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3 ggfp‘erimehis in Bieeding

JERSEY CATTLE AT BELTSVILLE: .

An Analysis of the Foundation Cows
and of the First Outbred Generation'

By M. H. Forrsax and ). B, Paxken, Dairy Husbandry Rescavch Braneh,’
Agricultural Research Service

INTRODUCTION

Breeding investigations with dairy cattie were begun by the United
States Department of Agriculture in 1917 zt the dairy experiment
station at Beltsville, Md,, as a purt of the research program of the
Dairy Division of the Bureau of Animal Industry.  Subsequently, the
responsibility for continuing the hreeding research was transferred to
the Bureau of Datry Industry when it was established in 1924, and
then to the Dairy Husbandry Researels Branch when the Department
was reotganized in November 1953,

Tn 1917, the late B. H. Rawl, Chicf of the Dairy Division. conceived
the idea of developing seientific mformation in daivv-caitle genetics
by studying the suhject directly, through the use of experimental herds
of cattle.  The object of this expertmental work was o aiford breeders
anel dairy farmers @ move complete understanding of the laws of
heredity as thev apply to the hreeding of dairy cattle for economiesi
and profitable production of milk and butteefat. Tt was felt that
with n knowledge of geneties as a hasis for conducting a breeding
program and & successfully demonstrated plan of procedure for
applving such knowledge, dairvmen would be abie to earry on the
industry of breeding high-preduocing dairy cows witli greator assurance
of suecess,

At that thne, as at present, the dawy-catiie breeding business was
hrazardous beczuse n fugh percentage of the female offspring failed to
be profitable producers.  In lster vears, as information from dairy-
hord-improvement-nssoviation herds was sceumulated ad analyzed,
it was found that the cows in these herds were distributed about
everdy in three mitk-producing elasses,  Qne-third oarned a profit,
another third broke even, and {he other thind fajled to produce
enough milk 1o pay for their keep.  This last thinl could, of course,
be identified wil disposzed of after they were milking; but by that
time they represented a considerable enpital investment by their
owners, only a part of which would be refunded by the butcher.

A business with so large a proportion of failures in its operations
could hardly he considered efficient; yet such was the condition of the

! Submitied for publication May 13, 1954,
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dairy-cattle breeding industry. Later on, when more intercst was -
aroused and bull proving became more popular, the records from
dairy-lierd-improvement-nssociations disclosed a similar threc-class
performance for dairy sires—one-third raising production, one-third
about maintaining it, and one-third actually lowering production—as
measured by the records of the daughters of a sire when compared
with the records of thew dams.

That was the siluation at the time these breading experimants were
conceived, althongh at that time the volume of records was not great
enough to make it as impressive as later,  However, the need for a
better breeding procedure was felt.  Studies of breeding operations
at that time would not supply satistactory information, as few breeding
establishments were following a definite testing program.  Record
making was largely lor advertising purposes and hetice was highly
selective. Few breeders remained in the business long enough to
establish special merit in their cattle.

Studies of information gleaned from the hrewders’ herds all lacked
completeness,  Seleclive Lesting atd shifiing envivonmental congditions
in these berds led to erroneous or incomplete conclusions from results
based on such information. For these reasons, the Datry Division
inaugurated breeding mvestigations with herds where enviconment
could be stabilized, testing made all-inclusive, and selection eliminated,

There had always been wide discussion of the velative merits of
outbreeding, hinebrecding, and inbreeding for improving dairy cattle.
Therelore, plans were lanl to develop inlformation in the course of
these breeding investigations which would give o [air estimate of the
importance of the system of mating followed during a program of herd
improvement. by bhreeding.  One Tundamental question to which an
answer was o be sought was how to reduce the number of unwanted
low-producing females and  poor-fransmitting males among the
progeny of our herds. A reduction from 1 lalure in 3 to Lin 5 would
be worth while, and to 1 in 10 would be very wnad.

1t was decided that the most hopeful approach to a selution of this
problem wouldl be through the use of proved sires - those which had
already demonstrated their transnutting ability through the produe-
tion performance of their dauglters.  Producing ability was con-
sidered as paramount. since itis the sale of milk and butterfat produced
by the heed that makes its maintenanee and the owner's income
secure.  Even the owners of well-advertised breeding herds seldom
get move than 10 pereent of their gross income Trom. the sale of surplus
stock, and this 1s usually dependent on o satisfactory production
performance lor the herd.

BREEDING PROJECTS WITH JERSEY CATTLE

This project was set up st the Bebtsville, M., dairy station in 1918,
1t contemplated the continuous wse of proved sires to roncentrafe
inheritanee for high levels of milk and butterfat production.  This
procedure was prodicated on the theory that the valuable sire was
one that was relatively homozygous for the hereditary factors con-
trolling high lovels of production.  Furthermore, if these proved sires
]l had a similar tactorial makeap, the laetors for low production that
were left in the herd by previous sires would be gradunlly replaced
through the continued use of proved sires for a nnmber of generations.
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With the proved sire as the basis for improvement, the projects were
mapped so that comparative information would develop on out-
breeding, linebreeding, and inbreeding. Proved Jersey sires of three
families werc used continuously as the program developed.

The plan for the Jersey herd called for three groups of foundation
cows, which were bred to three proved sires of well-cstablished Jersey
lines or families. The first-generation oflspring were an outbred
eroup. These daughters were first mated to their own sires to-
produce an inbred group. After dropping an inbred daughter the
cow was next bred to one of the other unrclated proved sires to
produce an outbred daughter for comparison with the previous inbred
daughter,

Cortain difficultics and hazards constantly threaten the suceess of
oven the most carcfuliy planned breeding projects with large animals
such as dairy eattle, and it might be well to enumerate them for the
henefit of those who are impatient at the slow rate at which results
are fortheoming,

There is & sonstant threat of interference and interruption by out-
breaks ol discase that may ocenr in spite of constant vigilance.
Dusing this work, infectious abortion, tuberculosis, and mastitis have
all been encountered and have taken some toll in passing.

With proved sires brought in at advanced ages there have been
deluys due to sterility, and accidental losses of important sires have
reduced numbers of oflfspring in some groups.

The fact that the reproduction rate in cattle is slow has made it
necessary to undertike the projects with the certainty that results
rould be attained only after many years.

The maintenance of environmental conditions without change over
a Jong period has been a diffieult probiem, not only heeause of changing
personmel but also because of a natural desire to utilize the steadily
developing knowledge of the factors that influence production.  Kven
the possibilities for the improvement of the experimental procedure
which have grown out of this work itself cannot be utilized without
reducing the value of the results achieved in the carly yewrs of the
experiments, as, for instance, the substitution of the 3035=dny record
for the yearly record.

The becessity for upholding the standard of cxcellence of sires
brought in, the sustaining of enthusiasm while awniting stow-moving
results, and the suppression of zeal to push the better and neglect the
poorcr groups, are all minor lactors that weed careful watching to
maintain parily ol opportunity for all generations, since the human
clement cannot be entirely nverlpoked where the mitking and general
cure of cattle are concerned.

PROCEDURE FOR CONDUCTING THE BREEDING PROJECTS

The Tormulation of procedure for conducting these projects required
careful consideration.  Once they were lnunched aceording to a certain
plan there was no possibility of altering the prescedure materially
without sacrilicing the completed part of the work. 1t s the changing
of methods and of enviconment that most often discounts the value of
hreeding studices based on results in commercinl berds. These changes
in herd management are often due to changes i cconemie conditions,
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In order to stand the test of time it was deemed best to make all
requirements of procedure moderste. No extreme conditions were
.established, as these are always difficult to maintain over a period of
years, and success depends too often on the skill and enthusiasm of
the individual. Moderate requirements can usually be met, even
where management personnel is subject to change.

To meet the demands of good experimental procedure it was
necessary (1) that no culting or sclection of females be practiced after
the foundation herds were established, (2) that all female progeny
of the various sires bo raised and developed without regard to the
appearance or producing ability of themsclves or their dams, and (3}
that the results be based on unselected and unculled groups. The
problem was to study inheritance and transmitting ability of all
amimals in the herd under uniform conditions.

Following the above prineiple, all the female ealves are retained and
raised under conditions that should insure satisfactory growth up to
producing age.  Calves are separated from their dams shortly after
birth, placed in small pens in the eall barn, and fed by hand.  Whole-
milk feeding continues up to 4 weeks, at which time skim milk is
substituted.  Grain and hay are offered as soon as the calves will eat
these feeds. At 6 months of age skim-milk Teeding is discontinued,
This procedure is general, but the feeding of whole mitk 1s continued
longer than 4 wecks if the ealf Incks vigor or is retarded by sickness,
Corn silage was fed to ealves past 6 months of age in the first fow vears,
but for convenience this practice was changed and grain and alfalfa
hay now make up the whole ration alter skim-milk feeding has been dis-
continued. The quantity of grain has bheen varied from time to time
and has ranged from 2 to 5 pounds daily for animals 8 to 12 months of
age, but suflicient nutrients to afford good growth are fed at all times.
The most satisfactory procedure alter skim-milk feeding s discon-
tined is to allow a maximum of 3 pounds of grain dnﬁy aud free
access to alfalfa or mived hayv. 1€ is known that a fairly wide range
of rations will insure satisfactory growth.

At a year old, heifers are moved into the herd barns, Silage in
winter and pasture in season are then added to the hay and grain
ration.  First breeding of heifers is in the 15th month, for calving at
approximately 2 years of nge.

It, was determined that the measore of proslucing ability should be
the amound, of milk and butterfatl produced in 365 days under standar-
ized conclitions, When the projects bepan few breeders were inleresiod
in 305-day production becanse the record was at o disadvantage when
compared to the full-venr record,  The later trend towird the 305-day
record and twice-as-day milling was not vel appacent, and hewd testing
was not even discussed, I the plan woere being established today,
the 305-day test would probably be adopted, Turgely beenuse v is o more
general practice, and also heeanse tf would hasten resulis by shortening
the calving interval,  Wilh tlis hackeround the 365-day record was
seb up as the standard, and records e made on three milkings daily
throughout the period.

The cows are kept in box stalls during the test period.  Feeding is
based on size of the cow (muintenance}, the rate of production of milk,
and the butterfat test of the milk. Feeling standards are used to
determine the nutritive requirements, based on weight and production
at the beginning of each montli, ind the feeds are adjusted accordingly.

.




and a grain mixture with a digestible protein content of 18.2 percent.
" Beginnmg in July 1933, the digestible protein content of the grain
mixture was reduced to 15.5 percent. so the beet pulp was fed dry
and mixed with the grain in the proportion of 1 to 4. This assured
greater aceuracy in feeding the beet pulp and made the proportion the
same for all cows. '

Pasture is varinble in the Beltsville locality, and as there was no
assurance of adeguate pasturage {from year to year, and niso because
there is no accurate means of determining the amount of nutrients
obtained from pasture when other rations are heing led during the
pasture scason, the cows have no pasture during their test years.
Exereise is pormitted in a dey lot.  All cows are encouraged to eat
hay and silage by offering them slightly more than they will consume,
anc the gerin ration iz apportioned to make up the vest of the nutrients
required for maintenance and production,  No high-powered feeding
methods are fellowed, and no effort is made to pamper individual
anitmals with special feeds.  During the test year the cows are bred
in the fifth month of lactation.

All cows are putl on tost ab the flrst enlving, if calving is normal, and
thereafter they are tested under standard conditions as frequently as
otr facilities will penuit.  The object of the first record is 1o insure a
measure of production fo be nsed in the event the cow dies or becomes
incapacitated before reaching maturily,  If the first parturition is
ghnormal or something happens io inlerfere during the first test,
another record is begun at the next ealving. During the lactation
periods when cows are not on standard fest they are bred for yearly
calving and are frequently used on experimental feeding trials.
Facilities do not permit having all animals on fest continvously, nor
is this deemed necessary in order to deiermine their producing ability
where the testing is done under well controlled and standaniized
eotulitions.

All cows were mitked by hand until Nevember 1928, when v part of
the herd was changed to machine mitking.  After June 1931 the entire
herd was milked by machines, except thal most cows are milked by
hand during one Tactation period nfter the first. Sinee dJanuary 1950
all cows on test have been milked by hand.

Every effort has bheen made Lo provide conditions of environment
and management that could be made contibuonsly uniform. The
feeding and handling ave such as to enable cows Lo demonstrate
dilforences in theiv ability to produce, under the environmental level
imposed on then, A restrictive oy variable envivomment would defeat
the purpose for which the projects were sel up.  Unfaverable environ-
ment will Hmit the expression of good production inheritance.  Pro-
inetion records during test years are micle under the supervision
of the Uuiversity of Murvland and in accordance with the rules of
the American Jersey Cittle Club.

Records made by cows under § yeurs of age when used for compara-
live purposcs are correcied to a mature-age-equivalent basis by use of
corvection faclors, but no other adjustments are muade. Records
made by cows with blind quarters are noted, but no correction is
attempted, beeruse the shrink due to a nonfunclioning quarter cannot
he determined definitely.  Reeords Tor Inetations shorter than 385
days are used as made, hecause the conditions are favorable for a full
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“year’s record and the fault is in the cow. Sickness in cows is noted

. and they are given proper treatment, but no allowance is made for
any nondeserminable loss in pmdt;ction. If the interference is severe
the trinl is repeated in the next lactation period, Temperature
control is not possible with the equipment at Beltsville. No artificial
means are used to tnake the test cows more comforteble during the
summer months, theugh no Jdoubt the lugh temperatures and high
humidity do result in lower production levels for some cows and
particularly for those freshening in the spring or early summer months.
While all cows are huused under the same conditions, extremes of
tempersture and humidity affeel cows al different periods of their
lactations, but no attempt is made to correet for such effects.  All
abnormalitics are recorded and exceplional enses will be discussed
individually. _

All cows sre retained in the herd until they die from natural enuses,
or are shhughtered for fuilure to breed, or beeause they are no loneer
useful on the projecis.  Those disposed of are slauehtered on the
farm te afford post morten wformation awd Lo complete other seien-
tific anatomicat studics.

Thus, every effort is made o give each cow, no natior iow poor a
prodncer she may be, the chanee to produce up Lo the fimit of hee
inherent capacity.  The cow with a eapacity production of 350
pounds of botteslal has the sime care and management and the
same opportunity to prodeee bey maximum, as the cow with a enpueity
preduction of 800 pouds. The only controlled varintion is fhe
amount of nutrienls fed.  An altempb s smade {o feed each enw
approximately 10 pereent more nutrients than ber cateulated require-
ments, i order thal o hmdted produoction may not be attributed to g
limitation of feed. These standsedized conditions are destened to
give every cow an equal epportunity (o produce up to her eapacity
and undoubtedly the low- {o good-praducing cow has that opper-
tunity.  There may be seme exeepiionallv high producing cows in the
herd that would make muoch higher records if they were illed
times & day instemd of 3000 they were kepl i sereened stalls cquipped
with clectric fans during the summer monthe, and i their appetites
were catered 1o by special feeds, Probably there is o pretts definite
ceiling bevond which cows with higher inhoerent capacily cannot go
when hanelled under the standardized conrditions deseribed.

Calves nre weighed every 10 dayvs for the first vear and monthly
thereafier. Bmi\' meastrenments have been miasle of all antmnls
periodicallv since 1924, and photographs taken by sehedule and in a
comparable manner

Every effort is being pul forth to assemble and vecord complede
information that mny be uselnl o interpreting the mberitance of
productive ability in sl the animals involved in these studies, and to
avotd hasty conclusions hused on incomplele data,

DECIDING WHICH RECORDS TO USE

In studving inhertianee of itk production (e mvestigaior is usu-
olly confronted with the problem of determining, in eases where ani-
mals have more than one production recond, which record most aecu-
rafely measvres the producing ability,  Opinion is divided as to
whether the Fehest single Inctation pericd record, an average of all
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lactation records, or the lifetime production record should be used to
define producing ability. In commercial herds where the sale of miik
products is the source of income the animel that has a good lifetime
production will be more profitable than the animal that is a good pro-
ducer for only one or two lactation periods; but where the seri'ection of
breeding stock is important or where an anaiysis of the inheritance of
producing ability is sought, it seems cssential to use the stancdard
that is most nearly free from interference by environmental factors.
Lifetime production may be interfered with by breeding troubles,
improper feeding, damage to the udder, or other injurics, none of
which has anxvthing to do with inheritance for level of production.
Lifetime performance may be as much o measure of good herd manage-
ment as of inheritance.  Very often the cow that has a good lifetime
record is one that was fortunate in escaping injury and attacks of dis-
case.  Whether these animals possess an inhevent resistance to disease
or an inheritance for superior constitution or hardiness that enables
them to be good producers year after year, is questionable.

Lifetime avernges teml 10 reduce the variability of groups of daugh-
ters, and us this is an important point in stwdying the transiitting
ability of sires, it would appear secossary that variance be considered
without the modification that averaging woukl introduce.

The planned procedure in these brecding investigations is to start
all cows on test utcler controlled environmental conditions when fresh
with first calf, and to make a seecond record after the cow has reached
the age of mature production.  Whenever facilitios permit cows are
testedl in intermediate lactation periods.  The mature record would
be the best standard for measuring producing ability, if it could be
salely assumed that all would go well; but unfortunately some animals
die or become sterile before reaching maturity, others suftor injuries
or udder damage that may interfere with the full expression of their
inherited ability, and still others are started on test during years when
difficult ealving or other unconirollable factors interfore with the nor-
matl functioning ol their milk producing equipment.  These latéer
items furnish the principal reusons for starting cows on test with first
calf. ‘The probabilitics are greater that the average animal would be
sound and normal in her first lactation than at any subsequent lacta-
Lion period, but even the first lactation period is subject to inter-
ference by some of these phivsiological derangements.

It might e supggested that an average of all recorls would be a fair
compromise, but all animals do not hiave multiple reeords, and where
only one reeord can be considered entively normal the average would
mierfere with the correet interpretation of the results.  The compari-
son of the average produetion for a number of laetations for the dam,
with the first lactation of the danghter, often proves mlvantageous to
the daughter because of the fact that the dan is very likely to have
a letdown in one or more luctaiions beeanse of injury, diseuase, or
difliculty in calving, and this vesults in the average being considerably
lower than her production for the lactation periods in which she was
normal.

The use of beifer records only might be sugeested as a satisfactory
solution, but under the best of conditions all animals do not calve at
the same age, nor do they all calve normally the fist time.  Further-
more, if slow maturity should be a characteristic of any particular

HOAT I h et



http:n.nirnn.ls
http:ullcolltro!l"n.hl
http:stn,ndn.nl
http:anima.ls

TECHNICAL BULLETIN 1101, U. 8. DEPT. OF AGRICULTURE

- group, the use of Leifer records alone would act to the disad vantage of
members of this group. :

Age correction Tactors help to overcome the effect of age differences
and their use is warranted in ironing out unavoidable differences in
age of first calving and also in making heifer reeords comparable with
mature age records.

After weighing all of the above facts and theories it was decmed best
to use the highest records in all cases, either actual mature records or
the immature records calculated to maturity, in the statistical analvsis
of the data, This inherited ability of a cow to produce milk is estab-
lished at the time of conception. Heow well this inheritance is ex-
pressed by the individual depends on the degree to which environment
inhibits its cxpression.  Environment cannot add to the inherited
potential but does limit its expression, and when this limiting action
18 held to a minimum then inherited ability is most fully demonstrated.
Therefore, the highest record is the best measure of inhertted ability
of all animals under uniform environment.

The material thatr follows is an analyvsis of the producing, reprodue-
ing, and transmitting ability of the foundation cows assembled for
this project, and of their progeny sired by the three Jersey bulls usedl
concurrently, The Moose O'Fernwood 137024, Karnak’s Noble 4th
115589, and Homl’s Sophir’'s Tormentor 145709, (See First Three
Sires Used in the Jersev Breeding Project, . 150}

In order to demonstrate any progressive changes which might come
about through the use of production-proved sires it woukd appear to
he desirable to analyze the data o a generation basis.  There was
bound to be some overlapping of gencrations as the work progressed,
since some of the foundation cows wore still in the herd when the nexi
hattery of sires came into service, and bulls do not all continue service-
able for the same length of time.  Reports will bo made of the resubts
of the continuous proved-sive breading on s generation by generation
basis, at least until the averlapping of generations becomes too in-
volved to continue in this manner. Tn the beginning the picture s
clear, sl this first report is based on the matings of 3 proved sives
io the original Toundation cows, which have been subxlivided into 2
groups.

THE FOUNDATION JERSEY HERD

In December 1918, 4 Jersey females were purchased in Massa-
chusetts, but only 1 of these and her daughter were used in the
Beltsville projects, the ofhers having been sent to a branch station al
Jeaneretie, Ti.

1n May 1920, 7 femnles were purchased in New York State and this
group was enrrving 2 fermale ealves. One of the ealves died and the
other was added 1o ihe foundation group.

In June 1920, { cow was purchased in New York, 12 in Marylasul,
3 in Massachuseits, and 8 in Maine.  The New York cow died and
of 4 female culves carried by the other cows, 1 died and the remaining
3 became foundation cows,

A vewr fater § females were purchased for another projeet—4 in
Maine, 2 in Massachusetts, 1 in Virginia, and L in Connecticut.
These 8 females and the 2 female calves they were carrying were used
as foundation cows, which mekes a total of 46 foundation cows that
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were bred to the first 3 bulls on the project. As the work progressed
some additional females were added to the original foundation group
but they made no contribution to the results reported here. .

Three of the cows (Nos. 462, 453, and 464) were born in Oregon but
had been used in herds in Maine and Massachusetts. All others weve
born in the States indicated.

Table 1 lists the foundation cows by Beltsville herd numbers, dates
of birth, age at the time the project started, place of purchase, and
names and breed registration numbers. They are divided into three
groups for the reasons described on page 12.

Tapue |.—Females in the Jersey foundation herd

_ i 1 _
i i . i
(:1':’]_‘._'[";{,‘2_" Yate of hirth E Aﬁ'-lg_,;t' © Where purchisd ‘ Nanie and reglstrution Na.

Group t: . ]
 Mussachuszetls. Brizht Dorts of EINside 406071,
7oNew York i Snpkic's Jneoka Borects 314861,
i Ineoha’s Lorettsy Sophic 357535,
Taentn of Jersey Lawn Sth 360624,
Enphic Jamba Smoky 35599,
Jacoha's Wonder 3850h0,
¢ Frenba’s
Dlaeotn's E
© Bophieson [viagr ]
" Eapte’s T vl aGaseT.
.. 16, 1910 Sophi’s 1ving %447,
U 1520 . B .. Boplifets Irepe TLass SO07T89.
RS20 O 11 d B L Co. . Veidn's Interested Yoris 500054,

CQet. 11917
. 95,1018
AL
;B IR

5. 1918
15, {08 |
¥ 26, I8 |
g, 8,1018 !
NI
S5 TUIR
R
ar. w1019
20, 11§ -
L2 NS
ARESTIT
2L

24, 1919

24, 1014

; Bept. 9, 16
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Table 2 gives a summary of the total reproductive performance of
foundation cows in the various groups. In addition to the 43 cows
included in the tabie there were 3 more foundation cows, 2 of which
(Nos. 430 and 446) died shortly after reaching Behtsville and 1 (No.
453), which was born there, was discarded as a- nonhreeder, These
3 animals would have been members of group 2. The 43 cows in-
cluded in the study averaged 5.5 pregnancies, with some variation
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TaBLE 2:-~Reproductive perfomance of j_‘&:'i[nda'tionl cq"'ius: in the various groups

i B T
ironp & Oraup T Group 3 All groups

Tintes pregnsnt (number)

|
. [Coneep- . Coneep- . [Concep .« |Concep-
Co%5 tians | CO%E 1 fans i Cows “lons | ©O%S | tions

Number| Nwnber Niember) Number] Numier
- 2 z

&
&

Average pregnancies per H
CPOW. e et ber,
- Pregnancles torminated
in other herds ... ....do....
Cows died pregnant uat
Beltsville. ..o oaeno L
Prepnancies terminated at .
Beltsville ooooooee. o __Ldnl.

[ S I

Results of 208 pregnoanelss termiie
nated ot Reltsville:

Live fertiale galves,
Dead female calves
Lilve made cadves_ .o
Dead male calves. ..
Ahorted female palves. L
Abarted made endves___ tho
Aborted {sox unknown}, Ldne,
Mummfled fetus_ . da...

P LT T

- =1

t Ineludes 2 twins,
t Includes 1 twins,
# Includes 6 twins.
¢ Imcludes 34 Lwins.

between groups 1 and 2. The animals in group 2 were younger on
the average when purchased than those in the other groups, which
included animals that had already celved once or more. ~ Twenty-nine
of the pregnancics were terminated before the cows reached Beltsville,
and 4 cows died pregnant. Group 2 animals have the comparative
disadvantage of having their entire breeding histories recorded, hut
some of the animals in other groups had already established some
breeding history before they were brought in. This could readily
sccount for the difference in average number of pregnancies between
2roups.

It took 562 services to establish the 210 pregnancies at Beltsville,
an average of 2.68 services per conception.  This ocenrred during a
period when the herd was heavily imfected with Brucellosis, and in
addition during the carly stages of the hireeding project every effort
. was made to get cows with calf in order to Duild up numbers in the
firat generation. Sex ratio was about even in full-term calves, partly
‘due to the number of pairs of female twins. When sex was deter-
mined in aborted fetuses there appeared to be a preponderance of
males. The incidence of abortion was abnormally high because an
active Brucellosis infection established itself early and was not con-




trolled until the herd was finally -divided on & basis of the Bang’s
test. Five sets of twins recorded were all female twins. '

In the early stages of the Jersey breeding project every effort was
made to keep the herd on & broad base by obtaining female progeny
from as many foundation cows as possible, and for this reason cows
were sometimes bred more often than would be practical under com-
mercial conditions. This practice vielded some unusual information
on the possibilities of having cows vonceive after repested matings.
The individuals which responded oo late services also tended to raise
the average number of services per conception for the entire popula-
tion, and in table 3 the breeding performance of the three groups of
foundation cows is broken down on & basis of humber of animals that
conceived on the Ist to the I8th service.

-
Tasnke B —~Number and percentage of conceplioms by three groups of foundation
cenes on. sevsica Sdicaled
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The complete breeding performance of the foundation cows was
not made at Beltsville, ronsequently thiz population may not be
entirely typical. Twentyenine pregnancies had been terminated in
the herds where previeusly owned, before they were assembled at
Beltsville. It will be noted that about 75 percent of the pregnancies
were established when the cows had been bred 3 times, and more than
90 percent were established when the eows had been bred less than
7 times.  There is some difference between groups in the number of
services required to establish pregnancy, but this may be accounted
for by the fact that in group 3 several cows with good previous breed-
ing histories were introduced into a herd with an active Brucellosis
infection. Had the authors lollowed an wrbitrary pruactiece of dis-
carding cows after § attempts to settle them, the number of services
per conception would have averaged zbout 2. These data indicate
that it would be difficult to make any wrbitrary decision based on
aumber of services as to when a cow is definitely sterile.




:Pradution récords riadebiy the Joundation cows of Beltsville on 8 milkings
- daily for 365 days (a8 enlculaled lo 6 mature-equivalent basis) .

Butterfat State of origin

Pounds
Wassachusetts,
New Yeork.

ha,

Do,

Da,

o,

Do,

Do.
Massachusetts,

Do,

T

New York.,
Maxsucksetts,

-

Marviand,
De.

Do,
1Mo,
T,
Da,
Te.
Trp,
T,
Tra.
Do,
.
Mujne,
T,

Tr,
Da.
Do,
To.
e
No.
Maryland.
o,
Deo.

Creapron.

Lo,

T,
Maine.

T,

T,
Virginin.
Connectivngt,
Maktie,
Conneetizt.

Aversgeof Moo ___ .l ceal... H, a4

firand average of 40, ermimman—. H.-N.'ii

I No record.

- PRODUCTION RECORDS OF THE FOUNDATION COWS

Table 4 shows the maturc-cquivalent production records of the
foundation cows. All these records were made under the standard
conditions at Beltsville on 3 milkings daily for 365 days.

The grouping of the foundation cows is more or less arbitrary, but
the 13 cows in group 1 came from 2 herds which, it was felf, had
. demonstrated 2 fairly sound breeding program for & number of years.
- This" was substantiated later by the results of systematic testing at
Beltsville. The 2 herds from which the 23 cows n group 2 came did
not have the same background of & long-time cow-testing program.

pdy 4 kg A

o
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EXPERIMENTS IN BREEDING JERSEY CATTLE

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

Most of the 10 cows in group 8 were brought in for use on another
project, and were select.er% because of their family breeding. They
arrived somewhat later than the others and seemed to react more
severely to the Brucellosis infection. In addition, some of them
were well along in years and it is doubtful if the production records
made by some cows in this group are truly represenisative of their
real ability. On the basis of their actual production records, how-
ever, they appear to be on a par with group 2, but the authors are
inclined to believe that had conditions been the same for all groups
they would have averaged close to the group 1 cows. This may be
speeulative, but it does help to understand more fully the results
that will be shown for the progeny of the cows in the different foun-
dalion groups.

The mature-equivalent records of the 40 foundation cows averaged
11,443 pounds of milk and 625 pounds of butierfat, Four of the
foundation cows were daughters of other foundation cows. These
4 daughters averaged 594 pounds of fal and their dams averaged 835.

Block 2 (lable 6) gives a summary of results of ¢ tests on the three
groups of foundation cows. A highly significant. difference is shown
Between group 1 and group 2 in hoth milk and butterfat production,
and a significant difference is shown between group 1 and group 3 in
butterfat production.

Only 21 of the foundation cows, or about half of the 41 foundation
cows with production records, were represented by female progeny
in the first generation.  Since this division of the foundation cows
was entirely random, it might be interesting {o determine if there is
any wide difference, in milk-and-butterfat production level, between
the ]mws that had project female progeny and those that did not
{(table 5).

TavLe do-~Arveroge muture-equivalent production records of the Joundntion cows with
tested female progeny and of thase wilhout female progeny

FPowmiadalion cows with twsied Fomnglelion cows withat
nale progeny Rrrrenle ey
Faundation cows

Cows  Milk funerfar Cows | Milk Hutterfat

CNwwher | Peals T Perg Figadx | Numter T Posaniy © o e
B 0 145 - =

fivatge 1 [ P 3 e i2 i 5 5 A0 il

Gropp . ... . . 1 i AT
fGirop . .. A iy T f L i H i AR L . i3
o7

Cocflicients of variability for milk are 10.47 und 21.80, respectively,
for the 21 cows with tested proweny mmd the 19 without tested progeny.
The cocflicients of variability for butierfal are 20,07 and 20.03,
respectively, for the 21 cows and the 19 cows.  The difference batween
the means are not statistically significant, as shown in block 1, 1able 6.



http:Found:.ti

TABLL 6.—Productivn. means, standard deviations, and-coefficients of variation between varions aroups of foundation cows and the ﬁrsl-yeneralwn’

Foundition: cows

S s, 5 O o 1 o e 7

BBloek 13

Al eows

Cows with nxm..nnv
[N mv without progeny
Block

WS m Lroup |

(’m\'x with progeny (unweighteds:
From group I
From group 2
From group 3

Rioek

Cows with ;-rm.vn\' (\\clghlvm'
From: group .
From group 2
~From greup 3.

A3 groups

Block &y
All daughters of 3 sires
rughters of Moose .,
Paughters of “Normentor
Paighters of Karnnk

VST

24

19
1N

AU

1.

5
i
:

Aniuals |-

" Nippher: -
4

Prodnetion means

Milk Butierfat

oy
'

()
||,Ml.)

12,918

10, 701
1,010

1 mwil i

a6l
pooy

a0 |
5.9l

a6l
f60

Pou Iulv :

026

a0
47

7

BN
84

i)
A
oy

080
{18

PO

(8}

FIRST-GENERATION

P I‘U{[(’ n l/

Standard devintion

Milk

Imnul* v Pereent
74

047

LAl
L

2,400

1, 799

2,076
|, 795
|.Jlm
I “N

PROGENY

2101
i

2082 |

Butiorfat

Pou mls

[§ A
87,0 °
1566
126,49

Coellicient of variation

i

H

"Signiﬂcnntt test between 1

Milk

ot s
10,47
21,80

17,68 -

ISQ_’

J, HE

Pest

Percent
8,58

012

8.0

TR
601
902

Poinds
20,10
20.07
20,08

14,31
17.70
23,15

16,0
TRTE
2049

o Ciroups

I
Mitk

I7.<l‘.' :

18,06

14,466
BT

16,78

LN meansnot alLlllll( unts | asterisk moeany \1;,n|ﬂv'lm atthe S-percent level: 2 asterisks mean hl}.,hl\' ,smnlh:-ml il the f-peréent level,




EKPERiMENTb IN BREEDING JERBEY CATTLE

Table 6 was developed to bring together the relationships between .

the varivus groups of foundation cows and their progeny in the first
generation, The number of animals, the means for milk, butterfat
test, and butterfai; the standard deviation for these three items; and
the coefficients of variation are shown. The significance and non-
significance of the differences of the means :1('(-01'<|11w to the 7 test are
also shown for butterfat and milk where NCCESSALY.

Block 1 (Lubic 6) lists these comparisons for the total foundation
group.  Within this group of 40 Ipundation cows only 24 had daugh-
ters which completed production reconls.  The differences are not.
statistically significant between the group with project progeny and
thal without, mndieating that there was no bias from this source.

Block 2 (table 6) shows the 40 foundation cows separated into 3
groups.  There is a highly significant difference between groups I and
2 in both milk and butterfut, and a significant dilference between
aroups 1 and 3 in bulterfat.  As explained elsewhere in the text,
however, the 3 sires were mated to cows in all groups, with the
exception of Hood’s Sophie’s Tormentor, whose daughters were all
lrom group 2 dams.

Block 3 (table 6} shows a breskdown of the 21 foundation dams with
letnade progeny. In this sorting there is no weighting of the dams
according to the number of female progeny.  Between these groups
there was no stutistically significant «differenee with the exception of
a significant difference st the 5-pereent level between groups 1 and 3
for butlerfat,

In block 4 (table 6) there is the same grouping of dams as in block
3, but the dams have been weighted according to the number of
femule progeny.  In tlas arrangement 1there is a signifieant difference
between groups 1 and 3 for milk prodection and o highly signifieant
differene e between groups 1 mwal 3 Tor buttierlal.

Block 5 {table 6) ‘aill‘}\\‘: the means, standard devintions, and coeffi-
ienls t’.nl \'zumi.lon for the fqu!—;_{un(_‘l ntion progeny, first as a group
and then by each of the three gives used conanrendly. The data in
Blocks 4 and 5 afford w direcl comparison beiween the 27 dams
fweighted) with fetmnle progeny amd the 27 daughtes of the first 3
Jersey s,

FIRST THREE SIRES USED IN THE JERSEY BREEDING
PROJECT

In disenssing the fiest three sites thai were used i the Jersey
broeding project, it will be necessary to melude the toral breeding
pesformance of each sive in onder to get n trae estimate of his worth,
The wse of the three sires was il restricied to matings with the
foundition cows (o praduce fivst-genesation  outhreds, sinee  the
project plans also eatted for mating each sive Lo daughters of the other
twa sites 1o produce secemrl-generation outbreds wnd wlso mating each
sire 1o his own daughters to produce second-generation  inbreds.
Therelore, the data an the breeding performunce of cach sive wre
shown in subsequent tables with a reakdown hased on the various
rEIer oS,

PR e 1)
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The Moose O’Fernwood was in service in the herd of R. L. Burkhart
at Albany, Orez., and was purchased when that herd was dispersed.
At that time he had 4 daughters that had completed Register of
Merit records, and the mature-equivalent average of their records was
721 pounds of butterfat. Other daughters were on test when the
herd was sold, where they showed evidence of good-producing ability,
but none of them completed a record in the herd to which they were
moved.

The Moose O'Fernwood was an Owl-Interest-bred bull, as indicated
by his pedigree shown with his picture in figure 1. He was born April
30, 1915, and brought to Beltsville in October 1920, where he was
used on the Jersey breeding project until his last successful service
on June 20, 1927—nat which time he was 12 vears 3 months of nge.

v

Froure | —Thse Moose O berawood 137024, one of the first three gives wsed o the
Jorsey hreeding projeet at Beltsvilic,

Peptaner oF THE Moaose (YErexwoon L3702

['f‘hu Chef ' 2105 s
Epermtiehl {hy)
i Lt 1:«‘.1nlrn|i’n‘h! Lagein P54

The Ohwl's ke Theedats Dk of Dorgaue
Babr AT

i i}yka-’s Erprige iy
The Manse 1TeEE 2{1215':‘:l'rn’1113 < Maiil
O'Farnwoul : ’
137024

Spwemtield Owl 708K .
Spwrmiield Liisgsie 120530

Owl™ Interesie
Tonas: 22724

tideresped Prigee 52204
Latgpestid Nutioy
anies TRNTUS

{'HI\- trwl b 2 nn e

Nuthoy's Tones 122504




Table 7 shows the total breeding performance of The Mooge O’Fern-
wood at Beltaville, not only when mated to the 3 groups of foundation
cows but also when mated to his own d'au%hters and to daughters of
the other 2 sires that were used concurrently in the herd. '

Tanre 7.—Tolal breeding performance af The Moose O'Fernwood when iced in the
Jersey breeding project al Beltsvilie

Hesults of coneeptlans

Cows First-pe.eration ontbreds

Femuales to which | Cows | that

3 . ] |
The Moose was mater Females Males . Abortions |

i 3ex
| un.
Fe- Male Iknuwn

: r ;
Eive ! Mend : Live ! Dand

! !
i! \ ; J male !
I

wume | Num-! A m- TNR- N Nume ' Nim- | Nuwm- | Nume-

Foundation cows: & fer ber fer + ber . her Fer 0 ber C ber | her ber
Group Voo ... B A £ L 1l 5 . 0 3
Group 2 i : g a0, 3 i . n,; I O
Groupd.. 3T ! 4 L& i . Soow 13

Total ... .. 3l £ IR i i ’ L]

Danghtersof Moose._ .

Paughters of Kamak .' 2
Pratieliters ol Tor *

B 11 I

AN females ) .’--IT.V_":;"_'
I i I o] i

FInclades 2 wing.

The disease situation in the Beltsville Jersey herd, as in the earl
periods in many other newly assembled henls, was eritical,  Brucel-
fosis was rampant, and many ealves were weak at birth and did not
survive.  Breeding difficultics were a natural aftermath of this situ-
ntion, and losses «due to sterility following abortions were rather heavy.
The totals of living female calves, as given in table 7, look substantial,
but the project Josses are better apprecinted when presented in tabular
form (table 8).

Tanve Bo—Eurly losses of female progeny that were aired by The Moase O Fernwood

i .
First-onveention outhreds . | H
vy Spenmel- | Beeqnel- |
; i LAl H L R T T r‘;'i'll"“ ::"r
Fronn From Fromm | tlondn- | tion ont- emlﬁ:‘ms
prongr | YRR 4 1 TH L alld b hreds 0 hreds
OWE D WwR T pows [ !

Female propeny of Movs:

i Arnmber . Nunber | Number | Number | Number | Number
: 14 i ' 2 | 2

Born alive. i b [ ;

Lasses:
Dlied nseulves L
Nonbreeders,. oo
Nonhrepilers after nhortion |

NEE fufect femindes
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" Tuble 9 is a listing of birth dates, names and registration numbers,
-and herd numbers of all the Beltsville daughters of The Moose O'Fern-

. wt_)od(,l and also the ages of sire and dam when these calves were con-
ceived.

TaBLE §.—Female progeny of the The Moose O'Fernwend, and age of parents al Lime
of conception

l t

I . . rd + Fane. | Aol e of

Doughter's herd . C Praghter’s mine and registration Herd » Faun. sirg ut id‘.l!’l’l m
n. ' No, R
N 1

irt! - Nouof ;o dation
Date of birth d':’m?f : fi_:"d:';‘ concepd coneep-
b tign | Liom

First-gencratinn
outbreds: -
e 25,1921 b Owlet Jacoba lrepe 512 oL 1
4, 1021 1 Owlet Sophk Lou 40122 _ . |
|
|
|

ivr Mol v, Afn,

5 3
9 :
0
a

|
L 15,1022 1 {1} i
27,2 - R
61925 0 () D .. o
.2, TU2R clet Sophieson Lvana 600007
. Bo1ead e Ciambop Mol 05dst
. B TIRM ¢ e amaeame aas L ..
. 2T Hophic Fipriz 642478
LR 12 Owlel Sophie Doable Dot G30039
1L 1924 Qe 3vhil Fonvic Maid 50141
131924 0wl Sophivsen Moerry Auid !
GAL A2 ;
y o e Owlet Corey (a0 Lidy Loty
: HAL-EA,
June 24 Owlpr Hillaidde 1inris vl ..
Felv 02 ! eimie e e e
FPeh. 925 1 Qwlet  Brouble Preinber Jiwenba
L GSGAR, :
. Muar S Owlet Premier Jagobs G .
© May 101025 ¢ Qwlet St Mawes Huby BiET1 :
Cinne 35 5 Owhet Sybil Faovie  Princess
L BBSRTAL
S Cen 5 193 T Owler Loy Giraee 738734 .
Sdume 201 Y Ll e e e
Jape 2819 0 Owlel Sephie Jaeoba Dinve 70047

Dl el Lt

R A RN N T R LR ]
e I

)

Yune 81024 Owlet Lad v Raleigh Souhie ik 2
Bwse 71007 Owlet, Karnak Interest Tr0056

DAl E MRS (6
Bepto 2410 1y e - .
Ang. W1 Daubie Owlet Sophiesm TH61
Dhee, 17,4827 [ronbile Owlet Sophie Muid S0

All milk and butterfat production records complered by all Belrsvalle
daughters of The Moose O’Fernwood are listed in table 10, along &ith
their mature-equivalent values. The average body weights of the
cows while on test are also shown.
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TaBLE 10.~Produckion fecm-ds of daughterr of The Movse O'Fernswood on 8 milkings - '
- daily for 365 days :

' Actnal record Age |Matureequivalent value| Avers
when SEe

Tumghtor's herd No.

. { roenrd bod]y
Milk Butteriut P ) Milk Butterfar weight,

e 'p, T |

First gonevation outbrods: : ’t.?” pitx. Lereent, § m”",f"
= r M el *

13 ---~-~-‘---~--~----—------]{;2,2‘;1‘.i 520 Ma

R Y alih

{05, . EICRE 50K

LR it

G B 447

Gid S -
. w3

BI5s BT

@i
53t

-

Fawnda; Percent; Pongdy) Pounds

44
52
4,751

S —— T e T

the

-

nik

My

G L =N TULE LN LG dd tnr

e g
Ly

P In =0T TR

it
i

i

e

=

47
LT
#i4
Hecard getrragi
W5

M e 3

LR B o
[E R R A

Spenned graveation intha
His e

w1 -
SEan by

o8 Ll

F A0Sty reoord, Brad doo seon,
* Following abortion.

Table 11 shows the best mature-equivalent record of each daughter
of The Moose O’Fernwood and that of her dam. These records show
that on the average his daughters from the foundation cows in group 1
were about equal to their dums, whereas those from the foundation
cows in group 2 and group 3 averaged considerably higher than their
dams, in both milk and fat. However, there might be some question
as to the dependability of the reeord of foundation cow No. 463 as &

true indieation of her genetie worih,
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TABLE 11,—Comparison. of the best mature-equivalent records of the daughlers of The Moose O’ Fernwood with those of the dams of the daughters -

—— puns S

Herd Na, l Milk Butterfat = (irpup and herd No. Milk Butterfat Milk | Butterfat

y § ; o e L

t Pounds | Percent- | Pounds  Group 1: { Pounds-| Percent | Pounds | Pounds |- Percent
[ G i 659 ! 409, . i.n P11, 658 5. 69 663 +938 ~0.48
683 1 438 11,485 5.61 645 1 oF1, 244 24
604 4 16,272 5,26 855 —4, 465
755 | E K 12, 959 A 10 6562
1162 - .- R 11,485 5,61 45
692 4 11,069 6.0t 665
3 ] ~ 14, 450 5, 63 814
11,044 . i )1} PR i 12,959 3 5. 10 662 ¢

12055 ¢ A i I ST 550 ] 701

6,051 1 6,51 453 1 2,797
12,031 Ad 6391 4, 147 |

Average of 2.

it it i 4 .39 5 ' . L . i 9 593 A6 4 43,372 ¢

10,162 a2t : T L0, 578 579 —409
11,813 0 i3 i RIS - . 478 3,082
1,050 . 611 DR RN P (V9741 ,, +479

9, 658 h, M s, 860

o

i Danghterof i
6., [OOSR R | <}

b, . o

Averngeof 1. Ll
Number of daughiers better than dams. ..

IR 11,550




IN BREEDING JERSEY CATTLE

KARNAK'S NOBLE 4TH 115589

Kernak’s Noble 4th was born June 30, 1913. Like the first sire, he
was also purchased when the Jersey herd of R. L. Burkhart at Albary,
Oreg.. was dispersed in October 1920, At that time, 5 of his daughters
in the Burkhart herd had completed Register of Merit records, which
averaged 584 pounds of butterfat as compared to their dams’ average of
476 pounds. He continued in service on the breeding projects at Belts-
ville uriil August 1924, but he was & very uncertain breeder during
the last year. Hewas a Raleigh bred bull, as indicated by his pedigree
shown with his picture in figure 2.

F1oukre 2—Karnak’s Nobie 4th 115589, oue of the first three sires used in the
dersey breeding project at Bedtsvillo.
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The total lyeeding performance of Karnnk’s Noble 4th in the
Beltsville herd is shown in tuble 120 T'wo of his daughters failed to
conceive to his seeviee, nid one coneeption resulted {rom matings to
daughters of Moose and Tormentor for second-generation outbreds.
This terminated in o mafe valf.
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Panve 12— Tolal bréeding performance of Karnak’s Noble jth when used in the

ersey breeding project at Beltanlle
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Table 13 lists the female progeny of Karnak’s Noble 4th and shows
the nge of the parents at the time the progeny were conevived,

TarLe Uid——Female prageny of Karnek's Noble 4th, and age af parents af the time
the progeny 1was sonacived
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Two of Karnak's 12 duughters died as calves, but the other 10
completed production records.

Teble 14 shows the nctual production records of his 10 daughters,
and the mature-equivalent value of the records. ‘Table 15 gives &
comparison of the hest mature-cquivalent records of the daughters
with those of their dums.
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TAB!I-E 14. —Pmdudmn reoords qj' da Mers o,f Earnak's Noble 48}1 on 8 mu‘kmgs
daily for 365 days
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TavLe 13—Comparizson af best malure-cquiralent records of the danghlers of
Kurnal's Neoble Jth with those of the dums of the daughters

_ : Im_ru'\w {+3 or decrease
Thnghiors LS (=} b lauphters aver
. duna

I o, ! ) (m:up.mdu . . oAl .
Haorl Xo. Atilk Hutlermt hord \u I ATilk ! Butlerfat : ATilk ; Butterit

“Pady Percent {Fon s ‘ WPoundy  Percent s oy Pmmrfa f’crcm." Pounds
Foup |

T EE WY R T ETTS BEP IR +47
| AR SR R Bla Shoooat 1L .01 ;li,: L2 . +150

Avormgr of 2. 548 R R

g 2: ! :
ATRhL L 1L 0 G 10 A Iﬂ 'I‘Iq : ik Wiy - pens2
11, &40 b3l o A4 VoAbt T - —L S

8,17 4. ) i =N '! : el EIEE IR
Pl i IR L] i, 3 L —

S of 1. - BT -5 AR AL —3 . 408

ABS. . 7 ki T L LLOTR . s M7 L2 8L
4 T i 1 HHY o3, R12 0 e D3
R ; . a7 Lo 4 9%
B L Cohan ' AT oA 7 LA 02

Avergeeold . 1403 AN 5 R VL0 - S I T

Averageol 10, 1162 A0 RE1 aty i T LM o 10
Numhber of . : : i

thayghters |
brter  than
darmi_o L L

The increases in Il'll”\ and butier fnL were umfm ml\' lll"lli‘l for :laugh-
ters from group 1 and group 3 foundation dams. Al daughters
that produced less than their dams were from group 2 dams.

305734 -5db—dqg




.8, DEPT. OF AGRICULTURE,

ROOD'S SOPHIE'S TORMENTOR 145709

Hood’s Sophie’s Tormentor was born October 8, 1915, and was

. purchased from Hood Farm in Massachusetts in. March 1921. His

period of service in the Beltsville herd was short because he suffered

& broken leg and had to be destroyed. At the time of his purchase

he had daughters in milk which were producing at a very satisfactory

rate, and his selection was based on the performance of these daugh-

ters. As indicated by the pedigree, he was a sirongly bred Sophie-

Tforment.or sire. Figure 3 shows his appesrance at 5 years 7 months
.of age.

Flaurg 3.—Hoad's Suphie's ‘Tormentor 145709, onc of the first three sives used in
Lhe Jersey breeding project at Beltsville,
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His total breeding performance included 1 unsuccessful service to a
group 1 foundation cow, and in addition 12 group 2 cows were bred
to him. Ten of these cows completed 15 pregnancies to his service,
averaging 1.73 services per conception.  The 15 pregnancies resulted
in 5 live female vatves, 4 live male calves, 1 dead male calf, and 6
aborted feiuses which included } pair of female twins. 'The other
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sbortions were 2 males and 2 of unidentified sex. Two group 3 cows

were bred to him and only 1 conceived. The result wis a male calf.
- Table 17 lists his female progeny and shows the age of the parents

at the time the progeny were conceived. :

Tapre 17 —Femele progeny of Hood's Sephie’s Tormenlor, and age of parents at
time of conception
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One of his 5 daughters proved to be & nonbreeder, but the other 4
completed production records. All daughters were from group 2-
dams. Their actual production records, and the maturc-equivalent
values of the records, are shown in table 18. Table 19 shows 8 com-
parison of the best mature-equivalent record of each daughter with
that of her dam.

TarLE 18— Production records of daughters of Hood's Sophie's Tormenfor on 8
mitkings daily for 365 days
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TarLe 19.—Comparison of the best mature-equivalent records of the daughter: of
Homl's Saphie’s Tormenlor with those of the dawms of the danghters
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" In Block 5 of table 6 the standard deviations and coefficients of
variability for milk and butterfat yields of daughter groups of Moose,

" Karnak, and Tormentor gre listed. Except for the latter sire, who

had only 4 daughters, the variation of the daughter groups is less than
that of the foundation dams.

BREEDING PERFORMANCE OF FOUNDATION COWS

There were 46 females in the foundation group under study. Two

" of the foundation eows (Nos. 430 aml 446) died before being bred, 4

others (Nos. 406, 425, 453, and 468) failed to conceive when bred to
the first 3 sires (3 of the 4 became nenbreeders, but the fourth was
bred successfully to Inicr project sires) and one (No. 447} conceived
otice, aborted, and became a nonbrecder.

A composite record of the breeding performance of the three groups
of foundation cows is shown in table 26. Of 39 female calves born
alive, 8 died as calves, 2 proved to be nonbweeders, and 2 others beeame
sterile after aborting; so the 92 pregnancies that were terminated Dro-
duced only 27 females for project study.

TasLe 20.—Breading performance of 8 groups of foundation Jemales when brod in
the first 8 project sires
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BREEDING AND REPRODUCTIVE PERFORMANCE OF THE
DAUGHTERS OF THE THREE JERSEY SIRES

The first 3 sires—Moose, Narnak, and Tormentor—had a total of
33 outbred daughters. These daughiers were mated to 18 different
sires, but the majority of the mating. were lo 7 sires.  One daughtoer
of Moaose and one daughier of Tovmentor failed to conecive; the
reproductive performance of the other 31 daughtlers of the 3 sires is
shown in talile 21.

The 31 daughters of the 3 sires conveeived 170 times, 3 died pregnant,
and the other 167 pregnancies resulted in 115 living calves, 8 dead
calves, 41 abortions, and 3 mummified fetuses. The high cidence
of abortion was duc to an active Brucellosis infection in the herd
during this period. The average of 5.5 conerptions per cow is the
same as for the foundation cows, :

Table 22 shows the number and percentage of vonceptions that
oeenrred al any given service,
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TanLe 22.—Number and percentage of canceplions by daughters of 8 fersey sires on
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Losses due to abortion served to retard the progress of the breeding
experiments and to reduce the size of progeny groups. As a conse-
quence the available animals were retained as long as possible in the
herd and every cffert. was made to breed cows successfully in order
to build up numbers of the project. The breeding performance of
this group of daughters of the three bulls also showed that sterility
cannot be arbitrarily determined by the number of times a cow has
been hred unsuccessfully. The results shown in table 22 are quite
similar to those for the foundation cows. Almost 76 peveent of the
pregnancies were on 3 serviees or less, andd about 90 percent on less
than 7 services. 1 no animals had been retained after 6 unsuceessful
services, the number of services per conception would he 2. Six
pregnancies were achieved after the cows had been bred unsuwecessfully
10 times. One conceived on the 17th serviee and another on the 21st
service.  Both of these oceurred in the Tormentor group and are
largely responsible for the average of 3.36 services per coneeption
for this bull's daughters, With 10 services or less, 96.4 percent of the
pregnancies had been established.

The daughter group is made up of animals that were all raised anid
bred initially at Beltsville, in which respect they differ from the
members of the foundation-cow group. Datla on the early history of
the herd indicate that heifers averaged more services per conception
when being bred for the first coneeption than when being bred for
subscgirent conceptions,  Undoubtedly this factor helps to aceount
for the dilference in percentage of concepiions on first serviee in this
group, us compared to that of the foundation cows, ns well as for the
difference in the average number of services per conception for the
two groups.

It would appear trite to say thal cows that breed most efficienily
will produce more calves and remain in the herd longer than vows
tiat. breed less efficiently, but i is inlevesting (o sec 10 what extent
this was true in a herd where no seleetion was practiced. The longer
calving interval of cows that require four or more services for cach
conceplion reduces the nwmber of gestations in an average cow-
lifetime, ar+d it may mdicate a tendeney for earlier sicrility than in
more cfficient cows.  However, ihese data do not affordd o basis for
concluding that the number of services per concoption is a definite
measure of shy breeding, as frequently o given aninud may be diffienlt
1o setile during one hreeding period whereas the rest of hier breeding
history indieates a high dogree of hreeding efficiency,

Table 23 shows the breeding efficiency of the founeation cows and
the outbred danghters of the first three Jersey sires. The animals ave
divided into 2 groups, the first group being made up of all cows it
were pregiiant at least once but less than § times; the other group is
made up of cows that had 6 or more pregnancies, The two sets of
amimals shiw s similae result, and both the foundation cows and the
daughters in the first group requiced more than one additionil servive
on the average for coneeption than those in the second group. For all
¢ows the figure is 3.51 services per eonception for cows thatl had less
than 6 pregnancies, and 2.98 services per conception for those Lhat
had 6 or more pregnancies.
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Tasre 23.~—Breeding efficicncy of the foundation cows and the oulbred daughters of the first 3 Jersey sires
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!The 43 cows in the foundation group had completed 29 gestatio b Beltsville.




CON SITE “RESULTS OF MATING THE THREE
: _:p%%\;so JERSEY SIRES TO THE FOUNDATION
C

The results following the mating of the first 3 proved Jersey sires to
members of the 3 groups of foundation cows are shown in table 24,

TArLE 24— teerage mature-equirelent milb-and-bubterfui vrecords of dawghlers of the
8 Jersoy sires, sompared with those of their dams
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These 3 production-proved bulls sived daughters from all 3 groups of
foundation cows {hat produccd more mille and butterfat than them
dams, and ihe 27 daughlers averaged 951 pounds more milic and 486
pounds more butterfat. Seventeen dnughters produced more milk
than their dams and 18 produaced more butterlal,

The average milk-and-butlerfat records of the daughters of dams in
the different groups afford some inleresling contrasts and tend o
emphasize the assumption that the production records of group 3
dams may not properly express their true worth,  Standard deviations
for subgroups are all shown in block 4 in table 6. The ¢ test indicates
» significant difference between groups | and 3 for milkk and a highly
significant difference for butlerfat.

IMMATURE AND MATURE MILK-PRODUCTION RECORDS
COMPARED

The hest measure of a dairy cow's itherited capacity for milk-end-
butterfat production is her mature recond.  Mature reconls may be
obtained if all cows cemain in the herd until they are at feast 6 years of
gge, and if discase, acculent, er death dews not inteefere.

Of the 28 danghicers of the first 3 Jersey sives, 17 had mature records
and 11 had only immaiure records.  OF the 11 cows with only imma-
ture records, No. 474 suffered un eye injury and died while on mature
test; No. 488 died before going on mature test; No. 402 developed o
bad udder and was net run on mature test; No. 496 shorted twice
after reaching mature age and then died of toxic poisonmyg while on
test; No. 613 made a 5-vear-old record following 2 previous abartions
hut ne mature reeord; No. 636 did not complete her mature veeord;
No. 642 dicd during Lier mature Lest; Nos. 490 and 647 failed to respond
to machine milking during thew mature test and the records were
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Tapte 25 ~Individual difference bebween the immature-age record and the mature-age record (both calculated to a 6-year-age basis ). of the daughters
of the first 3 Jersey sires
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L See text.
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not considered representative of their produci ebility; No. 661
beceme a nonbreeder and was slaughtered, and No. 674 dropped =&
dead calf and did not complete her lactation in mature form,

Table 25 shows the individual differences hetween the immature
and meature records for the 17 cows having both types of records
{all records calculated to 6-vear-age basis). Under Remarks some
factors are listed that may have contributed to the variations that
oecurred between the two sets of records when ealeulsted to a mature
equivalent basis. Tt will be noted that, on the aversge, these cows on
mature test actually produced 26 pounds of fat above their ealculated
ability on the basis of their immature records.  This would indicate
that the factors used are fairly conservative.  Group 1 is made up of
the 11 cows that had no mature records. The other 2 groups are
arranged according to the magnitude of the 4+ or — differences he-
tween their 2 reconds.

Correlation surfaces for millk production and butterfal test sre
shown for the immature and mature records of these 17 cows in tablos
26 and 27, The coeflicienis of correlation wore found to be +0.7067
for milk production and 40.7847 for butterfat test. Both of these
are highly significant statistically,

TasLe 26, —Correlation of coleuloted wilh ylelds on fmmeature and mowre fests uf
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Tanve 27.—Correlution of areruge percentage of hullerfal on immoture and mature
tests of 17 cows
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EXPERIMENTS IN BREEDING JERSEY CATTLE

HIGHEST MATURE-EQUIVALENT MILK-PRODUCTION REC-
ORDS OF DAUGHTERS AND DAMS COMPARED

it was not possible to make comparisons of first-lactation records
of dams and daughters, &s most of the foundation cows were pur-
chased aml either did not have official first-lactation records or their
records were made under different conditions than were set up for
this experiment. In only a fow eases would it be possible to make
such comparisons,

Table 28 gives the distribution of the highest maturc-equivalent
records of the daughters of the first 3 Jersev bulls, 27 of which are
daughters of foundation cows and 1 a second-generation outbred.
The coefficient. of correlation hetween dams and daughters in milk
vield is 10,4001, Statistically this is significant but not highly sig-
nificant.  This corresponds closely with the results of & study of the
first-generation Holsteins and their dams?  In that studv o similar
relationship showed » coofficioni of 40,395,

Tante 28.—Distribulivn of daughters of the first 3 Sersey sives aud their dams for
il production
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Another method of Hlustrating the comparison of dums and daugh-
tevs s shown in figure 4. Phe arrows in this figure show not only
the relative production of the individual dems and the dauchiers of
each of the three sires, but also that of the fullsister daughters.

Table 29 shows the varistion resulting from the use of the three
Jersey sives, when the daughters are compared with the dams arranged
into milk-production ¢lasses. The extreme variations ranged from a
production of 5812 pounds move midk by 1 danehter than her dam
to 4 production of 4,465 pourds tess milk by 1 davgbter than her dam.
This would indieate considerable heterozveosity in the transmitting
ability of the sires and the Toundation eows.  The arrow charts in
figure 4 also lead to fthe saree conelusion. ’ )

T Porenan, MO amd Graves, B L BEXPERIEMENTS (N RUEEDING HOLSTEIN-
FREESEAN CATTLE POR MILK- AND BUPPERFAT-PRODUCING ABRILITY, AN AN ANALYSIS
OF THE FOUNDATION COWR AND UP PHE FIRST 0P ED cENgravion, 1, 8 Dept,
Apr. Poch. Bul, 677, 81 pp., illns, 14949,
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Froore 4. —Relation between the milk production records of the daughters of the
first three Jorzey sires and those of their dams.  (Base of arrow indieates the
dam’s record; point of arrow, the daughter’s record.)

TapLe 29.—Areraye wilk production of dougiter-dam paivs, when growped aceording
to the production elavs of the dams
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In order to evaluate this in another way, the production averages,
mean cdeviations, standard deviations, and coeflicients of variation
have been caleulated for the three sire groups separately, These
date arc shown in table 30, Although the group as a whole shows a
slight decrease in variability—from 18.6 pereent for the dams 1o 18.2
percent for the danghters—it will be noted that Moose aceounts for
all of the evidence of homozygosity. The daughters of both Karnak
and ‘Tormentor show a much larger variation than their respective
dams. This is verified by a study of the arrow charts in figure 4,

Therc were five sets of full sisters included in these dam-end-
daughter comparisons. In two sets both daughters were better
than their dams. In 1 sct both daughters were poorer than their
dam, and in the other 2 sets 1 daughter was better than the dam
and the other poorer. The extreme variation was between the 2
davghtors of No. 411, with 1 better and 1 poorer than their dam,
These daughiers were 3,252 pounds apart in milk production. The
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EXPERIMENTS IN BREEDING JERSEY CATTLE

others were relatively close. The 2 daughters of No. 438 varied by
1,151 pounds; those of No. 478 by 888 pounds, No. 444 by 772
pounds, and No. 466 by only 334 pounds.

In table 31, the comparison is the reverse of that in table 29.
Here the daughters ave arranged in 1,000-pound milk-production
classes and the comparisons made with their respective dams.  The
extreme difference in each group is given in the last column. Com-
paring the highest 14 daughters with the lowest 14, it is found that
the highest 14 daughters average 13,766 pounds and the lowest 14
daughters average 10,281 pounds. a difference of 3,485 pounds. The
dams of these danghiers average 11,686 and 10,713 pounds, respec-
tively, a difference of only 973 pounds.

Tante 30— Variability of the deuwghicrs and their dawms in mall production by sire
grovps
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BUTTERFAT TESTS OF DAUGHTERS AND DAMS
COMPARED

The average butterfat test of the daughters of the three Jorsey sires
was 5.48 percent.  The average test of their dams was 5.49 pereent
ot an unweighted basis amd 551 on a weighted basis. Table 32
shows the distribulion of the 28 daughter-dam pairs, according to
butterfat west.

The following coustants were eateulnted on the basis of butferfat
tests:

Fhe standacd devintion for the dams wos U476, for the daughters, 0.463,

The coellicient of variabilily for the dnms wa 8.67; for ihe duughiers, B.454.

The eoeflicient of vorreluiicn hotwoen the dians nnd daughters wiag +0.4065.
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" PanLE 32— Distribution of the 28 daughter-and-dam puirs, according o bulterfal test
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The coefficient. of correlation, while not_highly significant, is signif-
jcant and woull indicate some relationship. This is considerably
higher than the coefficient of 40.317 found for the first-generation
Holstein daughters and their dams?

Figure 5 is an arrow chart picturing the relation of the hutterfat
test of the dams to that of their daughters. Only a casual observation
is meeded 1o ghow the oxtreme heterozygosity of both the dams and
the daughters of the three sires for butterfat test. A Turther indieation
of this is illustrated by 1he five full-sister groups.  The most extreme
diffcrence in buiterful test was between the two danghters of dam
No. 444. The differenee between the 2 daughters was 1.28 pereent—
or an inercase of 0.84 percent by 1 daughter over the dam and a decrease
of 0.44 perceni by the other daughter below the dam.

Further details of these variations are brought ont in table 33
A majority of the daughters showed a decrease in bulterfat test as
comparcd to that of their dams. There were 11 eases of increases,
16 of decreases, and t wus even.  On the aversge, the tesl of the
daughicers was only 0.03 pereent below that of the dams. Tf the 28
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TanLy 33— Average butterfat test of devghlers and dems, arranged aecording to the
butierfal-tes! class of the dams
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Ficurs 3.—Relstion between the bulterfal tesls of th
three Jersey sires and thoge of thair dams,
test; point of arrow the daughier's test)

¢ daughters of the first
{Buage of arrow indicates the dam’s

dam-and-daughter comparisons are avernged, from the highest
testing dams to the lowest, and divided int

0 4 groups of 7 comparisons
each, an interesting relationship is found.

This is shown in txzble 34.

Tavre 33.—Relution between butlerfat tests of dams and da wghters, at different levelz
of tests of the dams
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IUTTERFAT-PIiODUCT 1ON RECORDS OF DAUGHTERS AND
DAMS COMPARED :

The preceding discussions of milk production and butterfat test
are based on the assumption that the factors that determine milk
vield are inherited independently from those that determine the
percentage of butterfat in milk.  As butterfat production 1s a com-
bination of these fwo sets of factors, and is commonty used to measure
the transmitiing ability of sires, it will be discussed here.

The butterfnt production of the 22 dants ranged lrom 373 {o 855
pounds, a varistion of 482 pounds. Their average production on an
unweighted basis was 608 pounds; and when cach dam’s record is
used as ofien as she is vepresented by a daughler the average was
§16 pounds.

The butterfat production of the 28 daughters ranged from 833
pounds to 392, a variaiion ol 441 pourcls. The range was somewhat
narrower than that of the dams but not greatly so. The average
production of the 28 daughters was 656 pouruds.

Tanwe 35, —Average buticefal production af 28 dawghters und their 22 dams, gronped
according fo the bulterfat-production class of the doms
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FanLe 36.—IHstribuwtion of bitlerfal production records of 28 duauihters and their
e '

Number of pabea inn which the dam's butierl-poadiction ¢loss wis-—

MY pHmanals
|3 poinits |
|

'
1
1
b
1
|
r
i
i
]

Hutteriat- B IR Rt e
paodicLian =} = 5
elass of
Aathters
{penrwls}

ruls

I ENATIOH
IR TTHITLE

w1 penals

ST paoiiula
SR TPITHEES
S ol




Wt

eoofficiént 6f yariation for the dams is 19.2 percent, atid for i

ters 16.7 percent.. The coefficient of correlation for the 28
dam-and-daughter pairsis 40.3306, This is not significant. In table3

these data are grouped to bring out the variations in the daughters’

butterfat production at the various levels of production for the dams,

Table 36 shows the distribution of these dam-and-daughter pairs. .

Combining the data into 4 groups of 7 pairs each brings out a signif- .
icant relationship of the effect of the 3 sires when mated to dams at
various production levels. These comparisens are shown in table 37.

Tapre 37.—Relation belween bulterfol production of dams and daughters, at dif-
ferent production fevels of the dams :
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PERSISTENCY OF MILK PRODUCTION BY DAMS AND
DAUGHTERS

The method used in measuring persistency of milk production in
this study is one proposed by the senior author, It assumes that
perfect persistency, or a value of zero, would result if each of twelve
30-day periods in the lactation showed exactly the same production.
In applying this method cach 30-day production is converted to a
pereentage of the 360-day total. These percentages ave then measured
against 8.33 which is the 30-day percentage of cven production.
The tetal of the deviations in pereentage is the measure of persistency.
In actual practice it is necessary only to ealeulate the plus deviations
and double the result. .

In this study the foundation cows average 18.50 percent in per-
sistency, whereas the danghicrs by the 3 sires averaged 18,98 percent.
Persistency of the dams, by foundation groups, was as follows:

Pereent

GroUD | o e e 19. 77
Group 2
Giroup 3

When the daughters are paived with their respective dams the
results are as follows:

Theena, Pughtera,
‘percent pereeal

Group e i 2H). 62 I8 52
Group 2 12.99 20 34
Group 3 27. 93 19, 60

All cows . 18.50 18 08

~ The numbers are small but there is little indication that the per-
sistency of a dam has any offect on the persisteney of the daughter.

Ty
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""RELATION OF AGE OF PARENTS TO DAUGHTERS'
N PRODUCING ABILITY |

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

Table 38 shows the data for the 28 Jersey daughters of 3 sires
grouped according to age of the parents. The surprising part of
this phase of the study was the correlations resulting. The ecor-
relation coefficient for age of sire at time of conception and butterfat
production of the daughters was +0.1796; and for age of dam ast time
of conception and butterfat production of the daughters, the cor-
relation coefficient was +0.4344. Statistically this lakter corvelation
is significant, yet an analysis of the data indicates that by chance
L dam in the 8-year group had & daughter in the 800- to 850-pound
class, and 3 daughters below the 500-pound class were from the
younger dams. It will be of intorest to see the results when larger
numbers of animals are available for this study.

TasLr 38.—Effec of age of parents al the time af conceplion on the average busterfut
production of danghicrs
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STUDIES OF BODY-WEIGHT DATA

Weights of all animals in the herd have been recorded sinee the start
of this project. Calves are weighed as soon after birth as possible.
Thereafter they are weighed at 10-day intervals durintg the first year,
and the weight for she calf at 1 year of age is the average of 3 weights
centering on the first birth anniversary. Al fomales over 1 year of
age are weighed on the first 3 days of cach month as long as they re-
main in the herd. The average of these three weighings is used as
the weight of the animal for the age ncarest to the dates on which the
weighings are made. Cows on production tosts are weighed in the
middle of each month.

¢ Bec footnote 2.
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Live weight'is the most generally used and most easily applied
standard for measuring body size; it is also useful in determining
physicel condition and response to feed end is necessary for calculating
rations for cows on experiments of various kinds, Weight data on
live animals gathered in & herd where management practice is stand-
ardized will, of course, reflect the resulls of such management. Growth
tables derived from such a source have some value as a basis for com-
parison but, because the management practice influences the results,
they serve as & true standard only for the herd from which they are
derived, or for herds under similar management.

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

TapLE 39— Avernge weights of the daughters of Moose, Karnak, and Tormentor ai
wwges Trdpoated
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One effcct of herd management is expressed in the deercasing magni-
tude of monthly guins nfter skim-milk feeding ts discontinued.  The
practice is to feed skim milk to the age of 6 months, and the gains for
tho fifth and sixth menths exceed those of the seventh or any succeed-
ing month. Another effect is reflected in the smell gain registered in
the [3th month, The practice is Lo keep heifers in the calf barn until
they reach the age of 1 year, when they are shifted to the herd barn.
This sudden change of environment evidently retards the rate of gein
until the animal adjusts itself to the new conditions,

In the study of the daughters of the Holstein sire Denton Colantha
Sir Rag Apple an analysis of the maximum weights reached was cor-
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alated-with the_walgﬁtg at birth, at 1 vear of age, at 2 years of age,

‘and at 2 yéars of age when pregnant.® Siznilu:'Fy the same relation-

_-chips were studied for the first generation of Jersey daughters, These
", =relationships are shown in table 40. .

Tapre 40.—Relation of the marimum weight of daughters of Aloase, Karrnak, and
Tormentor, to the weight af birth, I year of age, 2 years of age, and 2 years of age
when pregnant
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On this basis, that is, relation of maxinmum weight to weight at
birth, at 1 fzcnr of age, at 2 years of age, and &t 2 years of age when
pregnant, the corrclation coefficients were +0.2943, -+0.5831, 4-0.4197,
and 1-0.4282, respectively. The correlation at 1 year of age is highly
significant and that at 2 years of age is significant.

After this part of the study was made, the question arose as to the
significance of the maximum weight of the animal. Consequently the
first three relationships were computed on the basis of the average
weights of the animal during her mature test year. These relation-
ships are shown in tabie 41. The resulting ratios are 40,3549,
+0.8117, and 4-0.7656, respectively, and, as can be seen, are signifi-
cantly higher. 1t would appear that the average weight of the animal
during her mature test year is a far better base woight than the maxi-
mum weight that night have been reached at some time during the
animal’s lifetinte.

% Bee factnote 2,
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‘“TapLe 41.—Relation of the average wéigkt of daughlers of Moose, Karnak, ._an;i ]
Tormentor, during their mature tes; year lo the weight at birth, at I year of age, and
at 2 years of age
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TanLe 42.—Effect of stage of lactation mud gestation on nrerage mature weight of
danghters of the first 3 Jersey sires
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To show the effects of pregnancy on body weights of mature Jersey
enimals, the weight data for the period when the animals were from
5 to 10 years of age were assembled as shown in table 42. This age
period covers the span of adult life after the maximum effects of the
growth stimulus have been spent or retarded.

A total of 981 weights were used and they average 1,040 pounds.
The table shows two categories, cows that were in mitk and not preg-
nant and cows that were prognant. Most of the weights on pregnant
cows were taken while they were still nulking, except those in ad-
vanced pregnancy. The 401 weights of cows fresh and not pregnant
average 1.029 pounds, the 380 weights of pregnant cows average 1,047
pounds. The weights of the nenpregnant milking cows show a steady
inerease as lactation progresses, which is not due to pregnancy ns
these cows were not in calf.  Of the 580 weighings of pregnant cows,
309 were made of cows carryving calves 1 to 150 days. They average
1,016 pounds, while the 271 weights of cows pregnant more than 150
days average 1,083 pounds. The increase in weight with advaneing
pregnaney 18 also shown by the breakdown in the table.

Table 43 shows the weight data on a comparable hasis for the
daughters of the three Jersey sires and their dams. Because many
of the {ouncation cows were not in the herd at the early ages, the
number of comparisons at these ages is less than in older groupings.
It will be noted in the table that the daughters, on the nverage, were
heavier at corresponding ages than their dams, The botton line in
the table shows a summantion of all weights taken at O vears of age
and over. The daughters averaged 1,071 pounds and the «dams 1,008
poundls.

AMaximum weights are available Tor 24 dam-nnd-daughter pairs,
the average being 1,141 pounds for the dams and 1,183 pounds flor
the daughters, with 14 daughters heavier than their dams.

Tanne A3 Jrerage weighls of the dovghtees of the firsd 3 Jersey sires and of their
it al rarinis oges

| yunen-pnrd- Ihaughters
danghter Jlaneliters 13ams o ier
JEAT]aN than dams

Sonwiher [rare il Flod il Nuinder

Fyear.

T yenr 3 months

| yeac honambs.

dyears, .

2 rears boananiths
5

RS s a iy

& manths .

6 mosd hg
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¥ rs.
5 wears Ganpuths

B oyears, ..

b vears & months_
Tyears. .o . e
7 vears § months
Syenars oL ..

& years b manths,
Gymars,. ... .. ..

9 yenrs §nonths .. .

10 ¥oars, .. .

© L S e I S m A —

Average of all welghts tiken o0 6 years utkl over,




TR 24 %)

; 25 AN S A -
" EXPERIMENTS IN BREEDING JERSEY CATTLE

"Table 44 shows the rélation between the birth weight of the deughters
and the maximum weight of the dams. Although a significant rela-
tionship is shown for the first-generation Holsteins,® indicating that
heavier cows tended to give birth to heavier calves, & similar relation-
ship is not indicated for the Jerseys. This may be because of limited
numbers, but the coefficient of correlation is only +4-0.1233.

The lower half of table 44 shows the distribution for the reletionship
between the maximum weight of dams and daughters. Here again
no significant corvelntion resutted. The coofficient was +0.1503.

TarLe 44 —Relalion of birth weights and marimum weights of daughters of firet 8
Jersey sires to the mazimuwm weigh! of their dams

. Number of dums whose maximpm weight was—
Weights of e = —_—

dagghters . 1 | : ;
LG | Lok G5

{noinelsy 10,20 0 Lo ] s | o100
Y pounds pn:m(is:I pounds  pounds ! pounds  pounds | pousds

At birth: . i ; , ;
e

R i T B 8 RS S S

i 53 3
Mashmun weight: o o

¥

s

|

¥
]
b
{

=
<

Table 45 shows the distribution for precalving weight of the dams
and the birth weight of the daughters.  Again no significant rela-
tionship was shown. The resulting coefliciont was -0.1624.

RELATION OF BODY WEIGHT TO BUTTERFAT
PRODUCTION

While the damghiers of the first three Jersev sires were on yearly
official test, they were weighed the Ist and tath of each month. The
average of the 24 weights is used as the weight during the test vear.
The 28 daughters had 50 such official 1est periods and the relation
between these weights and actual butterfut. production is shown in
table 46. The resulting cocfficient of correlution is +0.4167. This
is identically the same relationship found in the corresponding study
of the first-generation Holsteins.  This included the offeet of age on
both size and butierfet production, bui some rather extreme varig-
tons do oecur within each weighi group.

¢ Bee fuolnofe 2,
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Number of dams whaose precalving welght wis—
Birth weight .
of danghters 1 l |

(paunds) 1,150 MLy 1,050 1,000 G50 o0
pounds | powmls b potinds I ponnts 1 opognds | pounds

-
gL LTI
L

L 3 T

Total coaaun.. ©

In table 47 this sane information is sorted into two different ente-
gories; on a weight basis, amd on & butterlat basis.  The relationship
would have heen considerably higher f the rangs in butterfat produe-
tion of the ¢ows in the two medium weight groups had not been so
great. In the 900-pound-weight group the range in butterfat pro-
duction was from 300 to 750 poumds, aml in the 1,000-pouttd -wetght
group the range was 350 (o 8300 pounds. '

Tasrk 46.—Relution af the bady weighl of dunghters of first 8 Jersey sives to thoir
aretiead butteriat proctuciion.

Thrighters'
wrighl
a3

S )«

!

Total_._

Tanng 47.— telntionship belween the bady werght of the denghlees of the firl 3
Sorsey sires o their uderfal producion, and vice rerea
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PARENTAL EFFECTS ON SEX RATIOS OF PROGENY

- In studies of breeding and reproductive performanee, the question’
has often arisen as to the influenee of the parents on the sex ratios of
the progeny.  The data available from the Jersey breeding experiment
have been studied with & view to providing an answer to this question.

In the first phase of the study 31 dams, each having 4 or more
progeny of known sex were divided info 2 groups—the first group
being made up of the 17 dams whose progeny were more than 50
percent female and the second group being made up of the 14 dams
whose progeny were less than 30 percent female. Table 48 shows
the sex ralios in the offspring of the 31 dams in relation to the sex
ratios in the offspring of the A1 duurhters of these dams.

.

Tawre I8.— Ser ratios i affepring of 3t damy amd in the uff=privg of 51 daughlers
af the dams

Iims

Phpns” offspring Panph- Db wlspring
Girmape of g itl e R L b b

pers gf

" b Fhe ’
EMOME A Foriles iuns  Mates Faniles
Phung wicli &) pegeett o mave fernle Nawher Namber Nawher Pereeat Nioaher Nher N mher Fereend
FRORP Y Ir 4% it} (B0 kS Wi W 4.2
Thans wiell Texs Mg 30 preseent . :
Eale ooy i i WA, %
Tenalk. . Lt Lt T . k #.3

The progeny of the 17 dams was 60.5 pereent fomale and that of the
14 dams was 35.7 percent fomale, but cach group of daughters of these
dnms had progeny cousisting of shout 49 percent lemales.  These
data, while limited in seope, seem to sndieate (hat the sex ratio of the
progeny of a eow is pot influcnced by the sex ratio of the progeny of
her dam.

In the next phase of the experimient. the sequence of sex in ealves
from the daughters of the first fheee Jersev sives was siudied,
Preguancies that terminaied where sex could not be defermined were
considered se interruplions to the sequence.  Table 49 summarizes
the 2-, 3-) and 4-valving sequences.

Tanew 3h——Ser of calres bova in sequence to daughlors of the first 3 .1 prsey sires |t

Hegihones af 2 ealyings Serpenee of 3 calvines Segtenee of 1 lyvings

By Ninnbey Mex Nitnthey MNuttiber
A MMM
RIRING
FHpe
[ LR I F I
¢ PP

MM i MMM
S MEMP
M M
MEFPAM
Fae & FMEPPF.
: PN
FAT M . : 30 FAMMA
FAMMEFL

Totnl_. : 15

LAY Dndbesies wnde cudl, ¥ imbentos feotde clf,
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Tasre 50.—Relation of the age of parents al the time of conception Lo the sex of the offspring of the daughters of the ﬁrstk.? Jersey sires

Number-of offspring of each sex ! when age of sire was—

Agoe of dam

i 1 year 2 yinry 3 yvars 4 years hyeurs 6 years 7 yenrs 8 years 9 years 10 years 11 years 12 years
(yvurs) g 3

i

T'otal,

1M indicates male; F, fetnale,




In 62 of the 132 sequences of 2 calvings, both calves were of the same
sex and in 70 sequences the calves were of different sex. Male fol-
lowed male 32 times, female followed male 33 times, female followed
female 30 times, and male followed female 57 times,

In the 3-calving sequences, 12 were all males and 14 all females.
The sexes alternated in 30 sequences. In 17 sequences, 2 ealves of
the same sex were followed by a calf of the other sex; and in 24
sequences u call of one sex was followed by 2 calves of the other sex.

.'ln the 4-calving sequences, 3 were all males and 5 were all females.
In 12 sequences the sexes alternated. and in 8 sdditional sequences
there were 2 males and 2 females. The remuining 37 sequences had
1 calf of one sex and 3 calves of the other sex.  Sequence of sex of
calves according to these data is entirely random.

Table 50 shows the effect of the age of the parents at time of con-
ception on sex of the progeny.  In this table all conceptions, including
those resulting in dend calves and abortions where sex was determined,
are counted.

For all conceptions resultirg in inale progeny, the sire’s age at time
of conception averaged 6 years 5 months.  For all conceptions resulting
in female progeny, the sire’s age was 6 vears 10 months., The male
progeny were frotn dams averaging 5 years 10 mnonths of age, and the
female progeny were from dims averaging 5 vears 1 month of age.
This is exaetly opposite to the results found in the study of the
first-generation Holsteins 7 and would scem to indicate that, as might
be expected to be shown with sufficient numbers, age of parents is
no factor in deterniining the sex ratios of the progony.

When the data are condensed as in table 51, they show an interesting
relationship.  Only one group (sires over 6 years of age mated to
females under § years) shows mare lenmle than male progeny.

FPanne 3l —Relation of the age of purents at time of canception lo the sex of the
offspring

Nutiater of difsprine of paeh sex T when spe of dum was—

Sire-nge groups L nder § yenrs i veurs angd over Pl

i F

Rires nnder 6 yowes of nee . _L 23
STres 65 FeIes of s il ovir___L ... hi]

A ————— v ‘

A Indientes male; ¥, fsannde,

SOME EFFECTS OF INBREEDING

The Moose (FFernwond was bred to 15 of his own daughters in
order to produce an inbred generation.  Pwelve of the 15 duughters
conceived Lo his service for a total of 23 pregnancies and averiged
3.00 services per conception. The 23 pregnaneies resulted in 4
living female calves, 8 living male ealves, and 11 ahortions.  The
abortions included 6 Temales, 2 mabes, and 3 fetuses of undetermined
sex,  Only two inbred daughters Bvidd to complete production records.

T Se funkprsle 2,




: Theu' names and reglsmtlon numbers are listed in table 9 and their
production records in table 52.

TanLe 52.—Production records of 2 inbred daughiers of The Moose O Fernwood !

Acteal produet ion Mature-gquivalent valae

Merd No.
Milk Butterfat ! e Milk Butterfat

[ fau s Pcrrem‘.] P s r. Mo, Parn s Panarda

S R L E 193 i
: : 5.1 | #

4 14,124 8
O 10,3 w33

3

-] 4. 8 4K | 2 2 11, 85% ATY
G
a

1 Both inbred donghters procdueed less milk wd Btecka Lhas chedr nuthred dams,

The 2 inbrod dillll'ht[‘l‘s that survived conecived 11 times to 27
services (& Limes on the first sorvie ¢, 2 times on the second, 2 times
on the third, once on the fifth, and onee on the seventh),

One of the 2 inbred lhlll“‘htl‘l&a died while carrving a male fetus,
and the other 10 pregnancies resnbted 4 female and 6 male calves.

Karnak’s Noble 4th was bred to 2 of his daughters a total of 10
times but no eonceptions occurred.

Hood’s Sophie’s Tormentor died before any of his daughters reached
breeding age.

SONS OF THE FIRST THREE JERSEY SIRES

During their period of service in the Beltsville herd, the first 3
Jersey bulls sired 29 outbred sons, as listed in table 3.

Tule 54 shows the average pmchu tion of the daughters of each of
the 11 sons of Moose and the 3 sons of Karnak that were proved,
also the records of the dams of the daughters.

Ninc of 1he 29 bulls dies or were disposed of belore they rénched
breeding age. One bull was placed in service in a State college herd
and is not included in tabie 54, The other 7 bulls went to herds
where Tevords were not kept over long enough period to determine
their transmitting ability.

In soeme ceases proofl of the sive was bhrought in from two hewds.
Most of these bulls were proved in henls fandled urnder ordinary
dairv-farm conditions and with a few exceptions the cows were milked
twice daily. Record information was gathered by a personal visit
and the pmduttlon records were reenlenlated and suminarized from
the cooperators’ vow-testing associntton books and from. the private
herd records of one large institution.  Conditions under which both
the daughters and their dams were tested were as comparalle as
those nsuul]\- found in herds of this Kind., The records analyzed
cover a long enough period Lo offset scasonal variations.  Most of the
daughters and dams were i the henls long cnough to provide pro-
duction records for two or more lactidion per ods; howmrm, the highoest
maturc-cquivaient record wis used in the comparison,




'fSIN BREEDING JERSEY

On the average the 151 daughters of these 14 sires produced 436
pounds more milk than their dams, 94 of the 151 daughters being
better producers than their dams. The percentage of buttorfat
was increased 0.13 percent, and 89 of the 151 daughters were better
than the dams. In total butterfat production, the daughters aver-
aged 33 pounds higher than the dams, and 102 of the 151 daughters
were better than their dams,

TARLE 53.—8ons of AMoose, Kornak, and ‘Formentor fram foundakion cows

A0NY OF MOME®

Hord ! Foun. | Areof | Aseol

Herd No. | Date of birth Name and registratlon No. number  datios 3'? at d“l,[“ at
of dam © eroup "“‘lﬁp “"ug:"'*

Nrv. Jacoln’s Premicr Manse 207681
Dee. *Sophie's Pretmicr Monse 37082,
Jan. 2, M Jacoba's Moose 200081 .
Apr, L Jucoha’s Woruler's Maoose 117473
Taly 24, Rebecen™s Moose 200046, |
Auyp. gt Mawes Owl [nierest Z0y7,
May 1. Facsha’s Smoky Moose &ng72
May Ineabay’s ‘Torinentor Moose 2351767
Muy 22 11 Sophie’s Jawoby Smoky's Moo
s foix) '
Duee, 4,10 The Monse of St. Lambery 252503, :
Ful, 21, The Moose of Olgs Lad 25254 :
Aoy 24, Thi Maase of Wil Gearge 23510
Jine The Muoose of 5t. Alawes 25504 _;
June 2916 Thir Monse of Sneoha 255420
. duly 1 Irenn's Prewier Alonse 201704, .
Aug NN D The Moase of Olga Zr. Mawes
T30,
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ETcowom wa-imome nmae

HOXE OF FARNAR

T.1922 [ Karnak Noble Buerest H080_. .

1922 | Rarmak Noble Owl 2ise., L. .

L2 b (L. e |

A 1022 Earnak's Hillside Torong 20818 L
FLE0E P . .

debs BhOAE L Karnak’s Lierestod Noble #3607 s

S 13 Karmk’s Nobke Eminent Foy

AU s B !

<
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B =ik

L5

50X OF TORMENTOH

20,0920 ] Sllws Torentor Nohle S
S1022 | Laddy May's Purmentor Nuble
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TasLe 54.—Average of the highest mature-equivalenl production records of -the . daughters of each of 14 sons of Moase and Kdrndlc,v
" and of the dams- of those daughlers, made in herds of cooperating individuals and institutions !

rhte g Increase (+) or decrease (—) | Daughters equal oz better. : '

Dangh- Daughters Dams by daughters over dams than dams in~

Son’s herd No. - ter-dam
. pairs

Mitk Thittertat Milk Butterfat Milk Buttertat Milk | Test | Byfter--. et

Number Percent | Pounds | Pounds | Percent | Pounds | Pounds - Pounds | Number Number

1 5.92 a2 4, Hidd 513 469 353 . 19 +43 6 7 '
5.206 3206 y 5. 15 292 4587 ;
A4l : i, -1, 208
5. 42 11,056 3,05 —2,312
5.1 ; 5,422 1.7 4440
k) 13, 532 5.3 —783
4, E 10, 233 4. 37 4 124
5,

WO D e B

5406 . —46
7,057 . 331
6913 ¥ +259
7,520 852

Total or average 31 5. 7 8, 084

Ak Yt
3T Y

&

3 sons of Karnak:

538 . 6,441
16 7,885
7,218

Total or average. 3 . 06 7,313

Al 14 sons:
Total or average 5.09 417 7,015 384 +.13

1B sww

8

1 The dam-and-daughter comparisons in this table are bused-on the highést mature-cquivalent production record muide by each dwn and danughter under the testing conditlons in
the herd of the cooperator. - All records were mnade on 2 milkings a day, with the ¢xception of those by the daughters (and dams) of bull No. 571, which were made at Beltsville under
standardized conditions of 3 milkings a day for 365 days. In most of the cooperuting herds it wus the practice to milk for 305-dny ctation periods, but the herd where bull No. 5§17
was in service wus on Herd Test and a few records of the dusus and danghters were for 365 days. C T

2 Bull No. 720 is an inbred son of Moose, heing out of 4 daughter ofMaose.
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' EXPERIMENTS IN BREEDING JERSEY CATTLE

BREED TYPE OF THE DAUGHTERS OF THE THREE
" SIRES '

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

Pictures of the 28 daughters of the first 3 Jeisey sires and their
dams are shown in figures 6 to 12, inclusive. The pictures of the
dam are on the left and where a dam has more than one daughter
only one picture of the dam is shown. The illustrations carry the
herd number and the highest production record of esch individual,

#Fowamay, M. H. Uske OF THE CAMERA IN STUDYING THE GROWTH AND
BEVELOPMENT OF BAIRY aniMans, UL 8 Dept. Agr. Dept. Cir. 371, 22 pp., illus.
1926,  Available in most agricultura} libraries, 2lso for sale by the Superintendent
of Documents, Government Printing Oilice, Washington, . O, at [ eents s copy.
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DAMS DAUGHTERS
OF MOOSE

Ne. 408—MIl%, 14,430 Ibs: Fat 3,632, 814 Ihs,

e, o s

Ho. 41i—Milk, 12,838 Ihs; Fat 53,1077, 662 IUs.

Ho. 674—-Milk, 11,544 (bsi Fal 3. 2172, 601 lbs.
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EXPERIMENTS IN BREEDING

DAMS

JERSBEY

CATTLE

DAUGHTERS
OF MCOSE

]
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DAUGHTERS
OF MOOSE

Mo 8E3—Mils, 7430 tomg Far 4,777, 373 ths, Ne. BAS—MEL, V1B 13 thst Fab 5.9 7 561 Lhs,

No, 486—M =, 0,751 i5; Far 380 7, 372 ius,

o, 454—Nii-. 41,059 s Fat bl 7, 003 hs.

Mo aT6—t 2 *1.531 ve Fay 5,90 7, AT B, Ho. BB85—M. -, 2,950 Ihs; Fat 6,037, 340 ths,

Fre e 5. Loty e breed v e of B himahiters of Tlie Mose 0 Feenwaoed
anrh 1 laedy ol
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EXPERIMENTS IN RBREEDING JERSEY CATTLE

DAMS DAUGHTERS
OF MOOSE

e s

ety . I
LN 5

No. G7—Mk, 11,050 lbs; Fat 5.087:, 361 ips,

DAUGHTERS
OF KARNAK

o ~Fylt X T T .
No. 465—Mil< 9,412 hsp Fut 4,737, 300 {hs, 14,224 ths; Fal 4,837, BHT7 [Us.

Fiacus O, - Camparadive Tireed e of 1wo helines of Tue Mogee U Fertneond
wel fwn danuhter~ of Karopk's Nobide (0 sud iheip dans,
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DAMS DAUGHTERS
OF KARNAK

Mo 8—NMiy 1107 e Fai 5,38

Ho, B03—H, . 12,001 rug For a4, bMd g

ngt Fal 3,54 Ho 19334 o B 173 e, Pl 4,80, Y2 5,

HO. 85— &, LOLORG sy Fal Gt L B 7 ths. No 37— o, 10,930 s Fat 5,007, b g,
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EXPERIMENTS IN BREEDING JERSEY CATTLE

DAMS DAUGHTERS
OF KARNAK

No 48— 12 004 v5, Fat 3,87 7 715 s,
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DAMS DAUGHTERS
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EXPERIMENTS IN BREEDING JERSEY CATTLE

Of the 28 dam-and-daughter pairs, 7 were considered equal by a
panel of graders on the basis of type when estimated from pictures.?®
Eleven daughters were poorer by 13 type grades than their dams.
Ten daughters were better by 19 type grades. On this basis there
was 2 shight increase in the average type grade of the daughters as
compared with that of thelr dams.

When the 28 daughters are divided into sive groups, 14 daughters
of Moose are about even with their dams in type. 4 were considered
even, 4 were better by 6 type grades, and 6 were poorer by 7 grades.

The 10 danghters of Karnak showed o definite improvement in
type as compared to their dams. One danghter was rated equal to
her dum, 3 were poorer by a totad of 4 grades. and 6 were hetter by a
total of 13 grades.

The 4 deughters of Formentor were from 4 high rating dams.  Two
of the daughters were rated cqual to their dams in type and 2 were
poorer by 3 grades.

FURTHER DEVELOPMENT OF THE JERSEY
BREEDING PROJECT

The preceding discussion has dealt with completed work in the
Jersey hreeding project. The foundation females and all daughters
of the first three Jersey sires have gone from the herd and a final
analysis has been made of (helr records.  The project has progressed
maternlly bevond this point and in order to #fford the reader some
idea of the progress of the work, table 55 has been prepared to show
the sires that have heen vsed to produce the frst-, second-, and third-
generafion groups, and the average production of the daughters in
each group. Results of detailod stwdies of succceding generntions
are now heing prepared for publication,

Tanne B —-Nivew wsed do produce the first-, sogond-, and third-generotion Groneps
wnel the cvirage prdfuction of the denghiers fn cach gronp

Flalsineges
Averpge pridbeeilon

Witly N In
o oreuond3 werd

Itorn
Mk Iutterfal

Fivet 3 sires Nuwther Nuwmber Nuaher  Pounds  Precent Poterds
Wanink's Nahbe 41h 13384 i
Tl Maonze G Ferpwianl 12376210
Huael's Zoplie's Tanmeator 113080, |

gl 3 slrer-

Usdand Moy's Ing Oal s
Seaphie's Toroneg 20l |
Tiedd v wink's Hadelsl

28 e} ] 12,002 i L5

bErw ) 224Tne
S5 T hoen) 2 H
Hakeiplys Darptliy s Senneor s

? The type geades gsed by the panel were ihe =ix officinl grades recognized by

the American Jersey Cntile Clol, via, Exeollent, Very Good, Good Plus, Gand,
Pair, and Poor.




SUMMARY AND CONCLUSIONS

A description and general discussion of the dersey breeding project
is presented. Detailed information is included on the foundation
herd of Jersey females, with some snalvsis of genetie differences
found in various groups, and complete records of production and
reproduction of the individual animals,

The 44 foundation cows were brod (o 3 Jersey sires, which were
used concurrentiy and which represented 3 popular families at {hat
time,  These families were Raleigh, Sophie Formentor, and  Owl
Interest, Of the 44 foundation cows, only 25 had living female
progeny by the first 3 Jersev sires.  Foriy foundation cows made
records that averaged {1,443 pounds of milk and 625 pounds of butter-
fat when caleulated to a mature basis.  The other Tour had ne pro-
duction records nor progeny.  The 21 foundation cows witl) female
progeny made reeords that averaged 11.060 pounds of mille and 606
pounds of hutterfat, caleulaied to a mature basia,

The basis for The selection of ihe flirst three Jersov bulls, Homl's
Sophie’s Tormentor. Karnak's Noble 41h. aud The Moase (Y Fernwomd,
18 reviewed.

The 50 records mude by the 28 daughters of the fiest 3 Jersey sives
have been analyvzed.  Made under the controlled environmental con-
ditions, 1thie firsi-calf vecords of 17 daughfers {ealeulated to maturig
anl their marure reeseds are elosely coreelated, The average hotier-
fat percentage is also elosely relaiod on first and mature tests of (he
SHMe COws,

The 27 first-generation vuthred danehters of the fiest 3 aires bl
records that averaged 12137 pounds of milk. 660 pounds of butter-
faf, with a butterfat tesi of 546 percent. This 2 an inerense of 831
poundts of milk and 47 pounds of butterfst over the average produe-
tion of their dams. Stady of the mills and butterfat producing ability
of the daughters of each of ihe three sires indicaies considerable
hiterozygosiiv i both the sivez and the dams. A major part of 1the
iverage increase in bulicrfat production = due 1o the daushers of
Karnak’s Noble il The data indienic s dedinite Tawering of {he
varinbility in the production of the peogeny. One second-generation
outhred doughter of Moose = ineluded i his proof.

Tables of live weights are inclucded to show the rate of growth.
varisfions in growth, and offeciz of preenanes and parturition on
hody weight.  The average hirth weighi of the 33 daughivrs of the
tirst 3 Jersev sires was G pounds. and theie average mature weicht
was 1,047 pounds, Sone correlation was found between hody weight
and butierfat prodoction,

The breeding ad re productive perfornemee of the davehters of
the first three .Ivlw weosires s given The dlaochiors averagel 2.88
services per conception.

Fourteen sons of Mounge and Narmnal were praved in herds of
cooperating mnstitutions and dairy Twemers. The 151 daughters of
these sons averaged 436 pounds more milk, 33 pounds more fut, and
0.13 percent higher fest than their dams,

Comparative pictures are used 1o show the Lype and conformation
of the foundation cows and the slaughters studied in this publication

A statement of the present status of the breeding project, wiith a
table of production averages on the incompleted groups, is ineluded.,
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