .. S do ..
Dead female calves. _.. .. o ode 13
LivinI;?r {female calves do ...} 37
Freamarting. _ . da . L |
Lost or dispased of Y | [ PR G
Uzeful project heifers._ .. . . .. ... . odoo . G4

=

[E3
=1

—
s m ™
W O = O e LD Y

! Ineludes ) twin,

2 Ineludis 2 bwins.
? Ineludes 6 twing.
+ Imeludes 4 twips.

This is offered as an illustration of the difliculties involved in design-
ing for definite achievement and the hazard of random achievement
for definite design.
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FOUNDATION ANIMALS

The production-proved Holstein, Jersey, and Red Dane sires used in
this crosshreeding projecl were seleeted on the basis of their demon-
strated travsmitting ability, the details of which are given ou page 97.

The {foundation females of the Holstein, Jersev, and Guernse y breeds
were assembled from lour of the Bureaw’s field station herds, and the
Red Dane foundation femeles were already available at Beltsvitle,
The Holsteins were brought to Belisville [rom Huntley, Mont., and
Mandan, N. Dak., the Guernseys from Pontiae, 3. C., and the Jerseys
from Lewisburg, Tenn.

The decision o use foundniion females from (he station herds for
this project was based on the fact that we had been following a proved-
sire breeding prograin in these herds for o good many years and that
the production performance of the cows had been determined under
uniform conditions of management, which made it possible to make
equitable comparisons.

Furthermore, our knowledge of the breeding and performanece of
these animals was more complete than it would have been for animals
from other sources. In addition, it would have used up most of the
funds available during the fivst 2 vears Lo tocate, purchase, and trans-
port suilable females to Beltsville, with very little lef( for use in feeding
wnd caring for the animals.  Alse, a disense havard would have been
involved in assembling a herd from various oulside sourcos, KExperi-
ence bas shown thal losses following (he ussembling of herds from
vuiside sources are usually quite serjous.

- Tee Hustrey Fousvation Group

The group of 10 Holstuin females obiained from the Huntley field
station arrived at Beltsville February 5, 1938, Their birth dates, first
produciion records, and the maturc-equivalent vaiues of the records
are as follows;

. ¢ Mature-equiva-
Actual production ! .
Herd No. nnd date of lent values
birth ¥

©OMilk . Test  Fat © Age Milk © Fat

Lbs. = 9 Lbs,
i-330, Jan. 5, 1934, 16,726 3. 64 391
=337, July 63, 1044 .. 11, 485 .77 433 -
H—~338, July 30, 1934_. 13, 3838 .29 440
H-340, Ocl. 5, 1934 12,834 303 374
11345 Nov. 17, 1034___ 12,612 350 442
H-348) Mar, 19,1935 11,245 3. 81 4928
H-349, Aprii 16, 1935, 12, 430 .6l H654
=351, June 3, 1935. _ 11, 8328 3. 58 A12i
=353, June 20, 1935__ . 12,716 06 G
V=357, Aug. 22, 1036 . 16, §02 3. 70 625
Averagre of 10__ . 12, (B9 3.40 154

Lbs. | Lbs,

- 14, 587 532
18, 208 - 198
- 18, 067 594
16, 404 497
17, G28 | 597
13, Gdd - 531
16, 434 ! 593
iG,008 . 572
16, 276 560
. 25,453 | 794
L 76,341 © 587

S

B0 B 1 B3 19 1D 1D b 63 48 1
OO RIS D el A e e D

DA revunds wore made on 3 milkiogs s doy lor 26 days, woder stntiand eonditions of feeding nng
anngemend,
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“These 10 heifers were among 30 heifers that made first-calf records
at Huntley during 1938, 1937, and 1938. Two of them (H-330 and
H-338) were among the 13 that started on test in 1936; 4 of them
(H-340, H-345, H-349, and H-251} were among the 8 that started
on test in 1937; and the other 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 milkings a day for 365 days. The average production ol the 10
heifers that were sent to Beltsville, as compared with the average for
“ell heifers tested at Huntley in the same vears, is as follows:

Mature-equivalent

Huifors Actunl-preduetion average valoe

1ested
{nun-

;| i ]
ber) |y ;| Fae Milk | Fa

Lbs. Lbx, M| Lhs, L,
i3 -3 . 455 16, 398 508
8 ] .3 457 17, 427 G
it} P8 465 15, 673 593
Average for all 30 N - 3. 459 | i |1G, 455 508
Avcrage for those
sent fo Belisville. 10 (12 \ 454 16, 341 a87

When the 10 cows left the Huntley stalion, 7 of them were pregnant
to the services of Holstein bulls. These 7 prognancies, completed at
Beltsville, resulied in 1 mummified calf, 3 male calves, and 3 female
calves.  One of the female ealves died, but the other 2 were considered
foundation animals for the project. Their first production records
made at Beltsville, on 3 milkings a day for 365 days, arz as follows:

Mature-equiva-

Apotual production fent value

Herd No.

Milk : Milk | Fat

E Lbs. | Yr. o fbs. Lhs.
; i 15, 860 549
i 3 25, 640 889

20, 750 719

The Holstein bull No. 966, which had been sclected for use on this
projcet, was known to be heterozygous Tor color. It was hoped that
mating him to cows rom Huntley and Mandan might produce a red
and white bull eall, sinee 2 herd sives used at these slations were also
helerozygous for color.  Five of Lhe 10 cows [rom Huntley were matod
to this Lull end terminated 6 pregnancies, which resulled in 3 male
ond 3 female progeny. None was red and while in coler, however.
One of the females died enrly, bul the olbier 2 were added to the Hunt-
ley group as loundation mumals, along with 1 additional daughier of
No. 966 (hat was bred on the projecl. These 3 additional females
produced as lollows:
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Mature-equiva-.

Actual preduetion lent value

Herd No.

Test | Fat Milk | Fat

Lis, . Lihg, Lbs.
635 ] 23, 008 902
500 20, 895 710
371 13, 162 511
502 19, 022 708

-

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

M‘atum-ﬂ{]uivalunt

Acluat-produeting average waile

Number:

Milk "Teat, Fat Milk

Lha. % Lhbs. . . Lbhs.
Huntley cows 10 2,609 | 3. 62 | 454 16, 341
In-dam cows_ . _._____ 2 115,389 | 347 | 534 20, 750
Bred at Beltsville 3 13,485 | 3.73 502 19, 022
15 {18, 165 1 3. 61 477 17, 45 629

PRODUCTION PERFORMANCE OF THE HOLSTEIN DAUGHTERS OF THE
HUNTLEY FOUNDATION GROUP

Belore leaving Huntley, the 10 original cows had produced 7
Holstein daughters that made first-calf records at Huntley. The
actual production records of the 7 daughters and their daras were
as follows:

Doughters tested at Muntley Dawng tested ot Huntley

Hord Ne.

Test ’ Fat | Ape Mlll-:l Test | Fant Aga
! |

]

17

h

Lbx,
11, 485
-2, '.-'I{i
_16, 82
- [0, TEG
12, 384
- 1L, 858

12,771

Ll
434
a6
440
6245
il
Wi
424

E 458
Mulire-equiv-
olent. . ._. 116, 572 582

=4
3

W o pmmmpas
HHILRES

b2 R

0 pefeminica s

8 BRafdgsg

B ORRIE R T el

(-] m‘umuumg

]

Two additional Holstein daughters of the Huntley cows were in
dam when the group was shipped to Beltsville. These daughters
made their first records at Beltsville, as [ollows:
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Danghters tested ot Beitavilie Dams tosted st Huntley

"Mk | Tost | Tt Mk | Test | Fot | Age

Lbs. % Lbs. Lhas. o) ¥r. Ma.
11,825 . 413 12,718 4,16 2 7
H-422 18,853 : 8021 370 2 8

Average ol & Average of 2:

Actiral 15, 380 X 534 Aciund 14,804 | 2.88 ! 2 B
Mature-cquiva- Muture-pquiv-
*tombo._..... ..|20,750 718 olent___..__. 18,865 R -

Three other Holstein danghters of the Huntley foundation group

* resulted from matings made at Belisville, as was mentioned previously.

. The production records of these 8 daughters at Beltsville were as
follows:

Danghters tested ob Beltsville Dams tested at Houtley
Herd Ne. -
Frt Milk | Test | Fat

Lbs. . Mo, Lbs. To I Lbs.

1435 4 -3 W FE6 | 364 3
-850, __ 1,858 | 458 424
1HR-~2461 RIT NS LN ] S

Average:
12,1383 4§38
Noture-
equivalent . |10, 022 epuivnlent. (17,103

? Testod at Beltsvilie.

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

Dauehiers Dams

Avorage production of
12 poirs
Milk Tost Fal. MK Fut Ape

Lils. % Ls. b Lbs, % Lbe. | ¥r. Ado.
13, 823| 3. 56 494 2 13, 625 . 4721 2 5
Mature-equivalent. |19, 054 17,102 18

REPRODUCTIVE PERFORMANCE OF THE HUNTLEY FOUNDATION GROUP

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

The 10 cows that were moved io Beltsville had completed 17
gestation periods at Huntley, which resulted in § 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 Uhey were shipped, and
these 7 pregnancies resulted i 1 mununified febus, 3 lLving male
calves, and 3 living fomale calves, 1 of which died and 2 became
project animals.

After arriving at Beltsville, 2 of the original 10 were nonbreeders;
the remaining 8, along with the 2 in dam and 3 bred at Beltsville,
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make a totad of 13 females which were mated o the breeding projeet
at Beltsville. Six of these 13 completed 7 pregnancies to Holstein
bulls, which resuited in 3 male calves and 4 female calves, 1 of which
died. Nine of the 13 completed 12 pregnancies to Jerscy bulls, which
resulted in 1 dead and 2 living male calves, 1 dead and 7 living female.
calves, and also 1 pair of mixed twins. Nine eompleted 13 pregnencies
to Red Dane bulls, which resulted in 8 living male and 4 living female
calves, and 1 pair of mixed twins born 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 mixed
twins, 1 pair dead at birth. The net result of 32 pregnancies was 14
living female calves. One interesting observation is that 12 pregnan-
cies to Jersey bulls yvielded 7 living fonale calves, while 13 pregnancies
to Red Dane bulls produced anly 4 living fomale calves. ’

Tug Manpax Fouxpation Grour

The 13 Holstein females obtained from the Mandan field station
arrived at Beltsville Japuary 28, 1939. One cow (M-91) aborted
shortly after arriving and was not considered gs n foundation eow 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:

: Mature-equiva-
' Actual production ! (L x|
Herd No. and date of - lent value
birth

Miltk  Test | TFat ¢ Milk

Vo Lbs, 0 9 Lbs. !
M-28 I'eb. 27, 1932____. 17,881 . 3.80 644
M-85, Ang, 27, I932____ . 11, 138 69 412 -
M-306, Sept. 3, 1932... | 16, 585 48 581
M_10, Oct. 21, 1932, . 16, 224 542
M-52, July 27, 1933 L2, 937 459
M-53, July 31, 1933 14, 352 3516
Ai-56, Sept. 10, 1983___ © 16, 562 560
M-57, Sept. 19, 1933_. .' 16, 926 571
M-86, Aug. 16, 1934__. ] 12 132 453 |
M-68, Nov, 4, 1934 __...1 10, 876 408 |
M-71, Jun. 5, 1935____..| 14, 329 516 |
M-72, Jan. G, 1935_ . 1 12,884 ! 511 )
|

Fbs,
P22 178
. 14, B37
| 22, 525

22, 065
i6, 847
19, G388
20, 868
22, 850
15, 893
| 15, 226
i 19, 487
17, 522
19,123 653

L0 PB 00 B0 L8 £8 £ 53 DO 03 00 90 £0
wmmwmmmmwmwwwtﬁ
o B3 B D N O3 D s Gh B 83 ke

Avergge of 12 P4, 412 514

LAY roconds were fonde o6 § omilkines a day For 365 deys, ander stenderd eonditlons of feeding and
Ippnaeciient,

These 12 hieifers were among 41 heifers that made first-call records
at Mandan during 1934, 1935, 1936, and 1937. Two of them (M-28
and M-36) were among the 7 that started on test in 1934; 4 of them
(M35, M—40, AM~53, and M-57) were among the 16 tha$ started on
test in 1935; 3 of them (M-52, M-506, and M-68) were nmong the
g that starfed on test in 1936; and the other 3 (M-66, M-71, and
M-72) were among the 9 that started on test in 1937. Al records
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Cere made on 3 milkings a day for 365 .days. The average produe-
. -tion of the 12 heifers that were sent to Beltsville, as compared with
'?hﬁnmrng{; for all heifers tested at Mandan in the seme years, is as
“Hollows:

}Ee“eé " Actual-praduction average Matur&-:g]g? alent
CELe

freiap-
ber}

Mk I Past Fat Milk Fat

s
o
[

T Lbs.
. 5 488
. 58 431
. 51 427
. 50 505
Averege for all . 54 456
Average for those

sent to Belisville. .59 | bl4

L L, L.
18, 646G 661
16, 464 H8T
36, 333 574
19, 581 681
17, 492 817

19, 123 | 683

B M RINIEITIT

Three of the 12 cows were pregnant when they left Mandan. These
pregnancies terminated in 1 male calf and 2 female calves. One of
the females died and the other (M-549) was used as a foundation
cow., Har first-call record at Beltsville was as follows:

i Mature-equiva-

Actual production lent vaiue

Milk I Test | Fat | Age | Milk | Fat

Lbs. | % Lbs. | ¥r Mol Ebs. Lbs.
M-549 14, 247‘ F32| 472 2 219,376 642

As with the Hunstley group, some of these cows were mated to the
Folstein bull No. 866 with the hopes of getting a ved and white bull
calf. These matings resulted in 7 pregnancies, which terminated in
1 dead maie calf and 4 living male calves (including 1 pair of twins),
and 3 living {omale calves. These 3 females were added to the foun-
dation group. Their first-calf records at Beltsville were as follows:

Mature-equiva-

Actual produclien lent value

Milk Tesi Fat Milk | Fat

L, % Lbs. . Mo, | Lbs. Lbs.
22,371 3.43 768 31,319 1,075
10,880 | 3.82 415 15, 245 581
i4,39% | 4.0l 578 20, 159 809
15,886 § 3.76 587 22, 241 822

Tt should be noted that the unusually high record of MB-2 affects
" the average unduly in such o small group.
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f_[,‘he originel 12 from: Mandan, the 1 in-dam cow, and the 3 bred at
Beltsville make a total of 16 foundstion cows in the oup of Mandan
origin. Their average production by groups is as follows:

Mature-
Actual-production average equivalent

Cows value

Group [{J u 1'31 -
er

| Milk | Test | Fat

Lbs. % Lbs. !
12 (14,412 | 3, 59 514

1 114,247 1 3.32 ( 472

3 {15,886 | 3. 7A 587 | 22, 241

T

Averageof all.___| 16 {14,678 | 3.60 | 525 | 3 19,724

PRODUCTION PERFORMANCE OF THE HOLSTEIN DAUGHTERS OF THE MANDAN
FOUNDATION GROUP

Before leaving Mandan, the 12 original cows had produced 13
Holstein daughters that made first-call records af Mandan., The
actual production records of the 13 daughters and their dams were as
follows:

Daugitters tested n1 Mandoen Nums tested nt Mandan
Herd Wy, ; i —--E—- Herd No. = -
Mitk | Test | Fat | Age Mille | Test Age

|
7
.
s

Yr, Ao, ! g,
2 Hp, 926
- 14,852
oo PG, T
- |16, fG2
10, 870G

L - =T =TT

|14, 829
16, 926
116, 684

2459505050 £ fa e 8 pa g
ISHBEBIKES

EBYEEHERRRERY

Average of 13: Average of 13

Actunl ... . Actusl ..

Muture-eqguiva- Mature-equiv-
Ient.. Lo oo |18, 583 | .. IR ek, oo

M-543. 00

g0 LOLaLIpmEtLIfEtatarste s
B MI@MH[JI\?MM!OIQMNN:S

F RO EI ED RO BRI RE e b3 B BA R LD
W DD 00 G D R e R R g

i

1
[

The_in-dam daughter (M—459) horn at Belisville was tested at
Beltsville while her dam (M—=36) hud been tested at Mandan. The
sctual production and mature-equivalent values for the daughter and
dam were as follows:

Daughter tested at Belisvilte Trim tested ut Mandan

Productlon
MIilk Test Fat Mtk ot

Fba. R L A A Lbs.
114, 247 3. i 16, 685! 3. 681
Mature-eql.dva.lent--_:19, 376 22, 525 784
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" Three additional Holstein daughters from the Mandan cows were
born and tested at Beltgville. Their actual production, as compared
to that of their dams, was as follows:

T Daughters (ested at Beltsville Dams tesied ot dandan

Herd Mo.

] B : :
Milk | Tesi | Fat | Age | Milk ; Test Vot | Age
i : : ; .

Lhs.

. 6.026 - 4.

L ieo..l1B221 8

M2 L1288
Average ol 3: v

Avtoal Lo 116,462
Matttre-:

wenivalent 20,621 1L L]

Y L.
768
414

. Mo,
v 3
542 ©
459

T
e g 3
BED

w3
.
E]

My cenquiva- | :
lent. ..o 2820 ELLL 1 23 N

welual.. . _....|15.388 375 587
tun F

When the 4 daughters that were tested al Beltsville are eomparecd
with their 4 dams that were lested at Mandau, the resultivg averages
are as follows:

H Daaighters 1 Dums
| :

Axverage of 4 poirs ! - ; - - .
EMilk g Test o Falo o Aee Milk | Pest | Fat 1

i | U RRESRS 4 ¥ i b
. b, 9 Lbe VAN 0. Lhe Y % | Lbe, | ¥r Mo
Actual production___{15, 477, 3.66, 358 2 1,18, 6o3| 4 a4 BIm[ 23
Mature-equivalent - _[21, 525; .. . 777], e -ll21,087 L 24,

. 1 ! :

A

Ten of the 16 foundation.cows in the Mandan group hiad & total of
17 Holstein daughters that completed production records.  The
records of the 17 daughters, as compared to those of their dams, were
as follows:

.

Avernge of 17 pairs ; - i
Milk : Test ' Tut E Ape . MUk - Test ot i Are
: Uores. | o9 o Lba yYr Aol hbs Pow i Lbs.

Actual production___ {14, 1448 3,41 4821 2 2 il‘{, G34: 387 519
Mature-equivalent. .[19,277-. ... G538 lyo, 682l oL li 498

T
Danghters 1 Dnms
i

¥r, Ma.
3

L H

One interesting sidelight on experimental worlk of this kind is the
case of cow M-28. She produced 4 male calves ot Mandan and 3
male calves at Beltsville.

REPRODUCTIVE PERFORMANCE OF THE MANDAN FOUNDATION CRoup

A summary of the complete reproduciive performance of all
females in the Mandan foundation group shows that the 12 cows that
were moved to Beltsville had completed 38 gestation periods al
‘Mandan, which resulted in 17 live male calves, 3 dead male calves,
15 living female calves, 1 pair of mixed twins, 1 pair of dead female
tawins, and 1 pair of living male jwins. 'Two of the heiler calves died
young.
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Three of the 12 cows were pregnant when they left Mandan.
These pregnancies terminated with 1 male calf and 2 female ealves.
One of the females died,

After reaching Bellsville, M—-35 was pronounced 2 nonbreeder 2nd
M-36 developed a serious leg infection and had to be destroyed.
The other 10 cows were used on the projeet. Seven of the 10 com-
pleted 7 pregnancics to Holstein bulls, which resulted in 1 dead male
calf and 4 living male calves (including 1 peir of twins), and 3 femele
calves, all of which were used as foundstion cows on the projecs.
Five of the 10 completed 6 pregnancies Lo Jersey bulls, which resulted
in 2 pairs of mixed lwins, 1 live male calf, and 3 live female calves.
The freemartins were discarded, 1 of the female calves died, and 2
were used on the project.  Six of the 10 compieted 10 pregnancies to
Red Dane bulls, whieh resulted in 1 dead male, 7 living male calves,
aud 2 bving female calves, both of which made records. In all,
these 10 Mandan cows terminated 23 pregnancies with a not of 7
useful female calves.

The in—dam female and the 3 heifers thab were bred at Beltsville
terminaled 2 pregnancies Lo Holstein bulls, which resulted in 1 male
ealf and 1 male abortion; 3 preguancies to dJdersey bulls, which
resulted in 3 male calves; and 5 pregnancies Lo Red Dane bulls, which
resulted i 3 male ealves and 2 female calves. Both females com-
pleted production records,

The 14 females in this group which were bred for project animals
terminabed 33 pregnancies resulting in 23 male calves, of which 2
were fwinned with heifers and 2 were born dead and 1 was 2 mele
abortion; and 12 female ealves, of which 2 were discurded freemartins
and 1 other died, leaving » net of 9 hetfers useful on the project.

Taee Lewissure Founpation Guoup

The nine Jersey cows that were obtained from the Lewisburg,
Tenn., ficld station arrived at Bellsville Junuary 31, 1939, All of
them had eompleted first production records at Lewisburg, Their
birth dates, first produclion records, and the mature-eguivalent
values of the reeords are as fotlows:

; L Maibure-equiva-
! Astval production
Herd No. and date of lent value
birth -

Test Fal Age Al . TPad

.. Lbs, % Lbs.
L7, Sept. 18, 1931 | 10,608 & 490 520 -
1~77, Jan. 9, 1933 .1 ool gLue i 4hs
L-106, Nov. 5, 1934 6,109 | .21 1 385
L-109, Dec. 28, 1934771 8,837 5.37 | dmi
L-111, dan. 36, 1935 7.776 | 5001 454
L-113 Fch. 4, 1035 ... | 6.887 | & eso{ 386

I

o

. Mo, Lbs. - Lbs,
VPN, 678, 572

) 12, 209 ]

P8, 080 501
11, 438 6516
6,798 | - 578
8, 1153 562
Y, 362 577
i1, 761 606
i1, 511 580
10, 535 570

1~116, Mar. 5, 1445 6,687 | G 16 412

T-119, May 10, 1935_ _ | ¢ 334 15 181

L-120, May 19, 1935_ .| 4,136 | 503 | 460 ]
Average of 9. _ ' 8, 362 47 A4l 1

T2 0D 2 B3 0D D 10 D 12 Qo
100 O O L SOOI O R -

AN reennits wers mude on .3”|niikflng.s .(iully.!ur 385 duys, under smadird condilons of {ceiling und
munagement,

257684 °—D4——2
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“These 9 heifers were among the 34 heifers that made first-calf
:pegords at Lewisburg during 1935 1937, and 1938. Two of them
(@67 and L-77) were among the 3 heifers that started on test in
1935; & of them (L1086, L1 []9, L-111, L~113, and L—-118) were amonyg
.the 21 heifers that had their first calves in 1937; and 2 of them (L-119
and 1—120) were among the 10 that calved the first time i 1938.
The average production of the 9 heifers that were sent to Beltsville,
ag compared with the average of all heifers tested at Lewisburg
m the same years, was as follows:

b
i Helfers | Actoul-predition averapge
U otested
| {num-
! ber)

1
[ Matiwreeaquivalent
! vulie

Doanke 1 omest !OFat 0 age | oMk | P

i

: boabs 1% L oZbw. | vroMoel Lt s,
l | 8,680 | 503 1 434 '3 210,443 522
|
|
1
|

8,447 | 5.87 7 440 IU 741 572

8 G41 | 5.08 1 439 i ] |l] 206 als
Average for all B, 025 1 5.25 1 444 ilﬂ. 357 il
Average for those i ;

senf to Beltsville | 9 8,302 | 547 445 | 2 7 [0, 535 570

Four of the nine cows [rom Lewishbure were pregnang to the serviee
of Jersey bulls when they reached Beltsville. These 4 pregnancies
resulted in 1 male call and 3 female enlves. The 3 females wore used
as foundntion cows, but 1 of them was condemned for TB shortly
after she calved and did nol complete & production record. The
production rr-(-mcls of the othm two are as fuI[ow

i
:: Mature-equiva-

Aetual production lent value

Il
1
1
1
I

Milk | Test : Fat | Age | Milk i TFat

| R }

Lbs. o | Lbs. | Yr. Mo.| Lbs. } Lbs.

7202 | s32] 283! 2 L] 9 udy 529

8252 | nanl 453) 2 1|11 388 r 525
2

7,727 1 5,417 4IR 1110, 664 577

When these 2 in-dam heifors are added to the 9 cows from Liewis-
~ burg, the Jersey foundation group consists of 11 cows, whose average
production by groups is as follows:

Muature-equisvnlent

Actil-productlon average valupe

Cows
Group {nitm-
ber} I

Bk Tesl Fut Mitle i Fat

Lby. 7 Lbe, . .| Dbe. Lbs.

JLewisburg cows. .. .., G 183026 47| 448 7 (10, 525 a70

In-dameows________.. 7,727 | 5041 418 10, 664 577
Averageofall. .. __ 8, 107 | 5. 40 443 0, 558 a72
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PRODUCTION PERFORMANCE OF THE JERSEY DAUGHTERS OF THE LEWISBURC o
FOUNDATION GROUP :

o=

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

Daughters tested at

wishurg . Dans tested ot Lowlsburg

Eerd Na.

MK f Test f Fat [ Age Mllkl Test Age

;c
3

O tmen RO

Los.
.| 7.8t
.- 8,46

{8,243
| 6,819
7.337
-| & ter
9,078

8, 14
iC, 224

L8t .
Avernge of 7;

Actunl .. ...

Mature-egilvg-

ORISR ISW

Aetinl. . . .
Mnaoture-

cquivalent. 10, 435

The twe in-dam Jersey heifers made their first-calf records at
Beltsville, as follows:

Dnughiters tested nt
Belisville

Herd No. )

Mtk

atns tested ot Lewisburg
Herd W,

Tesl Age

Fat

1
Mitk} Test ] Fat
1

Lha,
7,202

%.
5.32

Lhs. | ¥7, Mo,
®/y o2

E~B7. ...

L.
520

%

L,
10,008 | 4.60

200 L

6.21 385

453

, 3521 549 106 . .. ... ..] 6 108
Axveruge of 2: 8 10
48,4

g Aot
10071

10, 664

54
Mature-

sauivatent | 537

The group of 9 Jersey daughters from 6 of the 9 Lewisburg founda-
tion cows averaged slightly less than their dams on an actual-produe-
tion basis, but on & mature-equivalent basis the dams and daughters
were about equel. Their production records were as follows:

Dilatiters Dustnis

Average of 9 poirs

Mitk Test Tyt h33414 Test

f
}
|
b,
425
547

L5, L, )
8, 020 8, 335 5. 53

19, 321

Actual produeiion__ . _
Mabture-eguivalent
value

REPRODUCTIVE PERFORMANCE OF THE LEWISBURG FOUNBATION GROUP

The 9 Lewisburg cows had completed 19 gestations at Lewisburg,
which resulted in 19 live male calves, 1 dead male culf, 1 abortion, and 7
living ferzale calves.
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- . At Reltsville, all nine Lewisburg cows were bred for project progeny.
~ iHight of them: completed 14 pregnancies to Holstein bulls, which
resulted in 6 live male calves and 8 live fomale 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 female calf, and 3 living female calves, all of which completed
production records. The 28 pregnancies resulted in 11 crossbred
females useful on the project.
_ " The 3 in-dam Lewisburg Jerseys were all bred at Beltsville, but 1 of
- them-had to be disposed of shortly after she ealved. The other 2
:completed 3 pregnancies to Ilolstein sires, the result being 2 live males
and 1 live female which completed a production rvecord. The 3
completed 4 pregnancies to Red Dane bulls, the result being 2 tive
‘male celves and 2 live female calves, both of which made production
records. ’
Altogether, the 12 eows T Lewisburg origin terminated 35 preg-
nencies to project bulls.  The net result was 14 useful female progeny.
Cow L—111 had daughters by Jersey, Holstein, and Red Dane bulis;
and cow 1~116 had daughters by Holstein and Red Dane bulls, but
none by a Jersey buil.

TaE SawprILL FounpaTion Group

The Guernsey group lor the crossbreeding project was obtained
from the Sendhill field station at Pontiae, 8. €. 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
Sundhill but did not complete their (irst normal records until after
they freshened at Beltsville. Oune of the younger animals was from a
dam that alse made her first vecord at Beltoville, and she is included
with those listed as in dam when the group was shipped.

A totnl of 15 Guernsey females were moved to Beltsville on April 17,
1939. Three of these [niled to breed and did not become a part of the
crossbreeding project.  Four of the 15 Sendhill cows had completed
normunl first-calf records at Sandhill; and their birth dates, first pro-
dugtion records, and the mature-cquivalent values of the records are

Ee _ asfollows:

. Mature-equiva-
Actual prodnction *
Herd Na. and i lentvalue
date of birth -

Milk | Test | Fat ! Milk | Fat

Lbs. % ! Lbs, . Mo. | Lbs, | Lbs.

831, Aug. 8,1931.___. | 8,983 ! 520 | 475 9 | 11,229 504
§-38, Feb. 21,1933 __| 8056 | 561 | 452 2110, 956 615
S-44, Sept. 10, 1933__. .} 7,955 | 4.87 | 387 10, 023 488
§-75, Mar. 21, 1036 7,381 | 518 | 382 9, 505 497
, Averageof 4.._._| 8094 | 524 | 424 10, 451 549

EAll records were made oo 8 mlilkings daily for 305 days, under stupdard condilions of feeding nnd
management,
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Seven of the 15 cows from Sandhill made theiz first normal records
at Beltsville. Their birth dates, production reeords, and the mabore-
esquivaleut value of the records are as follows: :

. ' Mature-equiva-
Actual production * ;
Herd No. and date of j  lent value
birth

Milk | Test Fat itk

Lbs. % Lbs.
§-78, Apr. 9, 1936 1,031 47| 52
S-81, May 16, 1936 &, 469 s 314
8-88, May 6, 1937 0 308
£-91, July 14, 1937 435 477
5-99, Jan. 26, 1938 4 465
8-104, June 22, 1935____ G0 358
5108, Sept. 25, 1938.___ 8 400

Averageof 7. __ 13 419

s
o
[]

§

Lol ol 3k R g R Ty

Lbs,
11, 693
7, 569
8,023
10, 833
12, 305
9, 160
11, 110
10, 228 524

ST P CRER O 2T B i
MMMNNMWFD:S‘
Pt

rmd

T Al records were made on 3 milkings <nily for 365 days, ander standard conditions of feeding and
semigament.

The 4 cows in the older group had their calves during the period
from 1934 through 1938, and during that period 34 {emales completed
their first records at Sandhill.  The contemporary females of the other
7 tested at Beltsville {reshened for their first fests during 193940,
}I‘lﬁe average production of the groups tested in these periods wes as
ollows:

Te.- : Mature-
males | Actual-production nverage eq uiv’alent
tesied | vaiue
{num- | ,

berd + arilg | Test | vat | | Milk } Fat

, Lbs

.. %% . Lbs . L1 Lhs. | Libs.
8,419 1 8 /32 A7 160, BG3 576
14 1 8,649 | 5. 18 445 i1, 369 584
Average of all.__ 48 | §,486 | 5 28 140 i1, 0l 578

1u34-38 34

Five of the cows were preguant fo the service of Guernsey bulls
when they left Sandhill.  The results of these pregnancies were 1
male calf, 1 abortion, and 3 femaic ealves, One of the females died
and the other 2 were retaimed for foundation cows. These 2, along
with 1 previously reported, make up the rest of the foundation group
of Guernseys. The production records of these three at Beltsville
were as follows:
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-

Actual production

i
. Mature-equiva-
lent valne

Milk

Test

Fat
]

‘Age

Mitk

Fat

Lbs.

8, 052
11, 636

9, 186

%

4.51
4. 44
4.65
4. 53

Lbs.
363
516
427
435

Mo,
0
2
1
1

Yr.
2
2
2
2

i Libs.

111,273
15, 817
12, 877
13, 256

Lbs.
508
702
589
600

Average of 3__ -_,E 9: 623 i

The consolidated production story on the Guernsey foundation
cows is as follows:

E Mature-
© epguivalent
vilie

: Fe-
s minles |
Lested
{{num-
1 her)

Agtual-produetion average
Group

Millk | Pat

Milk Test | Fat : Ape

Mo.} Lbs. | Lbs.
6 10, 451 549
711,186 ! 547

730,840 ! 847

C Lbs. i % | Lbs ¥y
Pested at Sandhilll ___ 41 8,094 ; 524 | 424 - 2
‘Tested at Beltsvilic i
2

R0 8,620 0 495 424
411 foundation cows...!

4. 8474 503 42¢ .

PRODUCTION PERFORMANCE OF THE GUERNSEY DAUGHTERS OF THE
SANDHILL FOUNDATION COWS

The 6 oldest Guernsey foundation cows had produced 4 Guernsey
daughters before they were shipped to Beltsville, Twoe of the
-daughters were sent to Belisville before calving age, but the other
‘two completed their fivst production records at Sandhill, as follows:

- Pnaghiors tested wl Suodhdil i Drsins Lested at Sandhill
Herd Ne. !

ity | best

Heril No.

Mtk Test  Fat Age Fiat  Age

i : e

CoLbr oo b, %
PRI F I B I

. s,agzi 5.4

6, 522 ¢
Matnre-equiva- © i i
]cnt..__,.-....‘l?,i-m [. .

Mo P Lhy ' %

Vg ast: gla
ROB RS NS
Actaal 8,52 | S.45] 464- 8
MaLire i ; P

- i
erivaiont . .Iu.fm . ; x { ceaees

Lbs.
4452
{75

F. ¥r. Mo
b1 B 4 2 z2
46 - 2 30 B3 R 2 h]

A vumg;e'of 2:

i 8 2

‘One other Guernsey foundetion cow thal was tested at Sandhili
thed a ‘Guernsey daughter ihal was tested at Beltsvile, The pro-
" duction records were as [ollows: _

Vnughler tested nb Beltsvilie l Dar tested ut Bandhill
[R— l... - . o .1 .- -y lit:ﬂl NO‘
Ml ) lest ; Fet @ Age !
: ! i

o | Lbx, | ¥r. Ma,
485 B4} 8 o

FRROR -1 [,.,.-.._.

Herd No.

Fut ‘

i ¥r. Mo,
2 B

| AR | st | Age
.t X .

i T,
Mature-cqpiva-

Lhs. | Lhe. b o 1 Lhe
6, 400 37,0581 4.87| 487

7, 59
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In addition, there were three .other Guernsey daaghters of Sandhill
foundation cows. They were the 1 that was sent to Beltsville as o
calf, and the 2 in-dam heifers. All three were tested at Beltsville,
along with their dams. Their production records are as follows:

Danphters tested ot Boltsvills I . Duins tested nt Beltsvilid
Herd No. : - i i TMerdNe. ¢ : : ,
Ape | MUk Fest | Fat | Age

. i I
o Lba % 1 Lbe | 3%, M
ool L7 B, 4 3
NI < I
8L ... ...} G408 482
Avernge of 3; :
Actaml. . 0 10,50 4

H o
Wolure-equiva- ! MMature ‘

lont. ... 118,250 | e eauivaient. [10,318 | ...
! : | i H

These 3 groups togebher make a total of 6 Guernsey daughters
of the Guernsey foundation cows. The average production of the
dams and daughters is as follows:

Average produciion v
© OBk ¢ test Fac ¢ Age

1

Milk Test Fat

1 Guernsey drogiters l Quernsey dams
I H
i

L % Los. |Veodfo] Lbs. o Lbs.
8,057 4.8l 430|275 80 & vl Tdas
Mature-equivalent . 11,937 57 - 310,827 . F 528

REPRODUCTIVE PERFORMANCE OF THE SANDHILL FOUNDATION GROUP

8ix of the Sandhill foundalion cows had compleled pregnancies to
Guernsey bulls before leaving Sandhill. The result was 10 male
calves and 5 female erives. Two of the females made their records at
Sandhili, 1 died, and the other 2 made Lheir records at Beltsville and
were used as foundation cows.

Five of the six cows woere pregnant when they left Sandhill, They
crlved al Beltsville, producing 1 male ealf, 1 abortion, and 3 live
female ealves. One of the [emales died and the other two made records
and were added to the Toundation group.

On the crossbreeding project, the entire group of 14 Guernsey
foundation cows completed one or more geslations. Five completed
5 pregnancies to Jevsey sires and produced 3 male ealves and 2 female
calves, 1 of which died. Eleven of bhe group terminated 17 preg-
nancies to Holstein sires, which resulted in 1 abortion, 7 male ealves,
and 9 female ealves, Twelve completed 21 pregnancies to Red Dane
sires, which resulted in 1 dead male celf, 12 live male calves, and 8
live female calves, | of wlich died.

The net resull of 43 pregnuncies was 17 crossbrod femeies that
completed production records. 8-78 had 2 Guernsey daughters, and
I daughter each by & Holstein bull and a fed Dane bull. Theee other
foundation cows iu this group had crossbred heifers bolh by Holstein
sires andd by Red Dane sives.
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Tae Rep Dane Founparion Group

The Red Dane calile were located at Beltsville, In most coses the
females selected for the foundation group were cows that had alveady
produced 1 or move Red Dane heilers; bul 5 Red Dane heifers thal
were left after the bulk of the herd had been shipped to Indiana were
2lso included in the foundation group.

In an attempt to bring the wumber of eressbreds from Red Dane
females and Jersey bulls up to a level comparable with that of most of
the other groups, these § heifers were mated to Jersey sbres, but Lthe
results of this attempt were 1 aboriion, 4 male calves, and 1 female
calf from 6 preguancies.

The management practice in the Red Dane herd ot Beltsvilie was to
breed for 1 calf o year, milk the cows twice daily for 300 days, and feed
according to milk production. Since the produclion records of all
other female groups were made on 3 milkings daily for 365 days, the
Red Dane first normal recovds were adjusted Lo that basis by usmg the
factor 1.42. All Red Pane records shown were caleulated in this
manner in order to compure them with those of their crossbred progeny.
However, since only 8§ crossbred [emales rom Red Dane dams com-
pleted production records, the effect of the adjusted records is smaldl,

A tolal of 28 Red Daune females were bred [or crossbred progeny,
but 4 failed to conceive and the 5 heilers mentioned above did not
complete records at Bellsville because 4 of them were shipped Lo
Indiana and 1 was slavghtered. These 5 heifors were not represented
by progeny.

The 19 Bed Daue females which produced Red Daune or crossbred
progeny weare considered as f{oundation cows. Their ficst normal
production records, as ndjusted te the basis of 8 daily milkings for
365 days, and the mature-cquivalent values of the recordsare astollows:
i
: Mature-couiva-

lent value

Adjusted-production record
Herd Neo. and date of
hirth

Afitk | Test Fal . Age »ilk | Tab

|
t
!

b Libs, Yo Lbs. . ¥ro Moo Lbs. | Libs.
D-10, Dee. 22, 1933 , 54t 383 M5 13, 3397 514
D-22, Jan, 23, 14936 S 12,40 3.0% G i, 885 588
D--24, Juiy 7, 1936 i k03 474 {5, 663 G627
Sept: 16, 1936_____ 18/ 136 | 4.153 ] 545 ;i8,128 | 752
Sept. 10, 1936 i8¢ 473 P14 42 563
- Aprit 30, 1987 9, 4. 388 : F12269 {524
PFeb. 27, 1938 { 3 5§ 16, 366 | 633
4. 34 - 10, 061 458
3. 56 518 ¢ b 17,036 606
- 89y | 3 487 17,801 | 672
, Aug. 4, 1939__ 86 | 4 46 12,825 538
Dee, 4, 1439 . 3 4. 5i aul i1, 885 540
Jan, 9, 194§ i 3. 66 $6{ 17,318 635
2, July 23, 1941 \ 4, 571 16, 816 | 685
S Feb, 18, 1942, .| 13,804 ] 4 565 | 19,602 1 802
Feb, 25, 1942 .. 434 | 5201 3, 162 | 614
April 6, 1942 .. 55 3.¢ 409 | L 14, 704 | 581
Aug. 4, 19421 4. 308 85061 388
Awg, Lk, 1943 L , G1 4, 535 | t4 375 610
Averape of 19 4, 168 14, 745

L
B G DD — S = G0 LD DD R D T B G B O B TGS b

—
G0 ] 30 e G e e e n O e Ol 0 T e L e 0

f
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PRODUCTION PERFORMANCE OF THE RED DANE DAUGHTERS -OF THE RED.
DANE FOUNDATION GROUP

Of the 28 Red Dane females used on the project, 4 failed to conceive
and 5 were bred only for crossbred progeny before leaving the herd.
The remaining 19 Red Dane project {foundation cows produced 16
Red Dane heifers that made records at Beitsville. The production
records of both the daughters and their dams, as adjusted to a basis of
3 daily milkings for 385 days, arc as follows:

by

Daughters' preductlon ‘ IDams’ produetion
Hent No. ] -
Age Mk | Test : Fat Ape

M1k | Test

v

SIS SO nI LI G R R LI CI BT A RD o
Ea

00D e v 1 e e O O e 1 e et R

S
§
S

FATH
405
400
Ma
473
41
358
405
Bl
44
470
518
487
473 5
a7l
5l
520
487 ¢

-

SR EESENSIENNegs

=

8. e
Averpge of 16 112,207 °

—
OO bt Wy ] B G0 et G b O et e D e B

[EE: VI
Average ol 16, ___

e g £ 50 e g 28 2333 5083 50
u—uuwui—mmmumwwmwu$
59 e 23 e BIILA S B 03 e 2 5 £2 50
RERSRHNNEENRNERELEY

2

Maturc-equiva- ; : Mature-¢guiva- | ;
.. lenh____.______!15,1?2 [N ' 1§

1
1
1
H
i

lomb. ool T L
4 I

REPRODUCTIVE PERFORMANCE OF THE RED DANE FOUNDATION GROUP

Disregarding the 4 foundation Red Danes that failed to conceive,
the breeding performancs of the other 24 shows that 19 completed 59
pregnancies to Red Dane sires which resulted in 22 live male calves, 2
abort.iions, and 35 living female calves, of which 16 made production
records. :

Fourteen of the 24 completed 16 pregnancics to Holstein bulls and
these resulted in 8 live male calves, 2 abortions, and 6 living female
calves, all of which completed production records on the project.
Fifteen Lerminated 20 pregnancies to Jersey bulls with 1 pair of mixed
twins, 11 other living male calves, 2 abortions, and 8 living females, 2
of which died. T'wo others were disposed of before calving, in order
to nvoid further delay in malking a final summary of the results of the
crossbreeding projeet,

In all, the Red Dane foundation cows left o net of 24 females which
were of use to the experiment. A preponderance of male ealves re-
sulling from the matings for crossbred calves in the Jersey X Red
Dane group, left this combination with only two femeles.

SuMMARY OF THE PropucTioN AxD REPRODUCTION PERFORMANCE .OF
ALL FounNDATION GROUPS

This summary brings together the production records of the various
foundation groups, and of the subgroups in esch foundation group,
according to the station of their origin and the station at which they
mede their records. The average actual production records, by
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. groups end subgroups; and the mature-equivalent value of the
*_records are as follows:

. : Cows Actunkproduction avemnge | Mf;ggieéent}::évn-
Toundation groups and subgroups | };‘:‘i‘;ﬁ

l ber) Mk : Fat

Mk Fai

.
L)
L3

Cows tested at home station: Ehe. Lba.
Huntley Holsteins_ . __ 10 112, 609 | 3. 454
Mandan Holsteins ___ 12 (14, 412
Lewisburg Jersevs_ . __ 918302
Sandhill Guernseys..._ 4| 8,094

Average of all 35 111, 604
‘Cows born at home station
and tested ut Beltsville:
Sapgdhill Jerseys 8, 199
In-dem heifers from home
station tested i Belts-
ville:
Huntley Holsteins___ . 15, 389 p 3. a0, 7507
Mandan Holsteins.___ 14,247 | 3. 19, 376 642
Lewisburg Jerseys. ___ 7,727 . 10, 664 577
Sandhiil Guernseys_ __ 9,628 | 4 113,256 609
Average of ail i1, 168 | 4 15,121 629
Bred and tested at Bells-
ville:
Huntley Helstoins. ... i3, 485 | 3. 19, 022 708
Mandau Holsteins._ _. 15, 886 | 8. 22, 241 822
Beltsville Red Danes. 13, 583 . 14, 745 506
Average of ail 12,330 | 4 16, 158 637
All cows in foundation
gronps tested at Belts-
vilie:

Average of all 40 (11,873 [ 4.26 | 469 |2 © 14,013 615

Lbx. Lbs.
i6, 341 587
19, 123 683
10, 535
10, 451
i5,129

£33 03 b 13
ot -

o]
—
=]

i0, 228

1 411 recards on actun) 3)305-day basls, except Redt Dane reeords, wieh linve been adjusted from 2X300-
day basls to 33366-day basls,

Tor ease of comparison, the average production vecords of the
verious foundabion groups are shown below. Bach group Includes
the foundation cows oblained from the station and also their progeny
of the same breed that were used as foundation cows. Their actual
‘average production records and the mature-equivalent value of the
records are as follows:

Munture-cquiva.

Actuni-produetlon averige ient vaita

Foundatlon groups

MUk Test Fa Mk Tat

- Lbs. % Lbs, . Moj  Lbs.

Huntley Holstuing 13,155 | 3. 61 497 17, 465 629

Mandan Holsteins 14,678 | 3. 60 | 525 10, 724 706

Lewisburg Jerseys 8,107 | 546 | 443 10, 558 572

Bandhill Cuernseys 8,474 1 503 | 424 10, 940 547

Baelisville Red Danea g |1, 583 | 4. 08 458 14, 745 508
Average of all 11,481 | 4. 26 15, 013 613

Lis,
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The difference in the average production of thie cows tested at the -
four field stations and those tested at Beltsville is slight, as shown in
the following tabulation:

Actual-production sverage h Iﬂtmﬁ:&‘;lvaﬁ“t

Mk | Test | Fat Mik | Fat

Lbs. % Lbs, . Mo, Lhs. Lba,
Tested at 4 feld stations_ __| 11, 604 | 4 26 470 15,129 611
Tested at Bellsville i 11,373 | 4. 26 469 14, 813 815

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 same years. The Holsteins from the Hun tley
and Mandan stations are compared with Holsteins in the same station
herds; and the Jerseys from Lewisburg and the Guernseys from
Sandhill are compared with Jerseys and Guernseys in the same herds.
The records of the groups are as follows:

Mature-cqulvalent -

Actual-produciion averuge value

Cows
Group tested
{number)

i
Milk Test | I Milk Fat

Huntley and Mandan Bol- Tha, %, Zha. . Mo.} L, Lbs,
steins sent to Beltsville__ 22 {13,593 | 3. 59 487 5 |17, 859 G639
Contemporary Holsteins
at Huntley and Mandan_ 71 (12,789 | 3. 50 | 457 17, 054 609
Lewisburg ~ Jerseys and
Sandhill Guernseys sent
to Beltsville 13 | 8,238 | 5. 40 s 10, H09 564
Contemporary Jerseys and
uernseys at Lewisburg
and Bandhill 91 | 8,526 | 5 24 445 10, 920 569

Statistical analysis showed that there was no significant difference
between the animals that were sent to Beltsville and their coninmpo-
rary groups in either milk yield, fat test, or fat yield—the t values
being 0.786, 1.183, and 1.248, rospectively.

A total of 89 ferales were designated” as foundation cows on the
crossbreeding project. Fourteen of these sither 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 foundation cows were pregnant one or more times to
bulls of their own respective bresd, and as a group they terminated -
167 such pregnancice. The reproductive performance of the 57 cows,




the female _pfdgeny lost from the project, and the net result as measured
by the nummber of female progeny that lived to complete produstion
“records is as follows:

Huat- | Man- e | Sand- | Belis-
ley dan L};a;\rzs- hilt ville
Hojl- Hol- g | Cuern-| Red

steins | steins Jerseys | sevs | Danes

“Fourndation cows__.number. _ 10 ; € 19
Pregnancies to bulls of same
., breed number. . 24

Reproduction performanes:

- . Abortions nutnher.__
Dead male calves_do____
Live male calves._do.___
Dead female calves_do____
Live female calves_do_-__

Female progeny lost from the

project:
Died as ealves. .number__
Freemartins
Nonbreeders_ _._.de....
Killed by lightning
number__
Kiled after aborting
number_
Kilied by mastitis_do____
Sent to Indigna__.do_.__
Total losses._..do___.

Females that completed pro-

duction records_ .number__

LI =]
o 0odneQd B e

1 Includes 1 fwin,
? Inc¢ludes 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 Beltsville (3 each in the Huntley and Mandan
groups), make up a total of 60 daughters from foundation cows that
‘wore of the same breed as their respective dams. The average produe-

~ tion records of the 60 daughters and their dams are shown by station
- groups, as follows:

Cows Actugl-preduetion average of Actual-praduction average of
deughters dums

Station and breod tested

; ; :
Milk I Tost i Age | Mik E Tost 1 Fal

1

S ] Lhs, N Kb,
- Huntlsy Holsteins.. ... . 2 E
- “Mandin Holstelns
. "Lowisharg Jersays..
‘Bandhill Guernseya,
- Beitayllle Red Danes. ... i1, 5
- -Average of all:
- Aeludd 11, 353
- Mature-equivalent ... 15,035 15, 642

IR
2 gsaﬁﬁ%‘ﬁa

. Thirty-two daughters produced more milk then their dams, 23 had
3 ‘higher butterfaé test, and 28 produced more butterfat than their
dams.
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To complete the story on the reprodﬁct.ive performance of the

-foundation cows, the results achieved when these cows were used on - -

the crossbreeding. project and mated to produee project animals are .
presented in febular form below. Seveniy-seven foundation femasles
completed 179 pregpancies for project offspring. The results of these
pregnancies, listed by station groups, wore as follows:

Hunt- | Man- e | Band-
ey dan Lt?: B Thig
Hol- | Hol- Je rsrg; Guern-
steins | steins e¥S! seys

Foundation cows___number__ i4 14
Pregnancies terminated
number._ _ 43
Reproduction performance:
Abeortions - - . _numher__ 1
Dead male ealves_do_.__ 1
Live male calves._do__ . _

Dead female calves
Bumber._ .

Live female calves

do__..

Female progeny lost from the
project:
Died as calves.pumber_ _
Freemartins_

Total losses_ ___do____

Females left for project use

number_ _

Straight Holsteins used as

foundation cows__number__

Disposed of in order {o com-

plete report on this genera-

ti number__

Crossbred heifers that made
preduclion records

ninnber_

t Inchrdes | twin. 2 Includes 4 twins, ? Jncludes 6 twins, + Includes ? twins.

The preponderance of male calves (102 males to 77 females) is ex-
cessive; but in the results of pregnancies to bulls of the same breed 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 js about
normal.

Puorocraras oF Founpartion Cows

In the following pages are pictures of some of the foundation cows
of the different breeds. Bach picture is marked with the cow’s herd
nuinber, so that reference may be made to her record as given in the
text. (See figs. 1 to 4, inclusive.)
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HOLSTEIN FOUNDATION COWS

H-423, 3 YEARS, 7 MONTHS.

M-68 5 YEARS 5 MONTHS M- 549 b4 YEARS 3 MONTHS

Fraone 1,—Holstein foundation cows Tu the Huntley and Mandan groups.
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JERSEY FOUNDATION COWS

L-77. 7 YEARS, 1 MONTH.

L-111. 4 YEARS, 10 MORNTHS.

L-116. 5 YEARS, ¢ MONTHS

o . m R o v N : a v;‘-ﬂl“n o : "m"k‘h I:
L-119. 5 YEARS, 1T MONTH. L-120. 4 YEARS, 8 MONTHS,

L-200. 2 YEARS, 1 MONTH. L-207. 2 YEARS, 2 MORTHS.

Frevue 2e—Jersey foundntbon vans i the Leswi=hinrg group,
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GUERNSEY FOUNDATION COWS

LT T - ol W T ! =

$-38. 7 YEARS, 3 MONTHS.

e U

4 YEARS, 8 MONTHS.

2 YEARS, 2 MONTHS.
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RED DANE FOUNDATION COWS

D-54. 2 YEARS, 2 MONTHS.

- LR
. E2 o Rl

—
e

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

B,

. LR R
D-72. 2 YEARS, 10 MONTHS.

Morie 40 Hod Dane foandation eows Trom the Belt-ville herd,
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TWO-BREED CROSSES

All production records of erossbred females and their foundation
dams, except the few Red Dane dams, were made on 3 milkings daily
for 365-dey Inctations. The vecords 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 by
taking milk samples from the 3 individual milkings on ! day in each
10-dey period and tesbing them for butlerfat content. This test was
applied to the 10-day period during which the samples were taken.

Since it was evident that facilities available would not permit of the
retention of ell animals for lifetime production determinations in the
Beltsville Iverd, the dam-and-daughter comparisons were made on &
basis of first normal production rccords, and the average mature-
equivalent values were caleulated for each subgroup. Because some
of the dams were tested atb their home siations before coming to
Beitsville, and others made their fisst records at Beltsville, the groups
are divided on this basis.

CRrOSSBRED PROGENY OF Founparion Lionsreiy Cows IN THE Hunrrey
Grooe

Seven of the original 16 Huntley cows, the 2 in-dam daughters, and
the 3 Beltsville-bred Holsteins in the Huntley group were mated for
crosshred calves. These 12 cows completed 25 pregnancies, of which
13 were to Red Dene bulls and 12 to Jersey bulls.  The 13 pregnancies
to Rud Dane bulls resulted in @ male ealves (1 dead twin) and 5 female
calves (1 dead win), a net of 4 females. The 12 pregnancies Lo
Jersey bulls resulied in 4 male ealves (1 dead and 1 twin} and 9
females (1 dead and 1 twin}, a net of 7 [emales.  The diflsrence in sex
ratio is notable, even though the numbers ave small,  One of the cross-
bred heifers sived by a Red Dane bull was disposed of in order £o
avoid further deley in making a final analysis of this generation.

The first_group shown are the crossbred daughters by Jersey sires
and from Huntley Holstein dams. The actual production records of
the Jeorsey X Holstein daughters iested at Beltsville, ane the com-
parable records of their dams tested at Huntley and at Beltsville, are
as follows:
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Fersey  Holsicin danghiers
tested at Beitsvllle

1) '!‘esti Fot Age

Herd Ma.

Huntivy Hoistein dams tested
at Huntlay

3 Milik © Tost

)\4‘2'-....,.. -

Averape of 4:
Actual..
\{ntum-{:qm\ o
121 T _

Actupl... ..
\l'l:ll]l'lH_([lll\il‘
lent. ... [

ha

4:5
530
&0
514

LR -0 - lﬂ:c

18, 480
11, Gil

(-]

15, 061

550
14,825
13, G24) 5

7L

AN Fersey X Halstein
dnelaters

Average of 7:
Agtanl
AMntu re-cqu[\'u-

|H-IA0.

=340

Jagciiv
Avernoe of 40
Aciunl_
Matare
alento.. ...

Arhial,
dature :|I!I\'
alcnt

Avomee ol 7
Actual ...,
Atature:

Lbs, -
1G, 720;
12,03
12,03
10 3

1, 660

15,658
1

Hantley Heolstein doams tested
ab Beltsville

N 925.! 3.0
15,858 3,47
8,548 3.58

mi
Bl
13,439,

i8, 221

v
alent...o... -

Al Hentley Holsteln doms

I Nos., X-1, X35, X4, angd X2 were hy Jersey sire X9, LE4,
Ny, X-17 was by Jersoy sire 2o, 1182,
1 5p. 2082 was by Jersey site Ma, 105,
¥ N, X-2706 wos by Jorsey sire No. 1186,

Two of the three Red Dune X Holstein daughters fromn Huntley
Flolsteln cows woere from dams tested at Huntley, and the othar was

from a dam that made her record at Belisvilie.
records of the three dam-and-davghter pairs are ns follows:

Herd No.

i:m’(l e ¥ Ul aistebn dhnuglsters

tested ol Beligville

f Al

st ! Mze

Tat .

:l:

(\\ cmgo of o
Actund

o Lbm,
P nig
[ M6
©t5, 903

A ulure—equivw :

ok, ... .

X~

1

Matre t;(imm:cnb ;:

Aventpe of &
Actuni .
Mubure- t’:|ul\. -

jent .

i%!
2.060

BT
369
STV

Lba. ‘1r Mr.l

hii
. 652
582,

Su2

2

1, 100° 4, 68! LI

as7:
79, B’ __. )

Al Red Danp X iolstels

{lﬂl!},lltl. s

15,808 ° 3.821
mo . !

|
o7

Hert Mo,

g

The actual production

~ Hogtley Holslebn doms Losted

at Hupiley

‘Test I-‘ntl Ago

B IEHIE

ERIE:1:]
Averupe of b
Aguaal, o

nlent

iT-

.\!utlm-ﬂquh alonl

T A \'l‘l‘[li,!(‘ of 3:
Aetue]

Maturs-equiv- |

alent .o

I Nos X-23, X-23, nnd X-56 were by Red Dane sty 12-801,

©Eba.
.12 618

DL EM
LT
Slpture-veilv- | :

T
3. 50
3,61

3. 55|

Lhs. l ¥r. Afo.
449 2 3
453] 3 %

453
LN

1 Huntley Hoisteln dam tested:

at Boeltsvilie

2 2

. !
8,83 3.7 46
.

AN linalley Holstein dams

14, 758"
10,700,

3. 53.

!
t
i

sm} 2
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"~ The 10 -crossbred daughters of the Huntley foundation cows are

*.grouped below according to the station at which the daughters and

«lams made their production records. The average production of the
- .10 dam-and-daughter pairs was as follows:

Jersey ¥ Holstele and Red ane H .
H ” uniley Hoislein fonndstion dams
i);'ﬂf tr:fisltlzm duughiers fested st tested nt. Huntloy

M | Test Ful Age MUk | Test Trat Age

Aversgeof 6: Lha, o ¥r, Ao, Lby, Lhs.
J Aetial oo Lo L8025 1,27 2 2011078 3.4 517

Mature-eaquivadent ... D amewr (L. wioo. s L1 OO,
‘I, Buntley Haolstein gronp dows
; tested 0t Buiisvilie

Average of 4:

ehunl. . 18,780 +.38 B2 3 - 54.502 3,57 523
Matureequivalent.. .. . ... 18767 .. . ; 5. I 1 1 S kil
!
il Jersey X Helsteln nnd Kod Vane X Haojstein
|I Huntley wroup das
I .

Avarnge of 10 :
Actusl _.____ .. L1354
Matureegulvalent. ... L i

i i

48| seba e 3t as] 4w
! ST e

Five daughters produced more milk than their dams, 10 had a

‘higher butterfat test, and 9 produced more buticrint than their dams.

he Huntley Holstewn foundation group Lind 12 Holstein daughiers
end 10 crossbred danghters, which produecd as follows:

1 § , Mulure-oquelvnicnt
I tows ! Actual-Drodietion nvempe vl

Liroup i besied
:(munhcr}

I Mk Test Fat Age ik Tl

|
. Lbs. 8, Lhy. | ¥r. Mo, Lha, L,
‘Holstein dapghinrs. | _____I 12 03,823 1 366 | 440 {2 1 (19, 034 175
Crossbred doanghlers . __ 10 113,331 | 4 31 5G4 1 2 2 [18,125 766

‘CROSSBRED PROGENY OF THE FOUNDATION Housrewy Cows N THE
Mayoan Guouvr

Ten of the original 12 Mandan cows, the'] in-dam heifer, and the 3
‘Beltsville-bred Holsteins in the Meanduen group wore mated {or cross.
bred calves. These 14 cows Lorminnied 24 preguencies, of which 15
were to Red Dane bulls and 9 to Jersey bulls.  The 15 prognancies (o
Red Dune bulls resulled in 11 male calves (1 dead) and 4 'l?enmlfrs, wil
of which have completed praduction records. The 9 pregnancies (o
Jersey bulls resulted in 6 male calves (2 twins) and 5 fomales (2 twins).
One of the 5 died, and os 2 were frecmariins, only 2 were left to com-
.plete production records, '

The sex ratio of the Red Dane X Holstein crosses at Mandan was
~ 11 males to 4 femnles, whereas the sex ratio of the Red Dane X Hol-
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stein crosses at Huntley was 9 males to 5 females. Combinin “the
Mandan snd Huniley groups shows that 28 pregnencies of Holstein
females to Red Dane bulls resulted in 20 male ealves and § female
calves, including 1 pair of dead mixed twins, _

The total of 21 pregnancies of Holstein cows to Jersey buils (9 ab
Mandan and 13 ab Huséley) resulted in 10 male calves and 14 femele
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:

Mapdan ilolstein dsms

Jersey X TTolstein dnughters
teated at Mandan

1

iesled ab Belesvilie ) i
Herd No, i Hord No. i
; I

1

Milk} Test | Fat Age Ml Fat Age

I_ L. 9% Lbs. :

Y R 1,1 B GI5] 1 8l AT L.l 4,331 3. 510
. L.l 12,1801 633 625t ) § M-AT.. ... ... 16,026 o 2
I ' Avernge of 30 :
Al L. L 1R8] L2 [ I B Ut Aetpad ..... ;15,638 ) 3,40 5id
Mature-eguiva- ] Muaure-couiv- .
lept oL, P8, ZHE I 1t 1 A plent.. ... 2,168 .. kit

1 H :

E DS, X -0 and N3 were by the Jersey bl Na. 8105

¥r. M. i Lbe, L, | ¥r, Ao,
2 "2

The ncbual production records of the Red Dane X Holstein daugh-
ters from Mandan cows and theiv Holstein dams are as follows:

Red Dane X Holslein duigh- } ' Mandan Holstein dasns
ters tested at Deltavlie ; tested ol Magdsn
; Lferd No.
’

Mk l Test | Fak dpe © MUk | Test | Fat Age
i . '

Tinrd No.

T Lhe, | Yr, Mo, . Kb, Lhe. 1 Xr. Mo,
N-id o LG ] 408 R 02 2 M- coo e rlif, 562 3 SE 2 09
N e ol 3 4,05 407 1 11 M-8 . ... ... 10,80 . 8 2 0
Averape of 2: Averige of &
Actunl 12,572 | 4.0 M| 2 1 Agtual 13 TIE L 84| 2
Muture-cquiva- Mutnrevruiv-
lent. . ....... P8 .| G0E ..., aleat. . - U847 630

Maondon Daolstein dams
asted st Lielisvliie

X-58... . .. - B, 856 . 566 M-S i, 3,32 472

X-£3 . . AT AR08 ) A& ) M 3-2 o ;23,37 3.43 i
Avernpe of & : i Averageof 20

Artan! BRI N 1 3 )] E Avtund 3.38 520

R RTTERT CRIT TSR (A Mutro-equiv

feni . 0,857 ¢ . .. | B3 wlent . 125, o 858 |

Al Red itane X lwolatein i i Al Modnn Balstein
dnughtors ; divnis

Average of 42 ' Avernge of &t i 1
setanl O] 408 il Actul Lo G 347 562
Mature-cguiva- Malure-couiv- i
fent _...... ..20,08 767 mlent.. . ... 2h 407}

AT of tho coosshred duvghlers were by Red Dnne et B-500

The unusually high production of MB-2 in this group of dams has
an unduc influence in this small group.
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. ‘The actual average production records of all crossbred progeny of
the Mendan Holstem group of foundation dams hove been brought
together, by groups, as follows:

Jersey X Ilolstet and Hed Daneg X

H;ﬁ stoln datghters teslod at Belts: Mumdon Holstein loundation drms
vilig

tested ot Mundon

|
Mllk Tost Fat Age Mk I 'ost I Furf { Age

Average of 4: Ibs. | 9 Lhs. '¥r. Mo Lbs, ! o . f‘l’r. Mo.
’ Actual '12, 500, 4. 49 568, 1 11 |14, 673 4 2
: ] |

Hed Duane X Polstein dpughlers Mandan Tiolsieln group dams
tesied ut Bellsville tested wb Belesviile

18, 368, 3. 38
* Maiurc-eguiva- i ! ! |
25, 347

I Adldersey ¥ Lalstein and Hed Adl Mandan Helstein
DaueX Hoplswein dopgiiers i thns

Average of 2

Average of G ; 1
Actunl 584 2 1
Mature-equiva- !

15,885 3.48| 549 2 23

One daughicr produced more milk than her dam, 6 daughiers had
" 8 higher butierfat lest, and 4 produced more bulteriat than their
dams,
The Mandan Holstein foundation group had 17 Holslein daughiers
and 6 crossbred daughters which produced as follows:

h
I 1 . . - Mhstaee-epizlvadent
{ Cows | Agtual-pratiction avemge vniue

Qroup testei! e i e ——— e e

i{miber) s ; .
; Mik - Test Fut Ape Milk Fat

; ¢ Lbe % i Lbw,  Yr.Moe  Lby  Lbs,
Holstein daughters . .. 17 (14, 144 | 30401 482 0 2 2 19,9277 1 65
Crossbred daughlers G !i13, 058 | 4 34 | 584 E 2 1,18 768 g0
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MANDAN AND HUNTLEY CROSSBREDS COMBINED

The crossbred progeny of the Huntley and Mandan groups are
combined to show the results of the Jersey X Holstem and Red
Dane X Holstein erosses. A tobal of 4G pregnancies resulted in 16
females with completed production records. The actual production
records of all Jersey X Holstein crosses, eompared to the records of
their daimns, were as follows:

Jersoy ¥ Holstein daughters Hoistein dnma

Herd No.

e
&

Milk 1 Test ? Age TL‘SE! Fat

YrA M’o

3

=R

fﬁm

-

E LS PO D) SRR

3 58 &6 ~T
e

2

IB5E8E

=

FE MM 0D
2%

8D 6359 60 K3 10 B3 19 83 9
wwwwwwﬂﬁnng

i eIt e e S B0 S e
DG ES a RS T RS e 1 e B

2SRz e

: N, 538
Average of Average ol D (1, MR
Dificronen. - R Pifferenee. . . ...
Maturo- i:qulv- ) Muture-equiv-
olent wverpge., 16,862 ) . . e alent  Aver-

T

17, 734

T Nos, X-1, X-3, X35, N—tl, X2, and X7 were by sire No. 13,
3 3os, X-1 el 3005 D inwstinis while on fesh,

3 X0, X217 was by siee No. LID2.

+ Mo, X-32 was by sire No, 1585,

£ No. X-076 waos by sire No. 186,

Three deughiers produced more milk than their deams, 9 had o
higher butterfat test, and 8 produced more butterfat than their
dams.

The actusl production reeords of all Red Dane X Holstein crosses,
compavred to the records of their dams, were as follows:

Red Dane xlﬁ'nistcin datigh- Elnlstein dams
G5
i I Herd No. i
Mk | Pest . Fat | Age CTest © Fat

3

! 7. Mo,
: 2.

2
2
a
i
2
2
2
2

BEEURE

A L r E )
MNINI\:ININIMNI$

WQMMQ‘QNOE

;\vrzrllp.c 7. Averngeof 7., i;. A%
§¥HYerpner. | .. Differenee L.
Muotire-unnuive - : | Matitre-gotliv-

slenfaverage 190, 704 | i ! . nlent  nwer-
I I F BEL. . on neon 20,842 1

TF?&?&%?&
Lo

B PR A
' B ] ot i
P BERLTDEE

t AN crosshred dulu.htcm were h,', sirg No, D501,
1 No, X~40 had inastitls during her teat.

Tour daughiers produced more milk, 7 had a higher buttecfat test,
and 5 produced more butterfat than their dams,
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" CROSSBRED PROGENY OF THE Founpamion Jersey Cows IN THE
: Lewissure Group

-~ The ‘9 original Lewisburg Jerscy cows -and the 8 in-dam heifers
completed a total of 35 pregnancies when they were mated for cross-
bred calves. Seventcen pregnancies to Holstein bulls resulted in 8
maele eslves and 9 female calves;.all of the latter have completocd
production records. The 18 pregrnancies to Red Dane sires produced
. 12 male calves and 6 female calves; 1 of the latter was dead af birgl,
- but the other 5§ have completed production records. Again the
matings to Red Dane bulls resulted in many more male ealves than
female calves,
The actual production records of the Holstein ¥ Jersey daughters
from Lewisburg Jerscy cows, as compared to the records of their
dams, are as follows:

Helstein X Jersey duupghters : Lawishurg Jersey durus
Lested? ot Dellselile H tested ot Lewisburg
Herd No. i Lo No,

MLk ’f’es[; Fat | Ape Milki Test | Fat 1 Agp

Lhbs, E Y7, Mo,
455 2

B dehodegngaen 2onag
D T B e D RS

;o opmmmE
LEEEzHs

B
=

MRS MRI LS D
OF GOS0 D e o A

(=]

Matnre - equive ' ; - Muture-equiv-
lant waen. - alent. DT
i :

I 1

Huokstein X Jersor dnueliter Lowislurg Jersoy dom

tasted wt Beluseille testetl wt Beltsville

i i .

D I, }3,8{)01 1.4 B3 o R I N irct -
Maturc-equivolent.| 17,400 . ... b Mabure - eguive-

! | lenie e.0%).......| s

i

All Holatein % Jersey
dunighiters :

Avorage of 9: Avarnge of D;
Actnnj [E U T | B B Actial_.. . ] B
Differenca . .| . LD —sa s L iffarence T I
Matum - eiquly- ! Matore-couiv- f

pleoL. .. “renat s, L -5 (| I wlent ... i 1

| Mone of the Elalstein 3¢ J ersey dnanghiers had as iheh o hatterl tost ps their Low[shurg Jersey dams,
%tt %E_ # exceeded thelr deins in nilk snd butierint production.  ALLD danghters were by the Holstein sire
o. .,

 The actual production records of the Red Dane 3 J. ersey daughters
from Lewisburg Jersey cows, as compared with the records of their
dams, are as follows:
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Red Dane X jersoy dovghters Lawisthirg Forsey d..uxns
tested at Beltsville teated ab Lowisburg

Milic | Test | Fat | Age | Mk Fat

1
Lhs, T ¥r, Mo, L, Lbs,
586 7 E G, 887 336/
631 3 i 687, 412
&74 718 5 JON i 1’ 450
Avoragaof 3 |
X 630 Actusnl 7, 1071 419] .
Moture - squiv- Mature-cquiv-
alent 852 L 8,371 15

Jersoy dems in Lowisburg
gronp tested ot Bellsvlie

12, 683 4, & T, 202 5.32 333i 2
1), 578 . . 8,250 540 452
Averegaof ; Average of 2t
Aetual 12, 185 . Aotual. .} 7,727 418 2
Maturs - eguiv- Mature-equiv-
alant 17, 252 t i, 604

Al Reéiaﬁ%‘r;gé(limoy Al Jorsey dams

Average of 5: Avernge of &
Actual....__....7 12,4750 47§ Actual 7861 5.6 40 2 3
Titerence 45, 1) —. 8L it
Maturs - equiv- Muture-equiv-

4 17, 188

1 A 5 doughters produced mere milk snd buttecfat thon their dams, but none had o8 high & batterfat
test os her dam. Al daughtars were sired by the Red Dane bull No. D-501.

The average production of all Holstein X Jersey and Red Dane -
X Jersey daugbters from Lewisburg foundation Jerseys was as follows: = .~

Cmssbmd]glglt:gyitg;s tested at Jersay dains tested ot Lewlsburg

boaon Tast Fat Age Mitk Pest Fal,

Average of 11: Lbs. Lbs. Lbs.

Lbs,
12, 685 G26] 2 2| 7,90 442
17, 164 848 10, 360 375

Mature - equive-

Jersey dnms tested ob Bel

Average of 3t : :
Actusl 12, 899 570 7, 552| 5. 406
Mature - equiva- .

tent- . .......|17, 468 785 10, 422 561

All ercusbratl dnuphicers : Al Lewisburg Jersey dams

Avemge'of 14;
Ackual 12, 686] 4. 614 7, 897

Mature ~ equiva-
17, 229 834 10, 381
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- The -Leﬁisburg foundation

and 14 crossbred daughters w%l;ch produced as follows:

roup of Jerseys had ¢ Jersey daughters

CGroup

£}

Lows
testerl

Actugl-preduction sverage

Mature-equivaient
value

(ramber)

Miik

Test Fat

Milk 1}

Fat

- Jersey daughters_______ 9
Crossbred daughters. ___ 14

Lz,
8, 020
12, 636

%
8. 29
4. 84

L Db
19, 321
17, 229

Lbs.
h47
834

‘CrossBreED PrROGENY oF teE Founbation Guernsey Cows iIN ToE
SanprirL Grour

A total of 14 Guernseys in the Sendhill group contributed femasle
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 L abortion, 7 male calves, and
9 female calves. Twelve cows completed 21 pregnancies to Red Danc
bulls, which resulted in 13 male calves (1 dead), and 8 female ealves,
1-of which died before reaching eslving age. Again the pregnancies to
Red Dane bulls produced more male calves then female calves.

Comparisons of .the crossbred dauglters from Sandhill foundation
eows with the Guernsey dams are given below by subgroups.

The actual production records o? the one Jersey X Guernsey cross-
brad and her dam are as follows:

Jursey K Guernsey daughler

I Goerngey dam tested at Telts-
tested at Beitsviile

ville

i . :
Mk 'f Test Mijkk § Test | fab | Age

| Lbs, | [ Los.

Lba. ! . %
§=102., ... 5052 i 4,51 363
7 | PO 563

o 3 R 10 < ““c
Maturecgnivalent, | 14,4188

¥r. Ma,
2 0

Maturoogeiv it 1,273

| X-13 was by the Jersey sire MNo. 1665,
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The actusl production records of the Holstein X Guernsey daughters
and their dams are as follows:

Holstein X Guernsey daugh-
togs tested af Beltsville

!
Afilk | Test | Fat

Guernsey dnugﬁ tested st Sand-
. i

Miik l Tost

S|, 363

Average of 3:
Actual y
Mature-equiva-

‘\\ erape of 6: )
Agtunl). ...
Taturesequive-
[1:1}) R —

Averape of 5t
Actoal. ...
Differenea.
Matore-ouive-

lopt valoe ..

)

Lbs.
7
629
184

Lbs. |
TETEY

o
1,84
553
1,9 | 412
i, s

16046

4.83 s

TR .

LURE TRy Y )

15,350

17,756

All Halstein ® Guernsey
ergssbreds 2

12, 790! 4. it

16§
]

?l
u,+
AT

b

‘3"’3!.._--,--._-,...
548, .
S

Avernpe of 32
Actul |
Mature-rguiv-

ahend ...

Averuge of
Actual. . -
Minty rv-cqm\'

atent ... __..

Aoverage of &

Ditferenes. ..
Aiatsee-equie-
alent vadne -

a2

1.5

14, 746

Chirernsey diang in the Ssadhil
groun teste) nd Belisville

Ei, 048
& 18
B, 760
T IHE
8 169
9, 185
8, 56

10,978 |.

b d

Bz s
SEEES

b
0

Al Guernsey dams

|

8,485 RET

897 &b I R

! Ong Ho!,st(-m % Guerpsey crossbred i this eronp Do o gter Dablerfod test I'.il.m fwr Ulll.‘i'!l%)' dam,
inet gl 6 praduced more milk und butterfat thew their resprective dams.
2 Al 9 FRolsteln 3¢ Quernsey crossbreds were sired by Holstein hull No. 966,

The actual production records of the Red Dane X Guernsey cross-
breds and their dams are as follows:

Herd No.

Red Tranie ¥ Guernsey dangh-
ters tesied ud Beoltsvilie !

1k } Ape

Milk { "Post |

N2

A era;,u of 7!
Actual
Ditferenco .
Mature-equiva-

NS

Lhs,
14, 514
4, 458
o

13, 143 4, A7 ]
+,388) ~

18, 140

T Onge ducehiter hud o biigher biztrerd
butierfut than their dains.

[ J—
Sandliill (Girernsey dams tested
! at Beitsville

|

| Mk} Pest | Pat

A '-a.‘::i:e'oi T
Aplin).

Bxifferetice . i

i\-l!l!.llrt'-('i'ml\‘
plond |

Yo
4,85
5. 0%
L71

.63
LA
3 Dﬁ

:anwn&-ﬁ-la:.:

1R

55130 P

i test Hug her tlum aned a!i ¥ duugl!!ers pro:iuml migre mitk and

-2 wad sired by the Red Dane bull D-506 snd uil vthers by D=1,
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. The average production records of all crossbred daughters from -
:Sandhill-Guernsey cows are summarized below, as follows:

BDaughiers tested of Beitsvilie Diamg tested ot Sandhill

Milk Fat Age F3HIS Tast Tat Age

B Average of 3: %

L. L L, i,
i1, 690 . 2 18331 438
Mature-equiva- |
lent f16,046; 16, 736 566

Dy at Beltsy

Average of 14: i
Acinsl 13, 054 . 385 8, 624 . 424
Mature-equiva- i

lent_ _________ (17, 719, T 11, 42 545

{ : !

Al grossbred duughiers Al Quernsey dnms

Average of IT: :
12,813) 4.63] 590{ 2 8,572 502 426
Muaturc-equiva-

lent ! 11, 029

The Sandhill Guernsey foundation group had 6 Guernsey daughters
and 17 crosshred daughters, which produced as follows:

Mature-onuivalent

Aclunk-prodiciion nvemge value

Lgws
CGroup {osled
{munber) I

Mik ¢ st Fal Mtk Fat

’ L. r % Ly, r, Afa. Lbs. Lhs,
Guernsey daughfers.______ G118 057} 48] 430 5 |11, 037 573
Crossbred daughters 17 112,813 ! 4,63 590 17, 424 8061

i

‘CrosserEp ProGENY OF Tue FounpaTioNn Rep Dane Cows iy THE
' BeirsviLie Herp

No particular group of cows in the Red Dane hord was seb aside for
the crossbreeding work, but the plan was to mate females in that herd
which had produced heifers of their own breed. There were some
exceptions o this practice, most of which eame in the later years of
the experiment when an effort was made to build up the Jersey X
Red Dane group of females by mating 5 Red Dane heifers to o Jersey
bull. Previously, this particular e¢ross had produced only 3 lemales,
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
to.a Jersey buil, the number of fomales in this eross could be brought
more in line with the other crossbred eombinations.

., This picce of planning produced 1 abortion, 4 male calves, and 1
+ female calf. This ealf and the other heifer were disposed of in order
~ to make n complete analysis of this phase of the project at this {ime.
All told, 28 Red Dane cows weve bred for crossbred calves; 4 of them

- failed to conceive and the other 24 completed 36 pregnancies. Twenty




CROSSBREEDING DAIRY CATTLE

of these were to Jersey bulls and resulted in 2 abortions, 12 male
calves (1 twin), and 7 female calves (1 freemartin}. Two completed
records on the project, 2 died before reaching calving age, and the
other 2 were disposed of. There were 16 pregnancies to Holstein bulls
and they resulted in 2 abortions, 8 male calves, and 6 female ¢alves. -
All of the latter have completed production recosds,

Coraparisons of cressbred daughtlers of Red Dane foundation cows
with their Red Dane dams are given below by subgroups.

The aetual production records of the Holstein X Red Danc cross-
breds and the adjusted reeords of their Red Dane dams are as follows:

' mm ———

Holsteln X Red Dane daughters, Red Dune dams lestel ot
tostedd nt Beltsville ? Beltsviile

M} est | Fas | Age v rest

e
S

=

IETEE T

Lis, 1|

Lbs,
12,730

SO h s
Lt L L R KL

HRBRE2

Actunl . . ..
Difforence. 1.
Afntarecqguiv- !
adent . ...

Rl skl st s

&3
DR s gegezeny

=35

Difference ..
Aloture-equiva-

w000, |

w
i

AN 6 daughters were sired by elsteln bult No, 66, Four of the danghlers prodaeed snore miik than
thelr dums, 4 had o higher butierfa teat than thedr daeas, sud 5 produeed wore butterint than thele dams,

The actual production records of the Jersey X Red Dane crossbreds
and the adjusied records of their Red Dane duans ave as {ollows:

v Jersey X Red Dane daugheers ! . Red Dane dnms tested of
: testad ar Beltsvillot . Belisvlile
Herd No. ; Herd Ne. !

: ! o -
Milkk  ‘Test | Far | Age - Milk ! Test T Fai

Lby. . S - Lhs. Y7 Mo D oLhe.
3 15,818 534 031, 2 W0 D=2 024850
K SR (5 § 61T SO < U T S ¥ O 9 I ¥t [ 3
Averape of 2 i | 1 Avemue of 2 1
Actuat. . . 1iL S A0S} B8 ¢ B Actual. .
tHfferense. - j—1, 169.41.07 ¢ b5 I I Merener
Afatyre-vguiva- H Mare-equive
e % N A L. alent . 15,851 ]

i

b} Goth danghiters wers stred Dy Jersey sive Noo 14 Both duaghters tested Digher than Lbelr duns,
§ e more Putterfas, hog neither produced 95 mneke milk ws Ber duin,

The average production records of all erosshred daughters from Red
Dane dams are as follows:

Crossbred doughters Lested v
Joitsville

l Resd Prane deims tested at Bellsville
I

v H

Mk 1 @ost | rme | ape oAk b res | oFm | oage

Average of 8: : ' % ‘ by, ¥e el B ¢ % Lbs. VR Mo,
Attual .22 5580 2 212,138 3. 94 473 2 10
Mature-equivalent 18, Hd4 ; 15, 7% I

i i ; !
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The Red Dane foundation group had 16 Red Dane daughters and 8
.grossbred daughters, which produced as follows:

' l\-fatnrc-c?ni\'ﬂlenh

Average prodnetlon volue

Cows
tealed
(oumber): 1

i MR

Fnt | Age ! Ak Fat
4
1

" YT Mo ! Lhs, Lbs.
3.2 8 14,700 599
358 -2 2 18,344 ; 767

Tust '
oL, G [
Red Dane daughters ! 16 11,596 © 4. 09 |
Crosshred daughters? 8 'E-13, 333 ;4. 22 I

1 Ricortls of Red Dane donphters ng adiusted 1o 3 X 30850y basis,
2 Reeonls of crossbred dauphters are actusd prodnetion on b X 865<lay basis.

AvERAGE PropucTioN oF ALL Two-BreeEn Grours Coyparen Witk
Tuat oF ToE Dans

In all, 77 cows completed 179 pregnancies when bred to project sires,
and produced 64 heifers and G of these were straight Holstems witich
were used as foundation cows. Three others left Beltsville before
completing records, and that leaves 55 two-breed females which are
available for study. The groups of various two-breed combinations
with their average milk and butterfat production are brought togcther
in the following table:

i ] . i Muture-cqulvalent
: Cows | Artual-nrotduetion avernge H value

j{number) ——————mm e e
| DoatHk o rest b Fal | ape

Two-breed combinntions

MK ¢ Pau
Lhs. i Lha
14, 483 764
i16, 862 770
"7, 253 840

7 Ll
763
799

Lbis.
10, 653
12, 320
112, 804
{12, 796
14, 005
14, 826
12, 475
13. 143
H1, BLS

._.
-
.
=
=

Il = LR L e T

Jersey X Guernsey
Jersey X Holstein._...__.
Helstein X Jersey
Hoistein X Guernsey
Holstein X Red Dane__ ..
Red Dane » Holstein, _ . _
Red Danc > Jersey
Red Dane_ X CGucrnsey . ..
Jersey X Red Dane

All crossbreds 1. - - ___. 13, 030 7280

All dams i10, 540

Differenve . ... ...__ e 42,499

H62
423
599
5449
583
598
432
585

B3 13 B3 b3 B3 B0 b2 B3 BD b B

o D =T O1 T G2 S S o
e pfe TS R 00 50 R e R G
1 s

hoeon
g )

|

: | .02 +13]

V41 erosshred danpgbiers produced more mdlk than chele doms, 25 hatl o higher agerfst Lese, nod 50 pro-
dueed more buttecnt.

The 55 two-breed crosses are shown below in different groupings
based on the loeation of their dams when their production records
were made.

Group 1 consists of 24 two-breed erosses from dams that made their
records at Huntley, Mandan, Lewisburg, or Sandhill,  Their actual
preduciion records arc as Tollows:
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Croshrcdggﬁg&tﬁ-;s tested ut Dams tested at homne station

QAroup 1

Milk ! Test | Fat l Age | ATk | Test Age

Averape of 24: Lbs, f A E Lis. | ¥r. Afo. . | ¥r. A,
12, 615] 4. 64 586) 2 2 . G8: 2
Mature-equivalent.. |17, 252;

i |
i

Group 2 is made up of 22 two-breed crosses from dams in the four
field station groups that made their production records at Beltsville.
Their actual production records are as follows:

| |
| Crossbred Gouehiers tested 88§ ngmg tosted at Bellsville

Group 2

| ; \ - ; | T
i Mill © Test © FalL . Age ] Milk 1 Test I Ful, | Age

: | v H ;
Average of 23: i Lb, i v Rb. YoMl Lh, 43 ' Eb, : ¥r, Ao
18,3620 440 595 2° 2 |10, 399] 4, 64)" 439/ 2 5
Mature-equivalent.._|18, 141; ! - '13, 206 ) 603"
. : ’ ' f

Group 3 contains the 8 two-breed daughters from Red Dane dams
that made their records at Beltsville. The actual production records
of the deughters and the adjusted records of the dams arc as follows:

Crosshred 1‘;';,‘2&";‘.?55 tested ot Red Mane dams tested at Beltsville

CGroup 3 -

. . | i i
Average of 8: Lhy, - o . i ¥Yr Ao Lbs, ‘L. i Vr. Mo,
Avtual 13, 383 . 508 2 012, 138 . 94. ‘£731. 2 10
Mature-equivalent.._- 18, 544 . 15, 076! i

DMtk | oTest o bt | oAge | Mfk | Test | Fw 1 Age
PR . . - e |-_

i

By combining groups 2 and 3 we find that the dams of 31 of the 55
two-breed crosses made their production records at Beltsville, and the
aver:ges of the 31 dams and daughters are ns follows:

i

| Crosshred duughters rosimd at ) \
i Heltsyilte ams tested at Beltsville
1

Groups 2and 3

DOMI | Tes Pt Age | Milk . fTest ¢ Fat | Ago
Average of 31: [ Loy, | ar E Liax, fYr.Jarn.: Log. | % i L, !Yr.Mn.
Avtial 13, 368|442 586 2 210,848 4 46 460, 2 6

| ! 599)

!

H

Maturcequivalent.__!18, 245 797 14, 134 !

S /

The most interesting phinf; about these differcnt groups is the
uniformity of the production levels.
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The production performance of the straightbred and erossbred
female progeny of the foundation cows is summarized in the following
fverages: .

. . i Mulnra-cquivalent
Cows Actimtl-prrecluetlon nvemye t value

tested m—— =
Knumhber) \ . |
: ;o MUk P Test | Fat Ape ¢ ARk Fut

‘ Zbs, %V Lia | viae| Ibe, § It
Steaightbred daughters__._ 60| 11,963 4.04] 4671 2 5[ 15,935 620
Crossbred daughiers._____ ? 59 13,088 4. 58 586}: 2 2517 811 799

Direct comparisons of erossbred daughlers and straightbred daugh-
ters from the satne dam can be made by pairing the available progeny
that have completed production records. Twenty of the foundasion
dams had i or more daughlers in each group, and 37 pairs are available
for comparison.

The average production performance of the foundation dams and
their straighibred daughters and crossbred daughters was as follows:

Acttml-produetivn sverage : 3\13LUT‘E_'§;tI!Ié! valent

. . . i 1
Mik . Test . Fat o Age | Milk [ Fac

! i Lbs Pereent U Lby, ¥ O] Lbs T fbs,
Foundation dams_._..___ __t 37 LL 17 L3 469 2 10 13, 991 588
Straightbred danghters .. 37 1L 0700 434 4612 4] b4, 785 GL3
Crossbred daughters____ 87 12,588 LG4 583 2 & 17,216 766
Difference between eross- | ' : i
bred zud straightbred t H '
danghlems___ . __. ___ _____..i+1,5182l 4. 30 220 L 14T, -1311: -+ 183

Twenty-four of the crossbred daughters produced more milk than
their straightbred sibs, 2¢ had & higher butlerfat test;and 31 produced
more bulierfat.

Puorocraras or toE Two.Breen Crosses

In the following pages are pictures of the two-breed crosses, shown
by breed-combination groups. Each picture is marked with the
eow’s herd number, so that relcrence may be made o her production
record as given in the lext.  (Sce figs. 5 to 11, inclusive.)
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JERSEY X HOLSTEIN CROSSBREDS

X-17. 3 YEARS, 6 MONTHS.

X-35. 2 YEARS, 1 . X—-41. 4 YEARS, 10 MONTHS.

X~ 276 2 YEARS 10 MONTHS
Fuivig —~Jersey A lolstein crossbreds,

R R

-
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HOLSTEIN X JERSEY CROSSBREDS

X-11, 2 YEARS, 5 MONTHS,

X-20. 3 YEARS, 3 MONTHS

“5 e : '--z;_‘. N o r Ll i
X-51, 2 YEARS, 7 MONTHS, X-16. 2 YEARS -] MONTHS

X-84. 2 YEARS, 1 MONTH.
Ticune 6.—llolsteln X Jersey crossbreds.
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HOLSTEIN X GUERNSEY CROSSBREDS
e

¥, o b
f-‘.n\ﬂi“ .._*.:."'Q- P A

X-16. 2 YEARS -] MONTHS

M‘-r:??ﬂ-.‘ .

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

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

X-43. 4 YEARS ¢ MONTH

X 214, 2 YEARS 0 MONTH.

Froruk 7. -lHolkstein 7 Guernsey erosshreds,
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HOLSTEIN X RED DANE CROSSBREDS

X-15. 2 YEARS, 4 MONTHS,

an Sk

X-95, 2 YEARS, 4 MONTHS,

- ,:ﬁfl i

RLANTY

'j_'_l "a-\'éc'.-( . ,l
X-99. 2 YEARS, 2 MONTHS,

JERSEY X RED DANE CROSSBREDS

X-86. 2 YEARS, 0 MONTH.

Fraoae so Modstene o Jed Prne erossbreds e Jersey < fied D evossbireds,
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RED DANE X HOLSTEIN CROSSBREDS

— - -

-

X-23. 3 YEARS, 3 MONTHS.

o
R ‘--

'y .

X-63. 2 YEARS, 5§ MONTHS.

TMours 9.—Red Dane > Hoklein erossbrods, ™~

e

o e

MONTHS,
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RED DANE X JERSEY CROSSBREDS

X-7. 4 YEARS, 1 MONTH.

X-18. 2 YEARS, 3 MONTHS, X-29. 3 YEARS, 3 MONTHS.

Fpoor ke MY, HERS IR Joren o et
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RED DANE X GUERNSEY CROSSBREDS

-

X-21. 3 YEARS, 3 MONTHS, X-52. 2 YEARS 4 MONTHS.

X-53. 1 YEAR, 11 MONTHS,

X-73. 3 YEARS, 8 MONTHS X~74 2 YEARS g MONTHS

X-206. 9 YEARS, 2 MONTHS,

ke 1. —Red Dane > Cuernsey crodsbreds,
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'BREEDING REesuLts IN MakiNg Various Two-Breep COMBINATIONS

_ The difficulties encountered in keeping all crossbred combinations in

Jbalance, so far as numbers are concerned, are more easily understood

‘when a study is made of resulis foilowmg the use of sires of different

. -breeds. For this reason the breeding performance of bulls of diffevent

breeds is presented here. The resuﬁs obtained with Red Dane sires
--pre as follows:

Matings of Red Dane gires to—

i. -
Holstein 1 Jersey Guernsey | Cows of all
COWS COWS COWS 3 breeds

Pregpancies terminnted | } 21 67
Dead male calves . '3
‘Live maie calves__. .. 42
Dead female calves : 12
Live female caives 21

1
1
9

i

T Inesiudes 1 bwin,

The ratio of 2 male calves Lo 1 female calf made the groups sired by
Red Dane bulls smaller thinn would have been true if the normal sex
ratio had prevailed.

The resulls obieined with Holstcin bulls are as follows:

Matingz of Holstein bulls to—

Jorsey Ciuernsey | Red Dane ' ( ‘ows of all
COWS COwWSs 1 3 breeds

Prepgnancies ternlinat‘ed 50

Ahortions__. ... . j 3

Live male calves_ 23

‘Live female eslves
None tost

Net projeet fomales
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With fewer pregnahcies termimated, these results are much more
favorable than from matings to Red Dane sires.
‘The resulis obtained with Jersey sires are as follows:

"Matings of Jersey sires to— '

! .
Holstein ; Guernsey ;-Red Dane, ('_‘(;‘ﬁsaof

cows ¢ GOWS | cOwWs . breeds

Pregnancies terminated_._.____.! i ) : 46
Abortions I R : ; 2
Dead male ealves_ . . .. ... . .. .. : )
Live male calves___. .. ._._. ; 124
Degd female calves_ ____._ ... ;
Live female ealves. .. ... ... .
Freemartins_.__. .. . ......
Pied_ ... ...
Leaned__. .
Net project femaies__ .

B B2 b = e

 Includes 3 twins.
1 Toeludes L twin.
1 In¢ludes 4 twins,

Freemartins, early deaths, and late arrivals considerably reduced the
number of females which were useful on the project.
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THREE-BREED CROSSLES

The plan of this experiment calls for mating the two-breed females
to proved sires of & third breed.  Some overlapping of generations is
bound to occur on a project of this kind, but the resulis are reported
by generations regardless of the time the individual appeared in the
herd. Beeause it was necessary to transfor most of the crossbred
animals to herds of cooperators after they had ecompleted their first
normal records, usually only the first two matings were made accord-
ing to the project plan, This placed a limitation on the total number
of progeny available in the later generations.

Every effort was made to breed each animal to the proved sire
called for in the outline, but in some instances the older sives did not
aettle cows promptiv or were not available at the time for mating.
Sucl: situations were met in tnost cases by mating the cows to young
crosshred bulls; and, in ovder to present the entire reproductive story
and vet maintain clarity, the veproductive performance (abulations
are divided info two groups: (1) The regular matings thaf were madoe
according to the project plan, and (2) the irregular matings that were
made to meolt emergencies.  Aller the cooperative work in the field
is completed it will be possible {o write the complete story of the breed-
ing records of these animals.

There was only 1 Jersey > Guernsey female in the two-breed group,
and she was not continued as part of the experiment aftler completing
her production record.  The ather 54 lemales in the 8 two-breed groups
were mated to regular projeel sives ancl reproduced ns follows:

T T i
Prop- 1 Alale calves I Temale enlves
1

Number T nancios |, B
of females tepnl- APOFLRRS, i
natedd ; Jve 0 Dead Eive ez

Two-breed groups ———

Jersey % Llolstein
Holslein % Jersey -
Halstein ¥ Guernsey.
lted Dane 3 (heronsey .
Ted Pane ¥ Jersey
Red Erpae % olslein... ..
Hotstein X, {ied Dane._.
Jersey ¥ 1ted Dane

Total. ... ...

[ RN T R -
-
LR O RPN s |

i
-
[

(=}

=

1 Includes T Lwln,
1Includes 2 Lwins.

Of the 69 living female calves, 3 died, 1 was condemned for TB,
3 were disposed of after aborling or ealving or because of disease,
and 3 others were loaned (o cooperators in ovder to make a complete
generation analysis at this time.  Oune of the remaining 59 is now on
test but all the others have completed production records.

An additional 21 pregnaneies were lerminated by these 54 females
when they were mated irregularky. These resulted in 11 male ealves
and 11 female calves (including a pair of mixed (wins) and 1 i1 each
group was born dead. The 10 living female calves included 1 free-
martin, 2 by unknown sives, and 1 nonhbreeder-—all of which were
disposed of—and 6 others that have completed production records,
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ProcENY oF T Jemrsey X Honsteix CrossBRED FEMALES

Only 4 of this group of 9 females contributed female offspring sived
by Red Dane bulls. A total of 19 pregnancies to such bulls were
completed by the group and they vesulted in 1 abortion, 10 male
calves, and 8 female calves. Oune of the females was dead at birth.
Six of the others have completed production records, and the last one
was loaned.

The production records of the daughters are shown opposite those
of their dams, and & maturc-equivalent value is given for each group,
as folows:

. !
U Tiaughters (MBI HY! - 1 Lams (Jersey ¥ Helsteln}

Herd No.

Mitk Test  Fat  Ap Milk Test ! Fat |

.y
e

© Lbs, ‘e 3 \ L.
P 1) L &9 11 . P N ]
- ML 00 ;14,837
12,522
. Bowy
B i AU Ny,
P 1 4] N
Average of 6o : Averaee of B :
Adetnd 0 L 13 RYCITE) MU - 11X
Afature-ooiEive Mattire-ruiv-
shenmd L 15885 v S alent . LT, Y
. b : .

135 =

=5k

Pt
=

AR g
Tkl G
e b B A e

K

)3 N3, N5, X-6Y, and =70 wore sired Dy 13-5010 X-235 was sired by D-507; and X-27 wus Sired by

Proceny oF tue MHoustelx » Jewsey CrossBrRED FEMALES

Six of the 9 females in this group produced lcifer calves sired by
Red Dane bulls, and the group as a whole terminated 34 pregnancies
to Red Dane bulls. These vesulted in 2 abortions, 18 male calves,
and 15 female ealves, including n pair of female twins of which 1
member was born dead.  Oune of the 14 living fomale ealves died, and
the other 13 have completed production records. There is evidence
of differing sive effects in some of the Red Dane progeny groups; there-
fore the daughters of this group are shown in 2 subgroups, cach sired
by 2 different bulls. The production records of the group sired by
D-501 and D -540 are as follows:

Braughters (RT3 B X F)1 Deing {olsiein * Jersey)
Herd Mo. i - Ferd Na., —_—
DMUK et

l Lhs, I A : L Afp)” L,
ooliEaen 4% W) B Y

SIS S g HI - [ &5 13,039
Y LT 5.3 33 - B ALkt
16,775 . a7 Lo HE RN

83 8 i 3 . HP, UN3
B [FR -] 4.2 il i 11,920

36, $14 E 3 ¥ X A L

. I Avenype of 7:

L3807 44t ki Arvtnal | B AL
- . . . Madnre- . .
I!i), ':'mi L ' eqnivnlcm..llh e .

o2
-
"
Sa

[T TRy
—
g e e

A b
o ogrbmbtane
BERILDER

k-3
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The production records of the group sired by D-507 and D-508 are
ag-follows:
Daughters (R 3¢ 1 W 13! E Douny (Llolsteln X Jersey)

e No.

5

B B3R RO D Y
—_

Lbe. .
12, 887
SN, 236G
SjlLGat ¢

-
—-

e RO N 2 T

4.

Milk  Tesl ' Fat © Ape i Milk - Test  Fat | Age
. . Mo, Lhs, . % fby
- : | rocy]
k g G
| fil3 '
02 5. 1 636 |
E 4 G40
. 1 a13
Actunl. ... ..... o .13,095' 4831 30
Mature-equiva- | ! B L Mature I !
lemt ... .. . .gEd2. . ! R equivalent. . 17, 42 } . 804 ...
1 . 1 H

1

1
1

»J-.JJ«EI

5

[ERE-TE-N -] g -

Mo =)

X-257,
Avernge of i;

[T T N

(5]

1 X340 was gired by T0=507 wmd the other & by 1-508,

This group of 0 sired by D-507 and D-508 furnish a contrast to the
previous group of 7 sired by D-501 and D-540. No reasonable ex-
planation can be offered cxeopl that there is undoubtedly a wide
difference in the genetic ability of these two pairs of sires. The
average production of the 13 crossbred duughters by the 4 Red Dane
gires was #s lollows:

o AR dagiters CTEDY 3T ¥ 0 by o l Davns (ifolstein W Jprsey)
. Red Dane sires !
Afilic ‘ Test | Fat Ago Milk Test j Ful E
Average of 13: o Lbs, I Lbs. | ¥r. Mo.‘ Lbs. ! o Lbs. [
Actuwal____ ... ... 13 360 4, 476t 2 2 |12, T66; 4. 8% 622
Mature-equivalent.. 18, w?f 784l 107, 2490 .
. : : |

L

Ape

Procexy or e Howraiy ¥ Gouenssey CrosssBrep Fusaves

Seven of the 9 Holstein X Guernsey females had project females
sived by Red Dane bulls which completed production records. The
group termingted 27 pregnancies (o Red Dane sivos and these resulted
1 2 abortious, !0 male calves, and 16 female calves, ineluding 1 pair
of female twing nnd 3 doad female ealves.  Ten of the 13 living females
have completed production records, | died as o eall, 1 was dispased of
heeause of severe mastitis, and (hie other has been loaned to a co-
opergtor.  The same 4 Red Dane bulls were used o produce this
group of daughters of the Helstein 3 Guernsey lemales, and they are
ghown in 2 subgroups as were (he daughfers of the Holstein X Jersey
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females. The production records of the group sired by D-501 and
D-540 are as follows:

Dunghters (RD 3 I W G ¢ ' Dams {Tieistedi: X Guerbsey)

B i 1 . . :
Nk - Pest  Fat + Ape ! Milk © Test  Fal [ Age

v
oy

) DN

Lhs. - Y7o Mel .
[T T 83
0¥
Gal
- N afl -
NS N ! ¥ IR, 5,28 . 527
Averape of 5 ' ¢« Averageof§ -
Actund ... L |15, 4 Aetnal L3339
Matare -equiv- § Mutnr_e-em:iv-]
Jeni T, 42 18,003 . ...

(-1 -0t
-

]
1 NIt RI D

L 424 L. PO alent. . . 4

1 X535, 208, andd X-66 were sired by D-501; and X-01 and X=201 were sired by D54,

The other 5 tested daughters of the Holstein X Guernsey females
were sived by 1-507 and D-508, and their production records are as
follows:

Dagghters {HD 21 X Ot Dz THalsieln X Guernsey}
#lerd Ne. Lierd No. e —
Mk ' Test j Fut ) CAME Pest T o Age

L, L] Kb, - Ma.
7T 48 685 1
-5 i il
cemmmmmem = P LE LB . 629
4,577 A | 833
;

R L 111 464
Averape of b2 1
Actoal .. ! Actal L 12,770 . 801
Mutarre - oepiziv- : ! Alatizre-ceingv- H | |
nleat B | nient 16, 702 PR - | - 2 S
. 13

-

[EIEREE L e

N-283 . .
Averee of 5

L R

=]

L X213, X220, annd X223 wore slrord) by D-5087 okl X=215 i X853 ware: §lred by 12-507.

The 2 davghters of D-507 averaged better than their dams, but the
group of 5 is definitely different than the group of daughters sired by
D--501 and D-540.

When the 2 groups nre combined, the nverage produetion of the 10
Red Dane X Holstein X CGuernsey erosses and that of their dams is as
follows:

Danghters (1D X H 3 0 by

4 fiet! Bae hulls Doty (Holslein X Guernsey)

DOMHK  Test | Bal | Ame  Mik ¢ fTest | Fa

Averape of 10:

iy, % Ls, | £by, % .
Actnal 13, 686G, 4. 43 567 2 3 13,082 G14
Mature-e¢uiv- : :

| ¥r. Afo. ! it
aleat .18, 346 27, 387=
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ProcENY OF THE JERSEY X RED Dane CrossBren IMemMALES

The 2 Jersey X Bed Dane females were mated 5 times to Holstein
bulls and the 5 pregnancies resulted in 1 abortion, 2 male calves, and
2 female calves. Both of the [emales were daughters of the same cow.
Thelr productmn po: f(u nianee smd thnt 01' thon (lam wAs us {ollow

i Deughters (H x I Rl)) [ b Dam {Jersey ™ Hod Tlang)
Herd No.* ! [ “ 1 Nerd Nn. .- oo
SIS ! Tesi ; Fal ! Ape < Milk 1 st | Fai I R

D 4 AP N 1 e bl ki, : V7oA,
D L 1| B B S R I I | Fi 1 A R U
AN 402 BT 4. XN AL KL, s, 1 U
. . POAY PTORE af 2: - :
. 13,9000 4,12 AR 2 2 Actunl 1[.'21:;‘. LEL M8 L
* Mulire-equiva- : ! Mnfirg-acpuiv : ; ;
lent.... ... j!H.T‘.!T L T . 1 ul(-nt--......]l.’i,m ) P

1 )L_.Qn nnd \'-'l‘i.l WITD -slrt'd by e ||nlbfr'lll tnrll E:m(lmor

ProcExy oF THE Ren Dane ¥ GuerxseEy (rosssien Femanes

8ix of the 7 Red Dane X Guernsey females had 7 heifer ca'ves
gsired by 3 Holstein sires. The group of 7 completed & total of 17
pregnancies to Holstein bulls vesulting in 10 male calves and 7 female
calves. One of the latter was lounod to o cooperator. The produc-
tion performance of the remaining 6 daughters and their dams was
as follows:

} Trughlors (T X B X 01 } 1xuns (I{vd [ane ¥ (Qoernsey)
b - - - - 1
|

Hoerd N, [
Milk Test Fat Age Milk - ‘I‘a-st; BFut Age

I .
. Flm ; Lhx, ¥ Ma, i L, vt Fhs Yo M,
ol AR [T CRR 1) 2 X . S Gl 4.1 [ 12
12,5 AL fifidt N5 I4. Ula : Ty
BT T I T I X-T . 1.35 |
! ) 3 1
1. 59

om. . 1 : LN
\vl‘rui,n" of G : ; \\mu!t‘ offi; b
Aptual ... AT AN S6D Aol 7 A0
Matureeqniva- - : . .-\In]lurfmunw : I
alent .

i1
i}
o

—_— s S =D

(=]

1 X-78, X-216, el X-21% woere sievd by No, Dy X-220 and X873 were sired by Governor; amd X0l
was sirol by Noo 1703,
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Proceny oF THE Rep Dane X Jersey CROSSBRED IP'EMALES

Eacli 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 fomale calves, 1 of which was bora dead. Of the 11 live females,
1 died, 9 have completed production records, and the last one (X—421)
is now on test. Production records of the 9 daughiers and their dams
are ns follows:

i Thanginess (1 » R x 730 ] Daans (Red Dane X Jorsey)
Tierd No. f - . Herd Xo. ’ - e
C Mk 'l‘esaé Fut | Age ; Milk | Pest Fat
" Lbs, -"Yr. .\.'o.! [
. “. * Can

g
:ﬂunla?:gdra-!-l

LD e

XN==i% .., L. L
Avoernge of O;
Avlbpd. B ¥ X
Muturm-eguiva-
lent .. 19, 507

B e I .
Lkl - T BB K AP
k3 e e 3 ——d

P
Averpge of 9:
Actnal, 18,
Mature-cquiv-

-

A
[
12

! AR 9 daughlers wore sired by Dolstein bull No, 956,
* 57 hind 2 short-the sbortions hefore cakving noratly.

ProcENY oF 7uE RED Dave ¥ HowustEmy C 05sBRED FEMALES

The 7 Red Dane X Holstein females eack had i daughter sired by 2
Jersey bull. They completed 14 pregnancies when bred to Jorsey
sives, which resulted in 7 male calves and 7 female calves. One of
these feinales died of ketosis altor calving. The other 6 have com-
pleted production records. as follows:

Daughters {0 X RD X it - Lams (Hed Dane X Holstein)
Hend No,

Herd No. : - I
"MHR S Tost 1 Fut | Ape

' .\mk{ Test | Fat f Age

n

e al
SRIESES

< L, o
LB 1.
L, 6356 EN
i
i

ot

B D DD

Lix,
fH3
554
bati
4lid
B35
-Hi

-

LIRS E
e
o

hr—ch O e

" Lo,
aa 551 .
o 02

; L,
L2 G0N

CCihga 3

. iy
S

L}
1
LTI 1]
P S L A3 1 i
2. . XNy .. B i 1 e | 55
Averape of G ’ Averape of 4 . .
Actunl, L7 572 . 552 Avhmd _ W B3 5.03 571
Maturowuivea- : . Muture-pigiv-
et 6 08T S alent Lo 19,826 .. 778
. ¢ :

T X8, N-R1, 30-84, and X-265 werp sired by Jersey bult Nao 0BG and N8 pnd X <252 wors sired by

Jersey bull N, 1,

e R L th
—

e

- 73
W hhmmoEs

LE=

Because X252 was Lroubled during her frsi-lactation period by an
abscessed Teg, sore fect, and gencrally poor Liealth, she was started on
Lest after calving a second time. Fler production during the firsi
4 months was sbout 50 pereent higher than during the same period of
the first laclalion, but she then contracied & severe case of masiitis
and was sold for beefl becnuse of the damage to her udder.
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Proceny oF THE HousTEIN X REp DAnNE CirosserED FEMALES

Five of the 6 Holstéin X Red Dane females had heifer calves sived
by Jersey bulls. The 6 completed 15 pregnancies to Jersey sires and
these resulted in 8 male calves, including & pair of dead twins, and 8
female calves. Six of the 8 have completed production records, 1 was
slaughtered as a TB renctor, and the other was disposed of after an
early abortion. The 6 daughters and their dams produced as [ollows:

Danphters (T3 H % RD) l i Trams {Halsteln X Roed Dune)
: Henl Wo. .
Milk | test . ¥t | Age 1 CMkC Test D Fat o Age

Herd No.

L L, - PR Y
oo IR, 128 . 1
P T . 1 . R ]
N L 1 78
ST AR 4 M2
2 O TN T ) 55
N-—H06..... . 11,688 4.x 62 S
Avernge of [; : ; : Averupe of G
Actnplo oL G 433 8T Actunl
Malare-ennive- : : Alnture-gnuiv- :
lenl . R -7 T R . | alent. EIB,HI e - T

&
&

Thm——

c Lbe -,

514

a9

(1}

KK

. S 3. -
X-us Y E 4,2 Ml

S s M RS

'3 LS =D = b5
- =
= calhoowg

L]
=1

T X-77 was siretd by Jersey No. 1114; X222, X250, 32207, winl X201 were sirad by Jerses No. 1186, and
N -406 was siredd by Jorsey No. 1587

Protrogrars ofF THE Turie-Breen CroSsES

In the following pages are pictures of the three-breed crosses,
grouped according to the Dbreed combinations, Ifach picture is
marked with the cow’s Herd No., so that reference may be made lo
her production record as given in the text. (See figs, 12 to 19,
inclusive.)
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3-BREED CROSSES (RED DANE X JERSEY X HOQLSTEIN)

g‘ ! - -.' . .1..;'3«“ ‘a‘;"

X~39. 3 YEARS, 4 MONTHS

X-235. 2 YEARS, 0 MONTH. X-274, 2 YEARS, 1 MONTH,
Frev: 12 Three-broed vrosses (led Dane - Jersey 0 Halstein,

SETUNLT i e
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3.BREED CROSSES (RED DANE X HOLSTEIN X JERSEY)

X-9295, 2 YEARS, 3 MONTHS.

X—Q!? 3 YEARS (<] MONTHS X-246. 2 YEARS, 6 MONTHS

Fiorre 13.—Throe-brectd eroso-  Hid Dane [Tod-teits dorsesr,
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3-BREED CROSSES (RED DANE X HOLSTEIN X JERSEY)

" e gl

X-965. 2 YEARS, ONTHS9M

X-298. 2 YEARS,

i Ayer

ARG, 5§ MONTHS.

Figvng 4. —Three-breod crosses (Red Dane % Holstein % Jorseyy and three-
brecd cotsaes iHobstein 4 Jersey £ Hoed Daoe),

. BT ’E}J g Suraawd B . . e Hy
X~-231, 2 YEARS, 0 MONTH. X-281. 2 YE
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3-BREED CROSSES (RED DANE X HOLSTEIN X GUERNSEY}

X-55 2 YEARS 2 MONTHS.

X-93. ¢ YEARS 6 MONTHS

X201, 2 YEARS 1 MONTH .X—211. 2 YEARS, 9 MONTHS,

x—221 3 YEARS, 9 MORNTHS. X-223, 2 YEARS & MONTHS

-w-AJ‘.

" “ﬁg"’.&n{’f" Rt -7.?‘ o 4 “'Sﬁ‘ g

) : " e i
X-$45, 2 YEARS 4 MONTHS X-253, 2 YEARS 3 MONTHS,
Tigere 16— Theee-breed trosses {Red Dune X Molsiein X Guernsey).
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3-BREED CROSSES (HOLSTEIN X RED DANE X GUERNSEY)

ar 3 - 4 .
X-216. 2 YEARS, 1 MONTH.

xX-2i8. 2 YEARS 1 MONTH

“X-275. 9 YEARS, 1 MONTH, " X-401. 9 YEARS, 3 MONIHS.

Iisvrn [, ~Three breed erosses (Hlolstein ¥ ted Dane X Guernsey).
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3-BREED CROSSES (HOLSTE!N X RED DANE X JERSEY)

X-57. 3 YEARS 9 MONTHS

X-82. 2 YEARS, 8 MONTHS

X-203. 2 YEARS, 2 MONTHS

*-212. 2 YEARS, 1 MONTH,
Frecme 17.—Three-breed crosses (Lolstein X Red Dane X Jerscy).
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3-BREED CROSSES (JERSEY X RED DANE X HOLSTERN)

X-83. 2 YEARS, 1

X-252. 2 YEARS, 6
Fieuns 18.—Three-breed erosses (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.

. bl L

X-259. 2 YEARS, 1 MONTH.

Ll "“"s.. f

X-291. 2 YEARS, 1 MONTH.

Fooorwe 19— Thees -brem? eromes Lleraor 7 Blalatemy L e e
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AveEraceE ProvueTioN oF THE THrReE-BReen Groups anp THEIR
Two-Breep Dams )

The 58 three-breed daughters by project sires and out of two-breed
damns 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,
base?lon actual first records of both the daughters and the dams, was
as follows:

Puirs Two-breed dums

‘ Threc-breed daughters
I[ by project sires

Breed crmbi-
natic

Fat | Age Milk ' Test

Breed combi-
natiom

r B fi
] - r
PNt Mk Test }

Lis. 9 s, | Yo Afs. Lis.

13, 190 ER I a2 1 12, 604
13,360 434 12, 766
13, 686] 443 13,082
13, 704 4.12 .| 1,213
12,842 4,40 o 13,376
14,303 440 Jf 12,605
11,573  4.7§, 14, 613
13,236) 433 13, 924

=

= -

coxHEmg-
f
;
e
=L =R~k ==Kz

X XX
EER XX XX

sz
e
o= mexx
A
-2 X
e DR =RT0GH
BB b BRI LY RO T

RN Y b ;11 444 § 2 ceoe| 13,104

Alnture- Afuture-

ROV ertivo-

lent. .. . |3.24u]....,,. sl .o lent.. ... 18,000 ...
]

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 pruject, their production performance is
made part of the record, as follows:
1aughters by nonproject sires ! Two-breed dans
Herd No. N - ; Herd No.
Nk Test | Fal | Age

Lbe, © Uy Lbs )

14,082 468 it

15,484 4. 15, 642
4.
4.
1.
1.

Mllk1 Test | Fat ! Ago

.
=

(R ]

E Lbs. 1
600,

X-1{H

N=30(H )
11,770 a5
12,479 624,
11,05 7
11, 27H 7R

12,775 4.05

XN-I5{11 X R},
Avernge of G
Actual

R R RE BRI R

H Alature-pouive . .
fenL... . Lo IREE C e e alepl .. _ 17,288 . L.

L x40 o N-92 wern sired by
antl X241, X~242, anl X-20 we

xot2d, n Red Dang ¥ [olstein bl X-270 was sired by Jeesey No. 1186
ra gired by X-101, u Red Done X Halstein X Guernsey bull.




74 TECHNICAL BULLETIN 1674, U. S. DEPT. OF AGRICULTURE

: Adding the 6 daughters of the nonproject sires to the 58 daughters
- of the project sires malkes 2 total of 64 daughters {rom the two-breed
dahms. Their average production, and that of their dams, was as
follows: '

Al doughters of btwo-breed dnms I Two-hreed dams

ik | Test | Fot  Age | Mk | Test I Fat

' : i
Average of 64: Lbs. Lbs, ¥ Mo Lbs. !
: 13, 308, 4. 588 2 2 i13. 061 4. 690

18, 145 ) 1 17, 930‘

Lbs.
596; 2

The differences are not signifieant, but it should be stated that due
to difficulties with supervisory help there was some decline in the
guality of management during the period when many of the three-
breed records were made,

ProvoucrioNn PerrorMANCE OF Trntei-Brecp Cnrosses. GROUPED
Accorpine 10 Tarir Sires

Production performance of the three-breed dnughters of two-breed
dams has been shown in groupings according to the breed makeup of
the dams. Additional information on the results of crosshreeding is
revealed when these three-breed crosses are assembled in get-of-sire
groups. The figures shown are the average production tesults by
groups according lo breed combmntion and then an average for all
davghters of each of the bulls used,
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The average production of the davghters of 4 Red Dane sires, and
that of their two-breed dams, was as follows:

Daughiers of Red Dane sire
D-5i1
Braed combinatien

Number of deugh-
ters

Milk Test' Fal | Age

Ihs. & Lhs. . Mo,

[ ORI | = ¥ . T - hig 2
3 12 404 . 9 [iaks] ]
---}18, 450 . 63 i|E

Average of 10: i erage of 10:
Actusl 13, 644 625 | ! Actia} .
Mature-equiv- B Mmuquuiv—
g,e46| .. .1 82 t

Datplilers el Bane gre
D

P ) & 7 V1 | a7 . oo 12,188
4-- BIER:Li . i 3 .12, 510
[ | 14,340 A 576 4 Lo 13,313
;'Lversge of Tt \verago ol 7:
Agtoal. _ oL 1510 . 616 LAstund. ., L {12, 6H
Mature-g'guiv- in ture-equiv
alent 20,473 . sa0 |. lent 17, 481

Taughlers of Red Dane siee
13=307

12,317 T 35 it

_| &, 18 363 ITxdJ

R EFIST- 0 I 616 IXa . -

Average of 4: Average of 4
Actoal .. __|12, 279 . 58 Actanl
Matore-a g lv- Mature-caulv-

16, 525 e P afest, 17, 517

Dangh

-7 | |- .. 3 i 2 i

1, 163 540 LEX .

Averago of 8: . Avernge ! 8:
Actunt. ... 12,30 57 Actun) .. ...
Metureequlve Wlntarg-crjuiv-

Y PTET SO %5« 713 .. : flent.

|
Dauehters of 4 Red Dnne sires! FREYIH

Milk i Test | Far | axe | ik | Test | Fat

Averapge of 28; Lis. % Lbs. | Y. Mo Lis,
Actinl) | . 1 i8.487 4. 43 538 2 2 12,84}
Mature-cqulvaient . weess ). . itz P, 17,400

} 15 af the 20 dnoghters pratuced mers ntiik en thelr respeclive dums, 13 produced more fat, and & had
higher Lesi.
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The average production of the daughters of 3 Holstein sires, and

that of their two-breed dams, was as follows:

Traughters of Holstein sire ¥,
1)

Number of daugh-
tars

Milk | Test l Fat Age

Breed combination

Dams

T
}viilk[ ‘I‘asf.i Fat ! Age

Lhe,
5Th
iz
i1}

R0

Lie.
|12. 544
14,363
13, 831

16, 08

T, RO xJ, . .
Average of 12: Averape of 12;
A Aetonl .

ctilal . ... ..
Mature - equiv-
lent.

Dughters o Helstein
Qdavernay

13, 74
12,808

17, 258
18, 328

4.12
4.13

4.13

586 .
h20 KN X a .
Averige af 4:

Actunl.

2
Aversga of 4:
Aetual .
Mnture - erjliiv-
alent oo .

T

T alent..___.

Dmughter of Holstein slre
Wo. 1763

.-113, 805 a5

-eqitiv-
18,714

427 2 2IRDXO

Mature
alen Ul

BRnxa.. ... .

Matureenniv-
flont. aaeae

2oAXERND L

Blutire-erniv-
--|16.027 |.

Mnturé—éri Wfv-
i

Lh, |
15,808
12 587
12,073

18,0000 .. ..

Lbs.
600
Gifi

%
4340
4,55

P ¥r, Mo.
2 [}

a i

2 |

473 614

851

b 213
13, 184

12, 180

Daughters of 3 Holsteln sfres !

Pums

Ape '!

Milk ! Fat

Test

Milk

Ceut Fut | Ape

i ¥r. Mo..
2

Average of 17:
Actunl . .. ...
Wature-equivalen

Lis.
£ilM)
87

Ly,
12, 7l
Iy, 720 il

Yr. Mo,
2 ]

l
i
|

o

9 Lbs,

BT

1 11 of the 17 dnughters produced mare milk than thelr respective dams;
hod & higher tist. T tlam

4 pruduced more butterfat, mngl 1
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The average production of the daughters of 3 Jersey sives, and that
of their two-breed dams, was as follows: :

Dsughters of the Jorsey sire Dams
N 1l

Ne.und
N“mm{e‘;; daugh- Breed combinstisn

Mk Test : Fat  Age Mk I Test | Fat
. . H

Lbs. . ¢ . Lbs, ¥r. Mo, Lba. - . Lba
11, 35 g 32 1 14, 883 %, M1
_lia, s . 57 HX RD L2 TR 4 a4
Avemge ol 5
11,414 L85 553 Aetoal. .. L 13.812 3 535
Mature-cquiv-
15,845 1. . 768 aiont.. wog] ... .1 737

Daughters af Jersey sire Na. 1186]
\

12245 ) 433, 53| 2 Z:ROXH. .. .
[P | I - 2 1 . % 3. lEXHD .
Average ol O: Avempe of &2
Actupl . .___.__|13, 757 - 5851 ¢ 0 2! Achual.
Mature-eqriive- Matureegtiv-
k 18,771 ).

4

Dauphter of Jorsey sire No. 1563

i el 488 I N EXRD. . ..@3a8
N Magnre-cnuiv-,
G, 584 f. ..o wE. 0 alent 15,893 ). ...

Travpiifors of 3 Jersey sires | Dams

Milk . Test  Fat  Age | Milk ' Test = Fat | Age

Avernge of 12 J AT ; . Y. Ao Ebs. 0 % . Lie ! Yr. Mo.
£ ]

Actaal 12,603 , 4. : - O E L HEbo2
Mammre-enubvalent.. .1 17,25 5 e PR T |+ - 1 S T

13 0f the 12 davgiiers prodghced more ro bk tion thelr respective dams, 8 daughters protiveed more butter-
ik, wnd 12 dorphters tested higher.

Some discussion of the resulls with these individusl sires is called
for, as the resulis ave somewhat warped in a few cases. The perform-
ance of the 3 Holstein sives is fairly consistent in that sll daughter
groups averaged higher than thewr dams i milk, and on the basis of
rctual records the 17 daughters produced about 1,000 pounds more
milk than their dams and held sbout even on butlerfat production,
The mature-equivalent fgures show about 1,100 pounds more milk
for the daughters and 13 pounds less fat on the avernge. The dams
to which e Holstein sives were maled praduced less milk and 11
pounds more fat than the average of the entire two-breed group,

The 3 Jersey sires, s expecled, sived deughters which produced
less milk and somewhat more bubierfat than their dams. On ap
actual basis the daughters avernged about 1,600 pounds less milk,
maised the fat pereenbage about 0.6 percenl, and aversged 10 pounds
more butterfat than their two-breed dams.  The same picture holds
when studied on & mature-equivalent basis. The two-breed dams
from which these daughters eame averaged higher in milk and lower.
in butterfat than the entire two-brecd group.
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Two of the four Red Dane bulls made o very good showing when
. mated to two-breed females of different combinations. D-501 raised
. the milk and butterfat materially, both on an actusl and on o mature-
equivalent basis, and the butteriat test remained the same. D-540
{an inbred son of D-501) had daughters which showed an increase of
-almost 2,500 pounds in milk and a sliehi increase in butterfat on an
actual-record basis, and a 3,000-pound increase in milk but a slight
decline in fat production on a mature-equivalent basis. There was a
marked drop in bustterfat test by his daughters.

DD-507 had only 4 daughters, and 1 of tliese made the lowest record
of any crossbred in either generation. This daughiter (X-246) was
out of & high-producing dam. In this small group this 1 low reeord
has an undue effect on the average; the other 3 daughters show an
average inerease of more than 600 pounds of milk and 1 pound of
butterfat over their dams.

D-508 was delinitely a poor transmitter. While 4 of his § daugh-
ters produced more milk than their dams, only | of the § produced
more butterfat. His daughters averaged almost 90 pounds less butter-
fat then their dams on an actual basis, and 124 pounds less on o
mature-equivalent basis.  The effect of this bull’s daughters on the
entire three-breed group”of crossbrueds is best shown by comparing
the average production of all 58 animels in the group with the aver
age of the 50 that remain when the daughters of D-508 ave omitted,
The average production of the 58 three-breed daughters, and that of
their two-breed dams, was as [ollows:

558 three-breed doughters 5K two-breed dums

1 : . .
MUk . Test Far - Ape . Milk Test | Fab . Age

Do Lbe YT M.
4587 500 2
i

i |
105 ... amj.. 18,0000 .. __ 813}-._

Average of 58: Lhe, 1o 0 ibe Vi Mo, b
Actual _____ . .013,380 4.44f 588 2 2 13, 114
Mature-equiva- :

The average production of 50 three-breed daughters (omitting the
8 sired by D-508), and that of thejr two-breed dams, was as follows:

. i ;
l &0 three-breed daughters i 50 two-breed rlyma

[ Milk ; fTest  Fat  Ape | Milk : Test  Fu

Average of 50: DoLbe % i Lbe  YroMo' Lbe | % ¢ b | Vr Ma
Actuslo__._..._ 13, 5407 444, 5981 2 2 13, 168 4. 52 592 9
Mature-cquivalent._ 18, 556[-, . [ 816], - .-I 1§, 153

. Without the deuaghters of D-508, the three-breed group shows
increases in both milk and bulterfat over their dams, on both the
sctual and mature-cquivalent bases,
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REPRODUCTIVE PERFORMANCE OF THE THREE-BREED CROSSES

Although all cows in this group have not vet moved into herds of
cooperators, the veproductive story on this phase of the project is
almost complete, and is summarized below in (abulnr form. The
pregnancies listed in the table are those whick resulted when the cows
were mated aceording to the project plan.  This plan called lor mating
the three-hreed lemales to proved sives to start a second round of three
breeds. However, in the case of those animals cdescended from
[oundation cows of the Guernsey hreed. this particular mating was
to a proved Jersey bull, and the resull can be classed as o four-breed.
Others would be designated as in the second cyele, fivst breed.

pimtion | Pregam- | Aale culves - Featnle cnilves
Lreed combinntion : =g i -
of fernle Bireod of slre itsed cdes tee- A lrtions.

Cawrhiited

Lendl Ldve Danel

[ R B Tl R Sy e

" [lolstein_.. .
-." Red Dane_ _

U Includes 1 Lwhn,
? Incluiles 2 twins.
1 Inelurles 4 twins,

Of the 57 live heiler ealves, 2 were frecmarting, 2 were loaned be-
cause their dam died before completing a production record, 4 died
a8 calves, and 7 others weve lost belore completing & procuction
record.  Twenty-three of the 42 remaining have completed production
records, the others being on test or under ealving age.

In addition {o the above, this group terminnled 18 pregnancies
when bred to nonprojeet sires. These resulled in 5 male calves and
13 female calves, 1 of which was born dead. Four died as enlves,
I was disearded beeanse of a damaged udder, and 6 of the others
have completed production records.
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PROGENY OF THE THREE-BREED CROSSES
ProGeNY oF REp Dane X Jersey X Houstemy FEMALES

Six RD X J X H females completed 16 pregnancies when bred {o
Holstein sires, resulting in 6 male calves and 8 female calves, including
1 pair of mixed twins. OI the 8 females, 1 was & freemartin, 5 have
completed production records, and the other 2 are now on test,
Matings to nonproject bulls produced 3 females, i of which 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:

Daughters (7T X K> X I X i) % Damns (R 5T X £
: I ; [Terd No. —_— : e
[ MIk, Test © Fat © Ape Mk Test | Fm ioApe

Lha, 0 57 Lba, O Yr. Adn,
[T R AT G il
LTI il It
16 50 | 63l I
P 3 . ! ;: X .. 12, 522 : B34 4

. T 47 F ; [ ) . LE. %t l G5t 11
Avernge nf 5 ! : ; i Avemgeof s ) :
Actunl. . 13. Lt ' Actupl . 700 5 .4 ] 1
Mature-ctjuiva- ‘ t H : ! Matirevyniv- |
Lo | OS] 52 < N - sdenl L [20. 700 ; 07

1 X-60 and X were by Holsieln sire No, 866; 3 -262 ond X-272 werp by Folstely slre Quvernor; and
-2 was by [lolstein sfre Xo. 1767,

Three daughters produced more milk than their respective dams,
2 produced more butterfal, and 2 had a higher hutterfat test.
It should be noted that the average production of this group of
- three-breed dams is considerably higher than that of the three-brecd
. group as a whole.

Procexy oF Rep DaNe X Housrein X Jersey FEMALES

Thirteen females in this group have terminated 31 pregnancies from
matings to Jersey sires. These resulted in 16 male calves and 16
female ealves. Once male call was born dead, snd there was | pair of
mixed twins, The 16 female calves included 1 freemarting 2 died as
calves, 2 were disposed of because of mastitis and calving difficulties,
2 are now on test, 3 are under calving age, and 6 have completed
,pr(l)lduction records. No females resulied from matings to nouprojeet
bulls.
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The production performance of the daughters of RD X H X J
females and their dams was as follows:

 Daughters t} X RD X H X D1 Dams (RD X B X 1)
Herd No. o —~ ==« cmciosimee figd No, e m e
ko Test - Pat Mk Fest © Fat |

Lhy,

Lbs,
602
627
Git
fls
]
035

415 -

=E3REE
Lmeetism S

[EI R T Y

=y .
Average of 6: Avenipe of B
Actunl S Agtual
Matnre-cpiva- - Mature-eqpiziv-
ot LA, . . atenc

T T
et dedegin
3
o
2 EQEIHCR

-2
-l
L

! X407 was by Jersey sire No. 1593 nll others were by Jersey size No. 1155,

Two daughters produced more milk than their respeetive dams, 3
produced more butterfal, and 3 tested higher,

Proceny oF Rep Daxe X Howsteln ¥ Guervsey FEMALES

Eleven females in this group were bred to Jersey sires and terminated
23 pregaancies, which resulted in 1 abortion. (4 male calves, and 9
female ealves, including a pairof twins. The dam of the twins was lost
due to mastitis, and they were placed on losn. Two of the remaining
7 have eompleted production records, 3 are on test, and 2 are under
calving age. Four pregnancies to nonproject bulls resulted in 3
female calves, 2 of which have completed production records.

The production performance of the daughters of the RD X H X G
females and their dams was as follows:

Dams {iiD X T ¥ 0

Lipupghters 17 % R B » (1)
Herd No. e R Hert Na. e
Mk Test P Age Milk  Tesr Fm Ape

Lhs, T Ly, YTr. Mo, L, s Lhe,  ¥r. Ao,
Py | S 15, 408 4k A o 4 X686 L Wit 4,45 g2
X-9% . R RLCURE P P A 2 1 X-03 i3, 2s2 4.70 R 11) 2
Average of 2; : H Avoerapge of 2 :
Actund. W 4,47 ¥ 2 3. Aetonl 13, 50 - 4,82 M2
Aalure-cqniva- : . Alntiro-gipuaiv- - !
font . . iV, 75 . T . adent . 17,820 .. ... IH .’ T
. . |

! Both daaghters were by the Jorsoy izl No. 1180,
Progexy oF HoLstain X Sersey X Rev Dave Feaaves

The 2 females in this group terminated 4 pregnaneies when bred
to Red Dane bulls, They produced 3 male calves and | female
calf. One of the males was dead af birth, and the female ealf is undor
breeding age,

23705347 54 -
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Proceny oF HorsreiN X Reo Dane X Guesnsey FEmsizs

Fhis group of 6 females completed 12 pregnancies resulting from
mabings to Jersey sires. There was 1 abortion, 5 male calves, and 6
femsle calves, One female died ss o calf, 2 were disearded because
of Tump jaw and masiitis, 2 have compleled produciion reeords, and
the obther is on test.  None were bred bo nouproject sires.

. The production performance of the daughiers of H X RD X G
femeles and their dams was as Tollows:

Dangiters {4 X H X B3 X Q) | Dums(BXRDXO)
Herd No, e e -_— flerd Mo, e e s
DMk Test ¥t o ] Mk Test  Fab -
it . 2 Lbs. ¥ . Lis, o L,
P, 10 < TP -1 LR M ot e P |1 R [ Leg . 40
G4 X280 4,5 342 A0
Average of 2; { _ . Arveeage of 2: :
Actunl . s, [ - T ) 1O
Matiure-cipiva- H
lent. .. ..o, )0 GEE L A

i !

# X237 wos by tho Jorsty sice Naoo D188, amd X4 wos by the Jersey sire No, 1593,

s . v
t Actial L. Jtmomec 405,
b Mawire-equiv- N
A alehd....... .iiﬁ.EIBfi '
4

Proceny or Housteiy ¥ Rep Dane X Jensey FeEMaLns

As a result of malings to Jersey sires, 10 females in Lhis group have
terminated 21 pregnancies with 4 abortions, 5 male calves, and 12
femeale calves. Three of the heilers were lost, 2 are on test, and the
other 7 have compleled produclion reeords. There is also 1 female
resulting from a mating to & nouproject bull which has compleicd a
producilon record.

The production performance of the daughters of the HXRDXJ
females and their dams was as follows:

| Dnughters (1 X L X RD X1 1 Tinms (5 X RD X )
Herd Ne. i e ) Herd No.
| Mitk Test Fab - Age Mk - Test T Val Age

3

magsEeg”

=n
=
(=]

Jhs,

»

¥r. Me,
LN -

1505 1303 b RS b

Sede e e T
[EY AR N Ll

Ave;'ij};'é-:’.if_
Actunl _ ...
Maturo-eouiva-

Matureenudv-
lent...... ...}

mlent. ... 19,770 I__.._,..

* AN dnughlers were by Ltho Jersey sire No. 1186,

Two daughters produced more millt than their respective dams, 8
produced more butter{al, and 5 tested higher. :

This group of dams avernged considernbly bigher than the three-
breed females as o whole. The {ailure of the 2 cTaughters of X-82 Lo
approach her record of 751 pounds of butterfai accounts for all of
the difference belween the denghter and damn groups,
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Proceny oF JErRsEY X BEp Dane X Hovsrein FEMALES

This group of 6 females terminated 8 pregnancies resulting from
matings to Holstein sires. They had 1 abortion, 5 male calves, and
2 female calves, 1 of which died young. They also conceived 4
times to nonproject bulls and had 2 male calves and 2 female calves.
One of the latter freshened with only 3 functional guarters.

The production performance of a daughter of 2 J X RD X H
female and her dam was as follows:

Duughter (L X J X RD X B | Dam (! X B X H)

i
1 .

Q. ]' - Elerd No. o T
DALl Test D Far o Age Mk Test | Fat Ape

. Lbis. e | Lbs,  ¥r. Mo © Lbg. ' G ¢ Lbw, 1 YT Mi
KeoBBamcvwooo. - . (13206 44T RO 2§ F-8. . . Mg pha a7 . Gl 2
Muture-equiva- | N i ALature-eqniv- | :
lert . ... [L7.548 706 ‘ s ulent RS

F H

Progexy of JErRseEY X MHowsteiv X REv Daxe FEMALES

The first. females in this group produced only male calves, and the
6 altogether terminaled 9 pregnancics to Red Dane sives -which .
resulted in 6 male calves and 3 female calves, all of which are under
calving age. There were also 3 pregnancies to nonproject bulls,
which resulted in 1 male calf and 2 female calves. One of the females
died and the other is under calving age.

AVERACE PRODUCTION OF THE PROGENY OF THE THREE-BREED FEMALES .

For convenience, Lthe progeny of the three-breed females are shown
below by groups according Lo their breed combination. The avernge
production of the various groups, and that of their three-breed dams,
was a5 follows:

Dnighters!? ‘Uhiree-tirecd doms
Breed eombination ] T A

: i
1 : : : : :
1\1;1;;1— ALl - Tew ol o Age Mik  Pest Fab - g

AT . Abe. Yr.Aoo: Lbs
1307 0 hEA: 0 6. 2 4D
[ I N T HEE R
PR ENT. FTTI FREENE
BT ATR G .
80 480
i i
Avernge of nll 23 .

Aclund .. .o b o oo 3E 08T s ] ;
Malure-enuivaiant. SRR L 800 L 130 R - ) SR

e
40

[EAESLYET AN

:

110 of Mo 23 dugehlers produecd more milk then their respeetive dums, 19 produeed more butterint,
andl 17 tested higher,

Two facts need to be considered in assessing the comparative
performance of the 23 daughters and dams in this group. All but 8
daughters are by Jersey sires, which may accounl in part for the
difference in mills production. Also, this group of 23 three-breec
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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 Ked Dane sives have completed records.
There is & high degree of uniformity in the average production of
the progeny of tho three-hreed groups regardless of the order of breed
‘rotetion.

Puorocraris or ProgeNy oF THrREE-BrEEp CrOsSSES

In the following pages are pictures of the progeny of the ¢hree-breed
crosses. Ioach picture is marked with the cow’s herd number, so that
reference may be made to her production vecords as given 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-293. 2 YEARS, 2 MONTHS.
0 Fraurs 20.—Vrogeny of three-breed ernsses (Flolstein X Red Dane X Jersey X
Holstein},
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PROGENY OF 3-BREED CROSSES (J X H X RD X J)

X243, 2 YEARS 5 MONTHS

X-294, 2 YEARS i MONTH

F1ours 21.—Propeuy of three-breed crosses (Jersey ¥ Holstein ¥ Red Dane X
Jerscy).
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PROGENY OF 3-BREED CROSSES () X RD X H X }

X 254, 2 \’EARS 2 MONTHS

X- 258 2 YEARS,

“ S
e e e T 1

7 ydeda

X-270. 2 YEARS, 1 MONTH. X-407, 2 YEARS, 5 MONTHS.

Fravie 22.—Progeny of three-hreed crosses (Jersey % Red Dane ¥ Holsiein X
Jersey).
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PROGENY OF 3.BREED CROSSES
(I XRD X HXG)

X-261. 2 YEARS, 5 MONTHS, X-263. 2 YEARS I MONTH,
(] X HXRD X G)

By o

 m
X-88. 2 YEARS, 4 MONTHS.
T st @3- Py of threv<breed crosaes Gler=ey - Bed Dane 7 Hualstein 2
Cioerie=ey o wal Lfersey Hlaldein - Ned Do - Gaaerisey; apd difol-tein -

dopsey o Hed D T Holsgedne,
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PROGENY OF THE THREE-BREED FEMALES AND NONPEKOJECT BYULLS

To complete the story of the production performance of the three-
breed groups and their progeny, the 6 daughters that were sired by 2
nonpreject bulls 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 nonprojeet bulls Dam’s Herd No. E Three-breed dams
Herd Mo, - ; urid freed corn- - 7
Milk | Test | Fat | Age ; Paten Milk F Tost | Tot | Age

H

o, U gbs. | ¥r. Mo, Lhs, | % ; Lbs,
853

Lty | %
12,085 ; 4.393 B4 ] 1 11 XﬁﬁS (RD X J x hz522 [ 521

12, 356 i & 05 H22 | 11 X;{!{(HD I X | 9657 5.4 514

Bzl 436 ] 5] 1 1| XG5 RD XTI 16,02 | 4.45] 7

16, 115 !. 410] 69| 0 xgﬂ'mn XTI X [15036 | 2.98: 508 !
i }

18,02 | 4.17] 581 | X x R X o | w02 s

|t 018 l 1601 560 X/ XRD X 25 | 492 | 68

Ao laow | s s05 Averee ol iz 4 598

Matura-equiv- Alature-enuiv-
822 lant. 17, 332 519

1 Bired by X-179, o Red Dane X Jersey % Holstein bull,

* Bired by X-191, 4 Red Daue X Huolslein X Guerngey hull. |

35 of the & daughters produced more milk than their respestive dams, 3 produced more butterfat, and 1
hod o bigher 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 &s summaorized to
date produced as follows;

20 douphters 29 dams

Milk: Test ! Tat Wil Test Fat

Average of 20: Lbs. A Lbs. Lbs,
Actual 13, 260 4. 13, 707,
Mature-cquiv-

alent: 17, 885 18, 922

The small number of individuals which have completed production
records in subsequent generations represent only a fraction of the fingl
total, and for this reason the analysis of these later gencrations will
be doferred until more complete information becomes available,

ﬁl generation-by-generation summary of the foregoing material
follows:
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i

[
i Actnal-production avernge Matare-equivalent value
Females:
{num- i ] F i
ber) | AMilk ¢ Test i Fat Age Milke Test 1 Fat

Qenerstion

=)

Fenndation. _...... . ...
2-breed crusses ... ..
3 breed erosses {rogutnc) . FEIER T T
3-breed erpsses (irrepuler). .. 3 A%, 77D
Al 3-broed orosses... ....... 113 ane [
Progeny of3 breeds (regular). P13
Progeny of 3 breeds (irreg- i ! .
13, 286 18, 40K

alar) 1
Al progeny of 3 breeds. ... 2 1200 17, B85

13,700
17, 811
1B 240
17, 241
18, 135
17,761

BN L £ S EN
RETERS

See s oy
[T A TR Y-

L= R R Y R )

ag

There are 23 daughters ol the 3-breed [ensnles that follow the project
patbern, and since 15 of these are by the Jersey sire No. 1186, and
the remaining 8 are by 1 Jersey sire and 3 Holstein sives, po study of
sire influence is made here; but the data will be included when the
individual sirves are discusscd.

SISTER GROUPS

There ave several fill-sister groups in this study, and also a number
of maternal halfsister groups. Production information about the
latter may be of some assisiance in assaying the breeding worth ol
the different bulls used on the project, and these groups are brought
together here for the benefit of studenis of breeding. The production
records are given here en a mature-equivalent basis, which is besl
for 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
fcoHndation Jersey cow. Their mature-equivalent records are as
oliows:

Mature-equivaient records

Full-sister groups
Milk ! Test Fat

P Lhs. . o Lbs.
5 i . b4

Dam (Holstein): H-330_._.. _..._._. 532
Daughters hy Jersey sire No. 1114: : :

e S e e eimmw__. 13,698 4,85 665

N2_.._ . . Ll ... . 13,952 490 084

Dam (Jersey): L-119._. NP N 1} 5 15 606

Daughters by Holsteln sire No. 966: ) ’

CX-11 R N 4, 82 800

X84 e 19,247 4. 57 879

reememenn.] 14,587 |

Maternal balf-sister groups were more numerous than full-sister
groups, and these are grouped here to show the comparative perform-
#nce of the sires, The maturc-cquivelent records are as follows:
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T Mature-equivalent records

1

Maternal half-sister groups :
1

Milk | Test  Fat

B IA)S.
Dam (Holsteiny: H28______________________._.] 25640
Daughter X-35 by Jersey sire No. 1114 14, 501
Daughter X-56 by Red Dape sire D-501.._. . 22 510
Dam (Holstein): H-345 e oo 17,028 ¢
Dauphier X—41 by Jersey sire No. 114 . L 16, 813
Daughter X-22 by Red Dane sire D-501. 23, 051
Dam (Red Dane): D-22_.__. T 14,885
Daughter X-15 by Helstem sire No. 966 . 17,186
Daughter X-67 by Jersey sire No. 1114, 14, 632
Dam (Guernsey): 8-89__. 8,023
Daughter A—44 by Hoistein sire No. 166 21,763
Daughter X206 by Red Dane zire 13308, .. 16, 760

Lbs.
889
759
920
597
755
231
588
604
782
525
890
770

nh»lt-olm.s:-cow.:-w-r-’-mmxa
IR LN RO 00 e [ B R

Four Guernsey cows and 3 Jersev cows cach had 2 daunehters that
were maternal half sisters and sired’ by the same 2 bulls One of cach
pair of half sisters was by Holstein sire No. 966, and the other was by
Red Dane sive D-501. These 2 groups offer an interesting conparison
of these 2 sires. The mature-cquivalent records of the dams and
dnnrrhten, are as follow

AMature-equivalent records
Maternal half =isters by 2 sires )

Milk © Tes

Ciuerpsey dams: Lbs, |
Dam 598 12, 305
Daughter X-28 by Holstein sire No. 966. 18, 830 -
Deaughter X~32 by Red Dase sire D-501. 19,'&00 i

Damn 5-78. _ _ i1, 693
Daughter X-16 Ly Holstein sire No. 966 18, 950
Daughter X-53 by Red Dane sire D-501 19, 958

Dam 8-125 ______. 12, 877
Daughter X-214 by Holstein sire No., 066 17, 005
Daughter X—61 by “Red Dane sire D-58)) 17, Bu7

Pam 8-104___ . . . 4160
Daughter X~45 by Holstein sire No. 966 i, 176
Daughter X-74 by Red Dane sire D-501 15, 506

Jefsey dams:

Dam [-116 9, 362
Daughter X-30 by Holstein sire No. 866+ 1§, 614
Daughter X-10 by Red Dane sive D-501 . 17, 837

Dam 1-111 o8, 798
Dauvghter X-38 by Holstein sire No. 966 . 16, 462
Daughter X-18 by Red Dane sire D-501 . 18, 108

Dam L-200______.__ g, 939
Davghter X-51 by Holstein sire No. 966 - 17,940 -
Daughier X-20 by Red Dane sive D501 _° 18§, 021

Average of 7: '

Dams e oD, TOS

Daughters by Holstein mre No. 966. ... . . 17,140

Daughters by Red Dane sire I-50%_ . ___ ., 18,032

PO R T T
..w,.+.r+++wg

I
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All daughters of D—501 preduced more milk than the deughters 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 butlerfat than their
balf 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 con-
tinverl in service for a rensonable period he had an opportunity to sire
such groups.  One cow (X-18) in the two-breed group had 3 daughters
that were full sisiers, as shown below. The mature-equivalent records
of the full-sisier groups produced by two-breed dams were as follows:

Mature-equivalent reeords

Full-sister groups from 2-breed dams ;
Milk Test Tat

Red Dane X Jersey dams; Lba.
Dam X-18 .. .. __. 18 108
Daughter X-57 by Holsteln sice No. 966, 17, 061
Daughter X~90 by Holstein sire No. 066. 15, 822
Daughter X~-210 by Holstein sire No, 966 18. 080 .a5 .
Dam X-14 17, Ba7 X 8086
Daughter X—82 by Holstein sire No. 966 20, 356 o+ : a61
Daughter X203 by Holstein sire No. 966 | 21, 509 k. i 301
Jerscy ¥ Red Dane dam: i
Dam X-86 - 15, 922 . : 766
Paughter X~231 by Holsteio site Covernor.! 29, 048 . : 36

Daughter X-281 by Holstein sire Governor , 17, 405 : . : 700
Holstein X Red Dane dam: .

Dam N--87 . 9, G637 07 7ol}
Daughter X~232 by Jersey sire No, 1185 19, 845 4, )¢ 232
Naughter X~277 by Jersey sire No, 1186, 15, 991 7349

Jersey X Holstein dam:

Dam X-17 18, 630 . 720
Daughter XX-54 by Red Dane sive D-501 23, 430 . : 975
Daughier ¥~79 by Red Danesire D-501 . 12, 406 . 31 (63

Holstein X Jorsey dams: :

Tam X-38. C16,462 0 5. . 338
Doughter X~265 by Red Done sive D-540 ! 20, 878 ' .24 885
Daughter X-298 by Red Danc sire D-540 ¢ 21, 906 x : 838

Dam X-5L. . . . o AT, 90 4 707
Daughter X~225 by Red Dane sire D-508. .0 15, 666 | .19 G50
Daugliter X~257 by Bed Dane sire D-508 . i 15, 502 | . ! G4

Some pairs are guite similar in production and others show wide
variation. The most widely divergent patr are the daughters of X—17,
and this may be due in part to & severe ool injury to X~79 about the
time she ealved.

Maternal helf sisters were produced quite frequently by the two-
breed dams, particularly by Holstein X Jersey dams, as o numbor of
these were used in the Beltsville nutrition herd and were bred aceord-
ing to the project plan while there.  These hall-sister eroups also bring
out the differences in the breeding worth of the Red Dane sires D-301,
D-546, and D~508, The matuare-equivalent reeords of the dams and
davghlers arc as follows;
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Mature-equivalent records

Maternal half sisters rom 2-breed dams
Miik Test

v

Holstein X Jersey dams: Lbs. o
Dam X-5 17, 202 4
PDaughter X—65 by Red Dane sire D-501. __; 18, 312 4
Dauvghter X-267 by Red Dane sire D-508. | 17, 784 4
Dam X-5] .. e e aeai 17,940 4.
Daughter X—96 by Red Dane sire D-540_ .| 23, 485 3
Daughter X-225 by Red Dlane sire D-508..] 15, 6606 4
Daughter X-257 by Red Dane sire D-508_ . 15, 592
Dam X-—38 5
Daupghter X-265 by Rod Dane sire D540 4,
Daughter X-298 by Red Dane sire D-540_. 3.
Daughter X~71 by Red Dane sire D-501_ .. 4
Dam X-20
Daughter N—87 by Red Dane sire D-540. .. 4

Daughter X-75 by Red Dane sive D-501. .-
Jersey X Holstein dams:

3

5

5

Daughter X—274 by Red Dane sire D-540_. 4
Daughter X-235 by Red Dane sire D-507.. b4
61 4

4

4,

t
Draughter X-93 by Red Dane sire D-540_ ..
Daughter X-221 by Red Dane sire D-508. .
Dam X-16 R
Daughter X~-55 by Red Dane sire D-501. .. . ; 3
L4

Daughter X~211 by Roed Dane sire D-508_.

Daunghter X--245 by Red Danc sire D-507. 81l

This last group of three maternal hall sisters produced according to
the transmitting ability of their sires.  With a single exception, half
sisters sired by D-50t or D~540 abways outproduced those sired by
D-508,

PRODUCTION OF BELTSVILLE CROSSBRED COWS IN
COOPERATING DAIRY HERDS

Iu the early days of the projeci, space at Beltsville permitted test-
ing some of the eows in lactation periods subsequent Lo the first, and
they were then milked twice daily for a lactation period of 305 days.
However, only a very few cews had beeun earried on this program when -
our facilities would no longer aflord baxn room o carry cows in the -
lierd after the first lactations were compleled. A program was then
developed for placing the crossbred cows in herds of cooperatin
dairymen, in order Lo make further determinations as to their wortﬁ
under ordinary {arm conditions.

‘This type of cooperation has been conducicd in six herds, and the
herds will be designated by number in the order in which cooperation
was begun, Herd No. 1 is the Beltsville herd, where & number of
cows were used for experimental feeding work and were millted twice
daily for 305 days. Herd No, 2 was owned and operated by Paul
Strickler at Waterford, Va. Herd No. 3 is owned and operated by
Trank P. Parish, Taneytown, Md. Herd No. 4 is owned and operated
by Paul Martin of Demascus, Md. Herd No. 5 is owned and operated
by Meade Brothers at Richmond, Va., and Herd No. 6 is owned and
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operated by Charles W. -Collier, Datlington, Md. The owners of
these herds are l! members of loeal dairy-herd-improvement associn-
tions, and milk and butterfat production records ave reporied on a
monthly basis. The usual disturbances due to mastitis, dry pasture,
and scerce labor conditions oceur in these herds, and the management
in most cases is about average for herds handled under dairy farm
conditions,

Comparative ProbuctioN oF Two-Breen Crossss

The two-breed ecrosses have completed a total of 130 Inctation
perieds in the cooperating Lerds, and the results have been set up in
tabular form below. The average production of ench group when on
test ab Beltsville in the fivst-lactation period on 3 milkings daily for
365 days, and their later performance under dniry farm conditions
when miltked twice deily for not more than 305 days, was as follows:

Cormpaentive praduction 6f 2-hresl crosses

I : i
{ First ma;‘é:’l{g': 33\2;‘“3\.}”0 Heemnd lactatlon (2305 davs)
Number of ows i .

. ' : ! H |
PATHR Test | Lol Ape | Mk Test Fat | Ape [Pnys

N . ]
© Lbs ¥ Mo, ite, | % | Lbs. | ¥r. ifal
Wrl o2 P NoL ... - 0487 4,50 44 2 5 301
Nooz ) 158 | 452: 3 6| 3
v 4.3 A6 3 8 3
439 446 3 7 3062
L

4.85

.62 M3,
488 500!
i 660 .

BIES I L

e N
Avemge of 301

j

Thirh Matution (2x305 days)

4.42
4,85
4
438

-1 3 SR

Fourth ictabion (230305 doys)

255

), 422 50 B

i3 453 pain
133

33

+
J BGST ) 4
PELBED 4L
SR esZ .

478 ) il
ST ki)

“ilth jnetation (33305 duys)

34 463 41
Gi 462 hitl
08 185 A
47

“Averuge 6f13.. : el :
i

473 il

Sinth lnekation (2X305 days)

Average of 8. 1. 3 . e 45 518 T 6 9%

_ Beventh Inelstion {2305 doys)

Averago of §.. (14, 2058 | 4, 11,830 | 4.48 512 8 7 305

Al lebnliogs {23305 fdayst

Average of 130 l,
records i ..... [ P e aaa .4 W7 5 i
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The number of records for the sixth 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 lnctations completed the average figure affords & good cstimeie of
the ability of these animals to produce “under farm conditions.

In Herd No. 2 a practice of breeding the cows soon after calving
was followed and some of the lactation periods were guite o bit shorter
than the standard 305 days.

CoaparaTive Propucrion OF THres-Breep CROSSES

The average production of the thyee-breed crosses in their frst-
Inctation penods at Beltsville, when milked 3 times a day lor 365 days,
and their average production in subsequent-laciation periods in
cooperating herds, when milked 2 times a day for not more than 305
days, was as follows:

Compamtive production ¢f 3-broggl crasses

First lnctation at Beltsvillp .
(33X305 days) . Becond lpctation (235 days)
Number of cows

1 i .
Mii.k! Test | Fat ;' Ape ] " Milk Dars

t

, P C { Lh, )’r. Afg.,
.93 . B 1

&t

625

005
061
558
619

b

2
2
i
3.
g

T 19 E8 R D b e
a1 I D R -

B 1D T D e

faunrth Inetntion (23305 days)

1) G835
.1a 415
- K 3
B el | 498 45| asg

Average of 16, ll,uﬁi i 4. 453 ) 1.30 138

= L]

Tilth nctation {2405 drys)

Averngeof 5. 13,71 L% M) 428 A7 | 6 10

Ixth inetation (2305 dnys)

1 reeord 102 4,38 . gt o 4] 71

Al Melations {305 dnys)

Avernge of 115
records 1,270 497 480
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The three-breed cows averaged higher than the two-breed cows in
all lnctation periods, except the sixth, where the numbers are small.
In the overall averages of well above 100 records in each group, the
three-breed cows procduced about 600 pounds more milk and 13
pounds more butterfat than the two-breed cows, and the average
calving age of the threc-breed ecows was 4 years 4 months as compared
to 5 years 1 month for the two-breed cows.

The general conditions fluctuated within the individuel herds and
there were differences between herds due to labor turnover and poor
pasture, as well as in the incidence of mastitis. One herd suffered o
sethack due to an outhreak of Brucellosis and two others slumped in
prodaction when supervision of the herds was relaxed for reasons
beyond the owners’ control.

No particularsclection was followed in plaging cowswith cooperators,
except that animals with unsound udders or breeding troubles were
not moved mnto these herds. The production and reproduction per-
formance of the animals was quite satisfaclory to the herd owners, all
of whom had head considerable expevience 'in dairying before the
cooperation was started.

Regularity of breeding is well indicated by the average age of
calving in each succeeding lactation period.




CROSSBREEDING DAIRY CATTLE

SIRES USED ON THE CROSSBREEDING PROJECT
HorsteiX Sires

Sire No, 966 was the only Holsteln sire in service during the period
the first-generation crossbreds were produced, but his period of
service extencded Into some of the subsequent generations. This sire
was bred at Beltsville but proved in the bherd of the Northeastern
Penitentiary at Lewisburg, Pa., where the standard procedure was to
milk 3 times & day for & 305-dev Iactalion period.

The proof on which sive No. 966 was selected for use on the cross-
breeding project was based on the production records of 31 dam-and-
daughter paws int the Lewisburg herd, the highest mature-equivalent
record of each of the dams and daughters being used in developing the
proof. The average production of the dams and davghters, on a
mature-equivalent, 3 X305-day basis, is as follows:

Average production
{M. E. 3X308)

Milk Fat

TPairs: Lb. Lbs.
31 Holstein daughiers 18, 416

31 Holstein dams e meae BT TTR
Difference_ oo o + G

Number of daughters better than thelr dams. 17

A more recent study of the Lewisburg herd produced the following
proof on Holstein sive No. 966.  1n this proof all available records for
each of the dams end daughiers were averaged on a mature-equivalent,
3 X 305-day basis, and are as [ollows:

Average praduction

Number (31, E. 3X303)

of records

Milie | Test

Pairs: Lba.
33 Halstein daughters 16, 887
35 IHolstein dawms 16, 068
Difference . +4-819 l
Number of daughiers better ;
thay their dams, 20 22

i

As stated previously, sire No. 966 was bred Lo some of the Huntley
and Mandan foundation females.  The 6 Holstein daughters resulting
from these matings were tested and their records produce still another
proof on this sive. This proofl is hased on the first-laclation records

-

2OTUHEL - - DY
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‘made on 3 milkings daily for 365 days in the Beltsville herd, and is

-as follows: ®
Actual-production average Mature-squiv- .
(83X 365} alent value

Milk | Test | Fat Age. Milk | Fat

Pzira: . Lha. o .t ¥r. Mol Lbs.
6 Holstein daughters 14, 636 3. 0 20, 631
-6 Holstein dams i3, 808; 3. 18, 802
Difference . +1, 734

Number of doughters
better than thelr !
dams. .. _______._ ! 4 4

i i

On the crossbreeding project, No. 966 sired 24 two-breed- daughters

- from Jersey, Guernsey, and Red Dane foundation dams. The pro-~

duetion performance of the two-breed crossbred daughters and their

darns is shown below by groups and also in summarized form. The
actual-production average (3 X365 days) was as follows:

Aetual-production average (33635} Mﬁﬁ:'ﬁﬁ.‘}&é‘"

“Milk Tast ‘ Fut , Ay Akl TFar

Pairs: Lhs, L. Lk, FATR
9 Holslein > Jersey dangbwers ..., .| 12,504 . 423 3| 17,283 840
Yieseydams. ..o oL 8, 105 X 443 F s 10, 654 577

Diffarence . _..........0 ... .. -4, 609 ” +180 | ... ...| -8, 589
Number of dauphters betler than cheir 9 0

598
431

Pairs: )
% Molstein X Guernspy duughiers.
i Guernsey dams "
Ritforemea_. ..
Number of aa
dams_.._.......

]
—te =

- DPrles:
% Holstein 3 Wed Done dauphtars
6 Hed Done darmy
Dlerencs. . .eeoceeciin
Number of daughters hetter than thakr
dams

Foape
" 9:‘33 —

© Average of oll pairs:
24 tweebreed douehters. . Lo L) o . 0B
24dsms. ... g’ - L O
DifMeronee . R ; »: [P e o 1 ]

24 24

. _Bacause of Lis long period of service on the crossbreeding project,
No. 966 also sired 12 three-breed dnughters from two-breed dams and
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3 daughters from three-breed dams. The actual-production average -
of the daughters and dams, is as follows:

hature-egulv-

Actual-prodneticn averuge (3X365) alent vaine

Milk E Tost i F Afilk

Palrs:

12 three-breed danghters

12 two-hreed dams.

B BT T
Nlémbor ol doughters bettor than their |
Pairs:

4 daughters af three-breed dams. ...

3 three-breed damg R
DHferenee, oo mmammmas rvm et
Wumber of douphters better than their ¢

FE T S S

3

The production records of the crosshred daughters of No.
beyond the first generation, are summarized as follows:

Actual-production average i Mature-equiva-
(3X365) : lent value

Millk | Test | TFat j Age | OMilk | TFat

Pairs: -[ 1
15 second- and third- ! : !
gencration crossbred . Lbs. | % ;. Lbs. = Yr. Mol [Lbs.
daughters S 13,964 - 4424 7 B18T 2 219,114
15 two- and three- : ! | : : .
breed crossbred dams. 13,089 : 4. 70 015 - 0 18,231
Difference___.__.__] +875 . +3: o
Number of daugh- i :
ters better than | : ! i :
their dams._____: 1 4. g i g 8

H ’ ¢ . : ¢

|
I
i

Various provings indicate that Holstein sire No. 966 was & good
transmitter. When he was used 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 he sired only & limiteu number of daughters on the
crosshreeding experiment. His DHIA proof in the 1950 proved-sirc
list, on & mature-equivalent 2 milkings daily, 305-day basis, is
~as follows:

Average production
(M. E. 2X3035)

1 :
Milk | Test | Fat

Pairs: Lhs. :. Lbs.
52 Holstein danghters. o oo.o.v o wouoowo_un) 12,062 . 451
32 Holstedn dams__ ... - . e P11, 402 . 424

Differevee. ... .. .. ... cmmaa| OGO . +22
Number of daughters better than their dams._.} 20 1

iR
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. - He sired 4 daughters from two-breed dams and 2 daughters from
‘three-breed dams which have completed production records. These
§ daughters proved him as follows:

Actual-production average Mature-equiva-
(3X365) lent value

Milk Test, _ Milk Fat

Pairs: L. b . l . Mo Lbs. Lbs.
6 crossbred daughters___i 13, 406 4,92 2 18, 517 784
6 crossbred dams © 12, 969 4. G5 18, 006 813
Diﬁerence____h.._..-__} +437 | —. 43 4511
Number of daughters |
better than their du.ms-‘i 4 1 4

Holstein sire No. 1763 followed Governor. He was bred at Belts-
ville and proved in a dairyman’s herd in Pennsylvania. His DHTA
- proof reported in the 1950 proved-sire list is as follows:

1

Average production
(L E. 2X305)

i
! Milk [ Test. |  ¥at

Pairs: . Lbs.
15 Holstein daughters_______.___._______.__...' 13, G03 ;
1 Helsteindams, ____ ... _______ ____.__._ 114115

Difference. ... ... ... .. ... . _.__.i. —5l2.:
Number of daughters belter than their dams_ _:

Rep Dave Sires

The Red Danc sire D-501 came {rom Denmark with the founda-
tion herd, and he was proved in the Red Dane herd at Beltsville.
These cattle were all milled twice daily for 300-dsy [actation periods,
and the proof on D-501 shown helow is based on the matitre-equiv-
.alent. values of such records. All records of both the daughters and
the dams were averaged, which is according to regular DHIA proving
procedure. The proof is as follows:

Average produetion

Number (M. E. 2300}
of :

records

Miik Test

Pairs: H L, %
-15 Red Dane duughters : 5 10, 306 4. 12
15 Red Dane dams__.... ... 9, 213 4. 14
Difference_.. . ... .. B I L —. 02
Number of daughtlers hetter |
than their damss. .. .. _.|... . .._. I 5
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Al of the crossbreeding work was done on a basis of 8 milkings daily
for 365 days, and if the standard factor of 1.42 that is used for convert-
ing records from 2305 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-5601 was bred to members of 3
groups of foundation cows, and the results are shown here separately
n order to assess his value for crossbreeding. The average production
of the daughters and dams was as follows:

Actual-production average Mature-equiva-
~(3X365) : lent value

|
Milk Test Tat Age ] Milk Fat

Pairs: :
7 daughters From Hel- % . Mo, Lbs.
stein dams._._..__ .. 3. : 31 20, 299
7 Holstein dams__. . _. . . 3§ 20, 842
Differenct. ono o w - . — 343
Number of daugh-
ters hetter than
their dams
Pairs:
& daughters from Jer-
sey dams
5Jersevdams_______._
Differcuce
Number of daugh-
ters bettor than
their dams
Pairs:
6 daughters from
Ciuernsey dams__...' 13,280 41
6 Guetrnuey dams i 9,001 . 80
Difference ... .i-44, 189 : — 30
Number of daueh-
ters better than
their dams } 1 i)
Average of all pairs: !
18 two-breed daughters. 13, 657 .33 588
18 dams___._.... _...} 11,095 4, 54 © 470
Difference +2, 562 ; —_ 21 ] +118 .

!
|

e
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o D-501 was also mated to some of the 2-breed crossbreds, and sired
> 10 daughters in the 3-breed generation., They proved him as follows:

Actual-production average Mature-equiva-
(3 365} lent value

Milk Test Fat Age AMilk Fat

Pairs:
10 three-breed daugh- h Lbs, Ye. Mo, Lbs,
te 4681 6981 2 18, 946
10 two-breed dams___ . 4, 66 508 17, 58a
Difference - 0).+30 +1, 361
Number of daugh-
fera better than
their dams 7 8

The breeding performance of D-501 speaks for itgelf, 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 danghters of
D-501, but later on was accepted 2s a herd sire. Only a limited proof
- was developed with his Red Dane daughters because the early ones
were ‘nbred and quite a few of the later ones were transferred to Indi-
ana for use on a brecding project. No comparable reccrds on the
latter are available, so the proof at Beltsville is offered on (s aghters
milked twice daily for 300 days, using averages of all available records
corrected to & maturc-cquivalent basis. Tour of the 7 daughters were
inbred. The production records of the 7 dam-and-daughter pairs
are as follows:

" Average production

Numhber (ML E. 2K 300)
of

records

Milk Test,

Pairs: Lbs.

7 Red Dane danghlers___. .. 1: 10, 338

T Red Dane dams____ oo 9, 182

Difference S R B /]
Number of daughters botter

than their dams___. __.. 5

. 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 millt and 506 pounds of butterfat.
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From matings to fivo-breed dams D540 sived 7 threp-breed daugh-

ters. They proved him as follows:

Actual-production average Mature-equiva-
(83X 365) lent value

Milk | Test | Fat Age Milk

Paira:

7 threc-breed daugh- % 5. Yr. Mo. Lbs.
ters 2 3| 20,473
T bwo-breed dams.___. 2 1} 17, 481
Difference . __i2 992
Number of daurh-
ters better than

their dams

Red Dane bull D-507 was hred at Beltsville and sent to & group of
cooperating hards in Michigan for proving. The level of production

in these herds was low, and the proof as reported in a DHIA proved- .

sire list is as follows:

Average production
(AR, 2% 305)

Milk | Test

Pairs:
75 daughters
T dANS e
Difference

There was a wide range in the level of production of the daughters,
and those in better managed herds performed faitly well.

D-507 had no great part in the crossbreeding project, since he sired
only 4 daughters in the threc-breed group. One of these was an ex-
tremely low producer, making only 365 pounds of butterfat, which
reduced the average of the group of 4 daughters to 543 pounds, The
other 3 danghters averaged 602 pounds of butterfat in their first lae~
tation periods, whirh is about the average for all cows in this three-
generation group.

F TR

e
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" Red Dane sire D-508 was handled similerly to D507, and his proof
in ‘the Michigan herds was reported in the DHIA proved-sive list as
follows: :

Averape production
(M, E, 23305}

Mitk Test Fat

- Pairs: . Lbs. o Lbs,

3 25 daughters 8, 490 3.8 327
8, 312 3.7 304

Difference +178 4.1 +23

Most of his daughters were in low level herds, and because of his
breeding he was accepted for use on the project. His performance
" has airesdy been discussed and needs no further comment after the
figures on the perfovmance of his three-breed daughters have been
shown, as follows:

Actuel-production average Mature-equiva-
(3 365) lent value

Milk | ,Test Fat Age wilkc Fai

Pairs: ‘
8 three-breed daugh- oz Lbs.

4. 42 i6, 259
8 two-breed dams_____ 4, 92 17, 041
Difference —. 50 —782
Number of daugh-
ters better than .
their dams 4

Even though the level of producticn of the dams is above that of the
entire group of two-breed crosses, this is the only sire that had daugh-
ters which failed to produce at something approximating the level of

" their dams in this generation. This tonds to show that good trans-

mitting sires are necessary in order to hold a high level of milk and
-butterfat production. .
. JERSEY SIRES

- The Jersey sire No. 1102 was a Beltsville-bred bull that had 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 dawghters. Beenuse of their

- small contribution no discussion of their merit is warranted,
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- Sire No. 1114. wasg bred at Beitsville and proved in Virginia before’

being used on the project. His DHIA proof was reported as follows:

Average production -
{M. K, 23065}

Milke | Test Fat

 Pairs: ;. Lbs. %, Lbs,
: Jersey daughters : 8, 053 5. 89 166
Tlerseydams. . ... .. . _______.....__..} 7,732 5 44 416

Differenca______ . e e m o mim e l 4321 -, 45 444

Sire No, 1114 was also used in the Jersey berd at Beltsvilie, and for
coraparative purposes his proof is based on the firsé-lactation records

of his Jersoy deughters and their dams, as made on 3 milkings daily

for 365 days. Their average actual produetion records were as follows:

Actual-productlon average Mature-equiva-.
(B3¢ 365) tent value

Milk ] Test l Tat Age | Milk | Fat

190 Jersey daughters_-_} 8 G35 5 532 5111, 87% 707
10 Jorsey dams G926 51a| 510 ot 13 470 692
Difference__ ... { ~ 931 -, 4-22 P -
Number of daugh- i 1
ters better than ! f
theirdams. ... __. 13|

1

! .
; ] ; .
Pairs: i Lbs. . I Yr. Mo. | Lbs. Lbs.
i
t
1

G

On the erossbrecding experiment, he sired 6 daugliters from Holstein
dams and 2 {rom Red Dane dams.  These 8 two-breed daughters and
their dams averaged as follows:

Actual- pm.lu(,tlon average \[ature-equwa-
(33X 365) tené value

1
i
I

Milk l Test | Tat | Milk | Fat.

i

S y—

Lbs. | % | Lbs. | Vr.Me. | Lbs. | Lbs.

1,440 ( 4951 566 2 2! 15 704 776

13,824 3.66| s03| 2 518235 662
2,884 i ¢ .29 ! ~2,531 { +114

Pairs:
8 two-breed daughtcra
2 Tolstein and
Danc dams_-_ .
Difference___._._..!
Number of daugh-
ters betior then
their dams

E
|
18

Ca P NRTT:
et E R W
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pEhad




“1(6 TECHNICAL BULLETIN 1074, U. 5. DEPT. OF AGRICULTURE

.~ He had & 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. Thesz daughters and their dams produced as follows:

Actual-production average Mature-equiva-
{3 365) lent value

Mk Test Fat Milk Fat

Peirs:
5 three-breed daugh- Lbs. Lbs. . . Lbs., Lbs.
11,414 . 553 2 15, 845 768
i3, 812 . 536 19, GO0 737
Difference —32, 398 . +17 —3, 164 +31
Number of deugh-
ters better than
their damns 0 5 4 0 4

The Jersey sire No. 1186 was bred ai Beltsville, and was in service
there daring his catire lifetime. The Beltsville 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 Mature-equiva-
365) lent vaine

Milk Test Fat Age Milic Fat

Pairs: Lbs. Lbs. ", i Lbs. Lbs.
26 Jersey daughters.. i 11, 087 3. ' E62 i4, 940 7
20 Jersey dams PE0, G4 B 556 14, 092 7

Diference . . ....; +463 | —. 18 +6 + 848 +
Number of daugh-
ters befter than
their dams 11 10 10 12 10

He sired only 1 two-breed daughter, which was from a Tolstein
- dam. When bred o two-breed cows he produced 6 three-breed
daughters, and he alsg sired 15 daughters that were from three-breed
dams. These records of these 22 crosshred daughters were used to
develop the following proof on No. 1186:

Actuel-produsiion average Mature-equiva-
(33X 365) lent value

Miilk Test Tak Milk Fat

Pairs: Lhs. % Libs. "r. . Libg.,
22 crossbred deughtces.t 13, 334 4. 45 590 17, 846
22 damns i3, 889 | 4. 30 534 19, 159

Difference . __.__. . —555 | k. 15 —4 —1,313
Number of daugh-
ters bhefter than
their dams 10 15 11 7
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The last Jersey sire which hed daughters on the crossbreediug. b
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: : '

Average production
(M. E. 2X30%)

Mille Test

Pairs: Lbs,
8 Jersey daughters 7, 837
8§ Jersey dams 8 024
- 18;

He has 2 dau%hters from two-breed females and 1 from a three-breed
femele which have completed records. Their average production
and that of their dams was as follows:

Actual-production average Mature-equiva-
{3365 lent value

Milk Test Milk

Pairs: Lbs.
3 erossbred deughters_| 12,033 | 5.
3 crosshred dams 13,805 | 4.

Diifference —1,872 |+1.

Lbs.
ig, 531

(4]

33

2% 5 19, 375
08 —2, 844

There will be 2 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 eross-
breeding. Tor that reason, diagrams have been prepared to show
the results when sires were used in diffcrent orders of rotztion after
the first eross.
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The fol'lm%ring. diagram shows the production performance of. 2
“ groups of Holstemn foundation cows, and that of the crogsbred genera-
tions when sires were used in 2 different orders of rotation:

Actual-production average
{3 365)

Milk, Test Fob Age

'Pounds' Percent | Pounds | Yr. &fa.

i

Actual-production average
(3X365)

+

Milk Test.| Fai | Age

Pounds Pcrccntlpaunds Yr. 3o,

. 79 Holstein foundation cows

1'3,1os| 3. 51 458 |2 3

7 Holstein foundaéion cows

15,486 | 3. 49 538 12 3

Bred to Jersey sires

b4

Bred $0 Red Dane sitos

Y

9 jersey ¥ Hoistein crosses

12,320 4. 51 562 | 2 2

7 Bed Dane » THHolstein erosses

14,826 | 3. 95 583 12 2

Bred to Red Dane sires

Y

Bred 1o Jorscy sires

¥

6 Red Dane X Jdersey X
Holslein crosses

] 13! ses] eoz]2z

t Jersey X Red Dane X
Holstein erosses

1,572 | 4.78 | 5322

. Bred io Holstein sircs

Y

Bred to Helstein sires

Y

.5 Holstein X Red Dance X Jersey
) ¥ Holslein erosses

13,867 | 4 35 603 1 2

I Holstein X Jersey X Red Dane
X Holstein cross

13,205' 447 | 590|2 3




CROSSBREEDING DAIRY CATTLE

The following diagram shows the productton performance of 2 -
groups of Jersey foundation cows, and that of the crossbred generations .

when the sires were used in 2 dlﬁ'erﬁnt orders of retation:

Actua!-produutioil averape
5

{3386

Actuzai-production average
(3 365)

'. -
Milk Test, I Fat Age

i

Milk ‘ Test I Fat | Age

Pounds | Percenl | Pounds | ¥r. Mo.

Pounds lPercenf Pounds | Yr. Mo.

0 Jersey fou ndatlon cows

8195| 5. 47 | 44312 5

3 Jersey foundation cowa

7,361 | 5.69 |

41912 3

Bred to Holstein sires

Y

Bred to Red Daneg sires

¥

9 Holstein X Jersey crosses
|

12,304i 4‘88I 62312 3

5 Red Dane X Jersey crosses
r

12,475 | 4.78 ¢ 35082 1

Bred to Red Dane sires

A §

Bred to Holstein sires

Y

13 Red Dane X llalstein X
Jersey crosses

; ;
13,360 | 434 A2 2

O Melstein X Red Dane X
Jersey erosses

14,393! 4, 40 (32 t 2 2

Bred to Jersey sires

Y

Bred to Jersey sires

Y

6 Jersey X Red Dane X IHolsicin
X Jersey crosses

12,769 | 477 602

T Jersey X Holstein X Red Dane
X Jersey crosses

|
13,166 | 459! 6Goo| 2 4
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Q_‘ns W

S Actual-pr&ducﬁan average

X 365}

" Milk

Test Fat Age

Pounds | Pereent me.ndsl Yr. Mo.

e -following diagram shows the pfociuetion performance of 2
of Guernsey foundation cows, and that of the crossbred genera-
hen the sires were used in 2 different orders of retation:

Actual-production average
(3X365)

Milk Test Fat Age

Pounds | Percent | Pounds | Yr. Meo.

9 Guernsey foundation cows

8, 485 | 5.12 431]2 8

7 Guernsey foundation cows

8758 | 4.95 428 | 2 6

Bred to Holstein sires

Y

Bred to Red Dane sires

Y

G ITolatein X} (uernsey crosscs

12, 796 i 4,71 599 | 2 3

7 Red Dane X Cuernsey crosses

13,143 | 4.43 582'2 1

Bred to Red Date sires

Bred to Holstein sires

¥

13, 686 | 4.43

"1 . 10 Red Dane X Holstein X

Guernsay crosses

597 i 2 3

6 Holstein X Red Dane X
Guernsey crosses

12,842 | 4. 40 562 12 1

7.

PBred to Jersey sires

Y

Bred to Jersey sires

Y

._ -2 Jersey X Red Danc X Hoistein

¥ Quernsey crosses

: 13, 166 ' 4.47 l 591 | 2 3

2 Jersey X Helstein X Red Dane
% Guernsey crosscs

12,677 | 4.78 606 } 2 1
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»

{11

The following 'diagmm shows the productisn perforrhaﬁce "0_f..2".

groups of Red Dane foundation cows, and that of the crossbred .

generations when the sives used were in 2 different orders of rotation:

Actual-production average
(3 365)

" Actual-production average
(3(305)

Milk | Test | Fat | Age
1

Milk l Test Tat Age

Pounds | Percent| Pounds| Yr, Mo,

Pounds |Perccn£ Founds | Yr. Mo,

2 Regd Pa.ne foundation cows

13,209 | 4.01[ 531l3 i

6 Red Dane foundation cows,

11,778[ 3‘92| 454‘2 =

Bred to Jersey sires

Y

Bred io Holstein sires

¥

2 Jersey X Redl Dane crosses
11,518 r 0B 58512 b

& Holstein X Red Dane crosses

14, 085 I 8 93 | 549 [ 2 1

Bred to Holskein sires

i

Bred to Jersey sives

Y

2 Holstein X Jersey 3¢ Red Dane
LTOSSES

13,704\ 4.12i 566[2 2

6 Jersecy X Hoistein X Hed Dane
CrOSSCs :

13,236| 4.33| 587]2_ 2

Bred to Red Dane sires

Bred to Red Dane gires

Nore in production

None in producfion ~
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Indications are that the order of breeds in a cycle is not particularly
dripoitant, as the influence of the individual sires used seems stronger
than any particolar breed combination. 'There are no serious declines
in the second and third generations of crossing. In the case of the
"Réd Dane X Holstein X Jersey group of 13, the drop in butterfat can
- be accounted for by the daughters of D-508. Without these daughbers
- the level of production wowld have been much higber, as already
~indicated in preceding discussions of this group.

'~ PERSISTENGY OF PRODUCTION BY THE CROSSBREDS

- Persistency of milk and butterfat production in dairy cattle is
" recognized as & valuable attribute. The ability to maintain n rela-
tively high level of production throughout the Jactation puriod is one

. of the gualiiies possessed by =ll good dairy cows, and this ability

- _contributes a great deal toward the income from operating 8 milk-

producing herd,

- Barly summaries of the production recovds of the crossbred cows al
Boltsville gave indications that these animals were quite persistent,
particularly in the produetion of butterfat.

. Instead of foilowing the customary practice of reporling yields of
~.milk and butierlat on a2 menthly basis, we have assemabled and
. totaled the production date for 30-day periods., Bach cow's milk was

- . sampled during each 10-day period and tested for butterfat. This

- procedure greatly reduced the cffects of variations in butterfot tests.
In this study of persistency, in which the yields of milk and butterfat
by 30-day periods were used, the fast 5 days of the standard Inctasion

- were not included. What is presented here are yields for twolve

it B80-day periods, the first period beginning the fourth day after calving.
v+ Figures shown for milk and butterfas production in the twelve 30-day

- ‘periods are averages for all cows in the various groups.  {See table 1.)

TaBLe 1.—dverage yields of milk and buiterfat by 30-day periods for
Foundation cows, 2-breed crosses, and 8-breed crosses

Avernge milk yield ! Avernge hutterfat yield

© .30-day period _ —
' Founda- | 2-breed | 3-breed | Founda- | 2-breed | 3-brecd
tion cows | crosses crosses | bion cows i crosses ©rosses

Pounds 1 Pounds | Pounds | Pounds | Pownds | Pounds
974 1,155 1,172 4.6 48, 5 5l. 5
L, 077 3, 289 1, 262 443 528 53. 1
1,020 L2421 19257 42,2 52. 2 5i.8
450 1,193 1, 194 40, § 50. 01 50, £
908 1,152 1,138 39, 8 50. 2 49 4
© 859 i, 101 1,001 37.6 49, 3 48. 9
815 1, 057 1,074 36, 7 48. 3 47. 8
787 i, 048 35 2 46, 8 47. 90
739 1,010 34,0 46 4 46, 4
718 ¢ 068 327 45, 5 44, 9
G633 { 923 3.6 44. 3 43. 6
5498 851 29,1 41,1 43, 3
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There is no generally accepied procedure for assigning a numerical
value o persistency, but several methods have been suggested and
vsed in sfudies 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 cows pmc%uced 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 caleculate
the percentage which the yield of each period is of that of the pre-
ceding period, ignoring the first period. The percentages arc then
averaged. DBy this method the foundation cows had a fizure of 94.3
percent, and the two crossbred groups, 95.9 percent for milk yield.
For butterfat yield, the figure for tie foundation group was 95.9
percent, the figure for the 2-breed crossbred group was 97.7 percent,
and the figure for the 3-breed crossbred group was 97.5 percent.
Since these figures are averages for 10 declines, even these small
differences arc 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 s 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: Afitk Butterfat
Foundation cows 14 39
Two-breed erossbreds. . i eeieel L. 9.17
Three-breed crossbreds 9.75

These figures confirm the results obtained by applying other
methods, and there i definite indication that boeth groups of cross-
bred animals were more persistent in both milk and butterfat yields
than the foundation animals. This can he seen when the average

production figures are charted as in figures 24 and 25.
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PrauRE 24.— A verage 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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AVERAGE BUTTERFAT YIELD
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r=-~=-- 3-BREED CROSSES
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4q § 6 7 8 9 i2
30- DAY PERIODS

Ficure 25.—Average butterfat produetion of the foundaiion cows, two-hreed
erosses, and three-breed crosses in each of the fwelve 30-day periods.




BODY WEIGHTS OF THE CROSSBRED FEMALES

. A complete analysis of date ‘on body weights and measurements
~will bé reported in another publication, but gle averages of periodic
body weights are presented here to afford some indication of relative
. gize of the various breed combinations.

.- 'Table 2 gives the weights of the two-breed crosses. In each case,

-a standard weight fer a combination of the two breeds is shown, which
.is the intermedizte nverage weight of animals of both breeds at the
ages shown. Where reciprocal crosses were made, the results arve
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 figzures on all two-breed combinations, where there is
‘marked difference in size between the parent breeds, show a pro-
nounced tendency for ilie progeny to more nearly approach the
average weight of the larger parent, regardless of whether it is the
male or female parent. 'This tendency is not quite se elear in the
case of the Holstein and Red Dane combinations when compared
to the standard weight for these crosses, but when compared (o
their own dams, the progeny of Red Dane cows tend to vary from
their damns more than the daughters of the Holstein cows.

The average weights of the two-breed crosses at various ages
- were as follows; '

T

DX RERDIRDXTIRD X IILX 0

Lbs. . b, Lix,
87 86
BiE) s i ]
f86 i 1 i a7
.. ] E 807 ] 780
_ Preenlving e oe s . 1,837 PRl . 1, 0G5
© Average walght  during
Brat 10 manths af lsets-
tlon. ..., .. ' E.G-IH{ 1,470 1,071 12 i, Q02

Average weights of the threc-breed groups have also been compared
to a standard established for animals of the different combinations
and to & standard for their own dams. The data for the three-breed
crosses are shown in table 3.
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TannE 2.—Average weights of two-breed crossbred groups, and variations from the standard weight

Horsreix X JErSEY (9 animals) anv JewvsEy X Housvein (9 animals)

Ages when weighed

Average weights .

Variations from the standard

Variations from own
dams

H.XJ
group

J X H
group

Both
groups

Standard
for each
group

Both
groups

HXJ
group

JXH
group

H ]
group

.

IJXH
group

18 months. . . .o Ceoe oo
Precalving

Average for first 10 months
of iactation

Pounds |

15
358
633
825

1,090

Pounds Pounds
76 76
349
617
811
1,065

Pounds
6

336
609
784
1,029

Pounds

+13

+8
+27
-+36

Pounds
0
+3
-7
-+13
+11

F’ouml.s‘1
322
+24
+41)
+61

Pounds

+922

Pounds

-9

1, 048

1, 029

Horstemy X Rep Dane Grour (6 animals) aNp RED DANE X

+26 —13 +7

HoLsrein Grour (7 animals)

At birth
180 days
365 days
18 wonths
Precalving

Average for first 10 months |
of lactagion_.... ..o} -

P H X RD

group

RD X H
group

Both
groups

Standard
for cach
group

4

| 11 X RD

Both
groups

RD X H

group group

H X RD
group

RDXH
group

365
666
807
1,077

87 |

100
372
665
86

1,161

(e
368
665
850

1,122

87
370
656
862

1,134

+7
-2
+9
T—12

—12

+3

@ILLVO XMIVA DNIGIHAUASSOUD




"TABLE 2, h—-Avera,ge 'wezghts‘ of two-breed crossbred groups, and vamatzons jrom tke smndard 'wezqht - : Contmu d -

JEBBEY X RED DANE GROUP (3 animals) AND Rep Dane X JeErsEY Grour (5 ammals)

Vama.tlons from own o

Average weights . Variations from the standard dams

Ages when weighed

RDXJ| Both |Standard | ;o pp |l ppsxg| Both |JXRBRD | RDXJT -

group groups f og!;:ggh group group groups group group

) Pounds Pounds Pounds Peunds Pounds

At birth 72 72 68 +4 —11
1 333 336 311 +22 '
365 days_ ..ol ¢ 604 601 561 4 +-43
18 months 789 785 737 52
i 1, 009 1,002 970 439

Average for first 10 months )
of lactation 988 983 950 +38

HorsteiN X GUERNSEY GROUP (9 animals)

H¥%G S:anii}ard HX G
group or the
group

81
333
591
772

1, 054

WEALTOOIYOY 40 ‘IdEA ‘SN P01 NIZHTING qum:aogm 8

Average for first 10 months
of laptation 1, 041




Rep Dane X Guernsgy Grour (7 animals)

Sanderd | =D x
group group

73
308
543
724
973

Average for first 10 months .
of lactation 947

o
- R
o
@
=
M)
m..
E .
@ -
Ly
=
&
4
o
3
g




£ verage wezghts of the three-breed groups, and variations from the staxndards es‘”
RD X H X J 'Group (13 animals) anp RD X J X H Grour (6 ammals)

X

Vana,txons from own.

Average weights Variationa from the standsrd dams

Ages when weighed

RDXH | RDXJ Both Standard | RD X H Rl))< >I:§[ J Both R]))( )ﬁ J
groups . group

xXJ X H
group group

for each X J
group group group

groups

Pounds Pounds Pounds Pounds Pounds Pounds Pounds
82 76 80 77 +5 —1

355 358 i ‘ 341 414 +17

631 622 609 +22 +13

813 . 325 ! 800 +13 +25
1,106 1,070 94 1, 058 +48 +12

Average for first; 10 months
of lactation 1,072 1,017 ; 1,028 44 —11

J X' BRD X H Grovp (6 animals) anp J X H X RD Grov:+# (6 animals)
{

J X RD JXH Both
X H X RD ouDS for each X H X RD
group group groui group groun group

Standard | J X RD JXH Both J X RD

H
groups g>r<oup

71 79 75 72 =1 +7 +3 —28
307 321 314 324 -17 -3 —10
554 604 579 585 —31 + 19 —6
713 756 735 761 —48 —26
950 1,017 983 089 —39 + 28 . —8

FINTINDIEOY d0 TdEA 'S ‘0 ‘PLOT NILETING IVOINHOWE - 0F

Average for first 10 months
of lactation 952 988 970 975 —23 +13 —5
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H X RD X J Grour (0 animals) axo H X J X RID Grour (2 animals)®

Precalving. . _.___ R f

Average for first 10 months |

of lactation

H X RD
X J
group

HxJ
Both
X RD groups

group

Standard
for each
group

i
H X RD
xXJ
group

HXJ
X RD
group

Both
groups

76 -

357
638
829
1,112

71 75
324 351
584 628

798 823 .

1,073 | = 1,104

81
353
632

823.

1,088

—10
—29
—48
—25
—15

—6
=2
—4

0
+16

1,058

1,054 1, 058

1,065

~11

-7

RDXHXG

Group (11 animals)

365 days
18 months

Average for first 10 months
of lactation

RD X H .

X G

group

Standard
for the
group

RD X H
X G
group

80
339
599
793

1,075

1,043

1 Since there were only 2 animals in the H X T X RD grou, these figures are not very dependable when compared to those for Targer groups,
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> H X RD X G Gnour 6] ammais)

Variations from ewn

Average weights Variations from the standard dams

Ages when weighed
H X RD Standard. [ 7T X RD H X RRD
X G for the X G X G
group group group group,

Pounds Pounds Pounds Pounds 3 s Pounds Pounds 1 A Pounds
87 ) o

365 351
; 641 623
1S months_.______ . _.___._ 864 817
Precalving 1, 124 1,083

Average for first 10 months
of lactation 1, 077 . 1, 057

TYALTADIEOY 0. "TIFC 8
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The weight figures on the three-breed combinations are not so
striking as those of the first cross. The Holstein and Red Dane sires
usually sired three-breed deughters 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 ilustrate this
point the average weights are listed by hreed combinations, as follows:

HYXIOXTIHXIXRDHXRDX QRDXHXT

Lbs, Lhs. L, Lhs.
At birth_ | 0 1 B7 . g2

180 dnys. 357 Erds ans 355
pex] 631

365 days 554 1

18 months, 820 7u8 84 813

Precalving . 1,112 1,073 1,19} 1,106
Average for first 10:nonths of actatlon . 1, 053 1, 054 1,077 1,072

RDXIXII RDXHUXGIXRDXO[IXHXRD

. L. ! L. pATS
Atbirtho.. .0 L. 70 R7 7 79
180 days. . - A 360 H 3 |
365 dn¥s ... . fi24 55 604
Bmonths ._ - ) 838 756
E 9 1,017
L 06 052 -]

Considering these weight figures in broad terms |t might be said that
body weights in the crossbreds follow the general pattern of individual
breed averages. On a basis of body weights, the four breeds concerned
would rank Holstein, Red Dane, Guernsey, and Jersey. Using the
averages shown at six age periods, and distegarding the fact that the
numbers in the various combinations are different, a fair estimate of
the ranking of various brecd combinations would be as Tollows:

Two-breed Tlhiree-breed
CrOS5es crosses

gx
= =
XX SmgEg

Fourth. __ ...
Fifth, _._.
Sixih.._...
Seventh
Tighth

S S b b by Pt O 1
XXXUUX
XX

X XX XXX
HOCH o

!
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DISCUSSION

The results of this crossbreeding project have been presented in
sufficient detail in the preceding pages so that very little discussion is
called for here. Every effort was made to maintain operating condi-
tions according to the planned procedure, so 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 animais 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 had
- some adverse effect.

No extensive statistical analysis of the individual groups was under-
taken because tlie numbers were too small to justify such work.
© 1t is acknowledged that any breeding research with dairy cattle
could be improved by cnlarging its scope through increased numbers,
but it is necessary to consider that the tacilities and funds required for
this type of experimental work are so great that nothing would ever be
accomplished if research workers waited for ideal conditions before

undertaking their studies. Such philesophy has never existed in the
" field ofrescarch, which is indecd fortunate, since so many fundam:ental
discoveries have resulled from work which was undertaken despite
gevere handicaps.

SUMMARY AND CONCLUSIONS

The crosshreeding experiment at Beltsville was started in 1939, with
foundation groups of females of the Holstein, Guernsey, Jersey, and
Red Dane breeds. Tirst-gencration crossbreds were produced by
mating the foundation cows to proved sires of the Holstein, Jersay, 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 Guernscy groups. :

The pattern of the project called for o rotation of breeds, using

“proved sires to produce each generation. Very few inter-hybrid
matings were made.

The transmitting performance of the sires used is fully discussed.

- Only one of the proved sires used on this project failed to live up to the
promisc of his previous proof. .

Production performance of the erosshred females was determined
during the first normal Iactation period, and ail cows were milked 3
times daily for 365 days. Feeding and management was the same for
all groups and all were barn fed during the test lactation periods,

Qur facilitics were not extensive cnough to retain all animals in the
herd during their entire produstive lives. However, through coopsta-
‘tion with dairy farm operators, we obtained information about the

" subsequent production and reproduction performance of the cross-

" breds that afforded an estimate of their valve in commerecial milk-
producing herds.

- Production records of all project animals in this report are actual
first-lactation records, with mature-cquivalent values indicated in
most cases.
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BT ng only the ':feéoi'd.s of the females ‘that were. -:pi'adﬁced by2

- . following the breeding pattern of rotation of breeds, the experiment;
hes yielded the following results by generations: T

Mature-" -
Actual-production average eguivalent. -
: vaiue .-

Generation

Milk | Test | Fat | Age | Milk |-Fs

. ) Lbs. A Lbs. . | Lbs.
- Foundation 35 |10, 540 | 4 55 455 13, 799
Two-breed crosses._ 13,039 | 4. 53 586 17, 811
Three-brued crosses.__ 13,361 | 4. 44 | 588 18, 240
Progeny of tiiree-
breeds 13,174 | 4. 58 | 600 17, 764

The standard deviation and the coefficient of variation have bégn -
cnlculated for the first three groups (which have been completed) -
with the following results: S

Butterfat

Milk production Fat test. production, - .

Generation B
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 L7 114. 3
Two-breed crosses. .._| 2, 204 12. 9 . 496 , 75,3
Three-breed crosses..._| 8, 193 17.5 . 449 0. 112. 4

Because the foundation group is composed of animals 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 3,209 and the average coefficient of variation is 24.0. Thereis a '
marked decline in variation in the first generation, but some increase -
in the next generation. e _

These results indicate that, when production-proved sires are used - -
for crossbreeding in a 3- or 4-breed rotation, a big increase in milk
and butterfat production can be expected in the first cross, .and.stight -
inereases in subsequent crosses. _ L

Crossbred cows produced by this system of breeding were placéd in - .-
herds of cooperating dairymen where they proved to be satisfactory
dairy cows. The two-breed group completed 130 lactation periods on
twice-n-day milking, with an average production of 10,763 pounds of-
milk and 467 pounds of butterfat in 301 days. The three-breed group -
under the same eonditions completed 115 lactation periods, with an -
average of 11,270 pounds of milk and 480 pounds of butterfat in 208 .
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ays. - These are averages of actusl records, most of which were made,

‘hen- the cows were less than 5 years old. '

~“Studies of persistency of milkk production show thaé the crossbreds
heve a high degree of persistency, which accounts in part for their
high level of production. :

..%l‘he pattern of body weights seems to be in accordance with what
‘would be expected in various combinations of the four breeds used on
this experiment.

‘The order of breed rotation 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 improvement.

The results of this experimental breeding lead to the general recom-
mendation that for dairymen who are using artificial breeding, and
have no special interest In a particluar breed but are primarily con-
‘cerned with increasing the efficiency of their cows and establishing

o high level of milk and butterfat production, the best practice to
* follow is to breed each cow to the best sire available.

.~ "'The notion bas existed that females resulting from crossing fwo

‘. breeds might be acceptable dairy animals but that no offspring from

" such animals should 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 preduction-proved bulls,
will develop into very satisfactory dairy animals.
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