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ABCHLDUCTION

The queation of evaluating beef bLulls has bean studied for many
generstions. The ewaluating methods, howewer, hawe besen studied sclen~
tifieally ‘om during the past tw or three decades. In dairy cattle
and poulbtry the femule produces products that can be moasured easily.

This simplifies the problen of acourately testing the progeny of a
given sire. In beef cuttle, the evalustion of & sire must reet on his
own performance or the performance of his offspring. !!l1s performance
can e moasured either by the eye or Ly a feeding test, or by a alaugh~
tor teost or sone combinntion of these, The problan of setting up acou-
rato testing meothods for eviluating brecding animale used primarily for
beef becomes ocomplex) espocially when it is desired to use the animsl
for breedin: purposes aftor tests are nade,

“here ware muny reasons for undertaking this work. (ne of the most
important was that cattle breeders ssemed to need this kind of information.
Very little information is available which provides Lthe hrosder with prace
ticel methods of measuring type wnd performance for evaluating replacement
stock in eedin; herda,.

The principal characteristics thet detergiine a meat animalte wvalue
are growth rate, condition and body conforsmstion. Condition or fatness
is detomined largely ty the enviromment, while growth amd body conforou-
tion depend to some extent on heredity., It would be relatively easy for
breeders to obtain weizhts and scorea for body type on sll their calves
up to weaning and on many of then up to a year or uore of age. Studles
of weights and type scores of calves reised Ly iweders arv needed to de~
temins the usefulneas of such observations in a bweeding pProgroke
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The objectiven of this study were as follows:

1. To study the growth rate and body type of calves of different
mmwmwmmmmm

2, To obtain estinmutes of heritability of growth rete and body
type in Heveford cattle,

3. To measurv the effect of date of birth on growth rate.



Black and Kzaappl in s study of methods of measuring performance in
beef cattle reported sisple correlstions betwsen birth to weaning and
weanin: to slaughter of «0,36 for average dally gain and 0.06 for econo-
£y of gaine Anlmals which gained faster while on milk tendad to zain
alower after woaning., Ho significant relation between economy of gain
from birth to weaning and econony of gein from weaning to slaughter was
found, They statec that gain from birth to weaning was highly correlated
with powwxis of nilk received during that period. They proposed that the
test period be limited to a wel;ht constant period of 500 to 900 poundds
in live wei;ht and that the finel evaluation be based on efficiency of
gain from 500 to 900 pounds and the carcass grade,

Alack and Knapp” made a otudy of the results of progeny testing by
the thres methods proposed by Uinters, Sheets and thameelves, They found
that differences in the progeny of various sires could best be demonstrated
by efficiency of gain from 500 to 900 pournxis, whereas differences in weight
at twelve ponths of age were not statistically sipnificant,

a-fz:!marcm in a review of records of performance for meat animels suge
gesta that, in view of present knowledpe of parformance in beef cattls,
testing should be based on (1) birth weights, (2) rate of gain dwring the
suckling period, (3) rate of gain or efficiency of guin during a standard
welsht puriod of 500 to %00 pounds, and (L) the animal's slauchter value,

Kroger and Knox! found that over a pariod of eight years testing 443
steers and 411 heifers, using corrected weights, the steers weirhed an
avarage of thirty-two pounds pore per head at weaning than the heifers,



The difference in woaning woighta of steers and heifers in their study
was large emoush to nocessitate corvection for sex in evaluating the
progery of different animals if numbers of the tuwo sexes are dispropor-
tionate, If the munbers of calves per progeny were amnil, the error in-
troduced by not correcting for sex was found to be appreciable,

Enapp, Lambert and Black® in a study of beef and milking Shorthorn
cottle fournd that & large proportion of the varistion in birth weights
and weaning weights ocould be attributed to the weisht of the cow, calving
ssquence, lencth of gestation period, and poumnis of nilk the calf re-
coived durin: the suckling poriod.

Knapp and Hordskog® in a study of the records of 177 steers, from 23
sires reported heritability of weaning wel;ht at 30 per cemt, “ledijhts of
hoifers at eighteen months of age at iles City indicate €l per cent heri-
tability., Dally gain of steers on recard of performance at BDeltsville,
Haryland and Tifton, Georgia indicated horitability in excess of 100 per
cant., The authors stated that these estinmstes of heritability waere Ligher
than seened reasonable amd that the ceuse or cuuses of thess hish cstinates
are not knowne

Knapp and Nordskog® found the correlation cosfficlent betwoen weaning
score and weanln; welght in beef cattle to be 0,68, They estimoted herite-
bility of weaning scores to he 53 per cent.

Enapp, Baker, 'uesenberry, and clark® in & four—yeur study of record
of performunce in Hereford catile reported differences between sive pro-
Zonies for weaning weight corrected for age and for deily guin in the feed
lot to be significant once in four years, Uifferences in gain from birth



to woaning, ocorrected for age, was highly significant onos in three years
and not signifioant in the other two years.

Correlation coeffioients for steers studied by Knapp, Baker, (ueson-
hmmambmutouowm weaning weight with daily gain in feed
lot, - 0.059; score at weaning with dally gain in feed lot, 0,0923 age at
weaning with weaning weight, 0.652,

huby, Bluni, Brouss, and Baker® in a nineteen yoar study of relation
of imitiel weights and subsequent gains of weaning culves during the winter
reported correlstion ooefficients as followss spring weight on initial

woight, O.480 and winter gain on initial weight, 0.232



EXPERIMENTAL KETHODS
Scurce of Data

The data were obtained from the Ivy Hill Farm purebred herd of Here-
ford cattle. The entire calf crop born in the spring of 1948, consisting
of seventy-six calves, furnished the data. All calves were scored for
type at birth and weaning and most of the heifers again at fifteen months,
of age. Yeipghts were taken at weaning on all calves and on the heifer
calves again at fifteen months of age. Practically all of the bull calves
were sold shortly after weaning. ieights and scores were not taken on the
few remaining bull calves because of the small numbers available., All
weights were adjusted by regression of weight on age to standard ages of
240 days for weaning and 395 days for yearlings.

The dems of the calves in this study represent several bloodlines com~
mon to the Virginia purebred herds, For the purposs of this study, it was
assumed that the cows mated to each sire were random samples of the cows in
the herd, However, the matings which produced the calves in this study
were made before this study started and were not random. Acﬁual]q:, of
course, matings were made on the basis of past experience with respect to
‘nicking” and other such considerations. This may mean that differences
in type betwsen sire progenies include some differsnces between dams, but
it is not apt to influence differences in growth rate.

The number of calwes and their sex studied for each sire are shown
in Table 1.



Total Calves Studied

Fer Gire .
Sire 1 15 23 38
Sire 2 9 8 17
Sive 3 13
8ire 4 5 8
Total 35 41 76




In this study the method of seoﬁng calves as to body type was
that of visual observation. The value or score given each calf was
determined by its type, quality, conformation and condition. The
standard calf grades of prime, choice, good, medium, and common were
used as guides in scoring the calves at weaning and as ysarlings.

By placing a plus and minus walue on those calves that were believed
to be alightly above or below a standard grade, it was posaible to
make a scale of measuremsnt that was divided into fifteen grades with
scores ranging from 1 to 15. The scoring was done by the suthor.

The scores used at weaning and as yearlings are shown in Table 2,



Short legged, short bodied 24 15

Prine good head, very ssooth finish, P b
very fine nuality. Pow 3

loderately short legged and o 12

Choios short bodied, pood head, amwoth c 11
finish, fine quality. Cm 0

Yedium length legs and body, Gf 9

Good medius head, falrly smooth, G 8
good quality. (e 7

long legs, long body, plain 1 6

Yiediun head, moderstely coarse, and u 5
modiup quality, Y L

Very long lags, slim body, Cenyf 3

Cazzion long: plain coarse head, Com 2
soarse, rough, poor qualitye. Cotae 1

Thls atudy was started after the calves were born, but a type score had
been given sach calf at birth. These acores at hirth were fins, gpod, fair
and poor. oy giving scores mumerical values of 15, 11, 7, and 3, respectively,
it was posaible to have them in approximstely the same numerieal renge as the
scores at weaning and as yearlings.



The heifer calves were weansd and weighed on lovember 9, 1945,
Thay were weizhed individually sturting at 1 pe.ze and finishing around
3:30 peme The tattwo muber, weight, and score of each calf was re-
sorded, The sire, dam, date of birth and sex of esch calf was taken
from the hexd production books,

The ull calves were weaned and weighed Hovember 13, 1948 with the
sams records kept as with the heifers.

After the heifer calves were weansd they were fed four pounds of
grain per day until April 19, 1949 when the last cbservations were taken.
wmwmmmm:mmmmmmmmm
to January 10 and fram Fehruary 20 to april 19. During the period from
Jamwry 11 to February 19 they received corn silasge and lespedesa hay in
addition to the regular daily grain retion of four pounds per head,



ANALYSIS OF DATA

The analysis of variance, regression and correlation as outlined by
Snedecor? was used in analyzing and interpreting the data. The linear
regression of weight on age for heifers and steers was computed and used
to adjust all calwes to a standard weaning ags of 24,0 days. An estimated
weight at 395 days was obtalned by adding the winter gain to the adjusted
240 day weight. The average linear regression for steers ami heifers
amounted to 1.67 and 1.57 pounds per day, respectively,

Heritability was estimated from inmtra-class correlation with the mean
squares in the analysis of variance imterpreted as follows:

Megn Square Interpretation of Mean Square
Between Sires R # kS
Within Sires R

R w E £ 3/4G

k = Average number of calves per sire

S = 1/4G

B = Environmental variance
G = Genetic variance

Heritability « H .E%é

In this study the five per cent lewel of probability was considered
significant and the one par cent lewel as highly significant.,



fody Dpe
The average type scores in Table 3a shovw differences between bulls

that tend to hold somewhat the sope relative position at all three agss
with the exception of Sire 3 whose heifers scored much lower at the emd
of the winter feeding period than at the othar ages. This suggests that
some bulls may sire calwes whose type changes with apge, while othera aire
calves thut hold «bout the sams type st the three ages studled here, If
this is the true picture, then more scourate data would be obtained by
soaring calwes at different ages.

This view is supported by the following correlation coefficients:
Corralation between score at birth and weaning = 0,73
Jorrelation between score st birth and fifteen months g 0.12
Correlation between score at weaning and fifteen monthe w 0,62

These correlations show a falr dogree of relationship between scores

approximately six months apart, but very little relationship when they
were as much as twelwe nonths apart. Therefore, it uppears that the two
scores of these three which would be more veluable are those token at

birth and at one year of spge.

Sire 2 10, 56 .44 8,00 1087 10.3
Sire 3 11.56 12.5‘0 816 11.31; Ee8
Sire & 10’26 11400 7.8C 9400 903
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leasureabls differences betwesn aire proganies seem to be greatesat
at birth and to decrease with age., The analysis of variance (Table 3b)
shows bull differences to be highly aignifith at birth, significant
at weaning and noo-significeart at fifteen months of ape,.

Table 3b, mu wnlyais ox vmm of auom fnr F.*ady 'ﬁrpo

Between Sex 1 17.0 1 7.0 - -
Sire X Sex
Interaction 3 (e 7 3 L0 ¥ -

Reoidual, o8 2a46 22 a2d 3 had
% Bighly significam
Significent

Estimstes of heritability of type beosed on scores at birth and at weaning
were 88 per cent amxi A0 per cent, respectively. The latter estimate is in
general agreement with Knapp and Nordskog's® estimate of 53 per cent for
score at weaning.



Srewth Bate

The awerage weights (Table La) show the same sires to be high and low
for both sexes, ut with the differsuce much greater for the males (59 pounda)
than for the females (11 pounds), Considering the informution on average
weights at stondard ages the sires line up as to growth rate of celves from
highest to lowest as 4, 1, 3, 2. The mean aquare betweon sires (Table 4b) is
ot siznificant and indicates that sire diffsrences for wearing welizght may
have been due to chanoe.

Sire 3 5248 IR TN 590 136
Sire 4 22328 ~461a6 L0k 20
AVerazes 523.8 453e2 598 S5

The mean square (Table 4b) between sex showed sex differences to be highly
significante This was somewhat higher than Kroger, larvin and Knox? found.
Studying a totul of 850 calwves, using corrected weights, they reported the
bulls averaged thirty-two pounds more than heifers.

The negative mean squore for sire by sex interaction was wwsual and
seens dus to the unequal mumber of calwes in the aire-sex subclasses. in
exanination of this interaction based on subclass averages indiceted that
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the sirv-ssx interaction was insignificant.

The differaences in gain the heifers made during thoe winter feeding
period was not significant, This was thought to be due to feeding a limited
ration, thereby not mllowing the imiividual genetic abilities to show up.

The results of correlation of two itens during the feedins period were
as followst

l. Veaning weight and daily gain during the winter feeding period -0,39

2. Score st weaning and total min during winter feeding period  =0.40

etwesn Jires 3 4yl36

Between Sex 1 91,125

Sire X Sex 3 - 782

heaidual 7 3,19
™ Highly Significant

slthough the mean square for differances between sires in the analysis of
variance was not significant and may have been dus to chance variations, it
does offer a basis for estimating heritability of weaning weight. This estinate
was a8 followas

liean Square Netween Hires 4436 m B f 3/4C £ 18,7(1/45)

Ysan Square Within Sires M
- »

Ef 3/4C w3 # 200
Ew 3193 - 200 w 2993

H o= . g% ‘_%%..oaor per cent



This estimate of heritability of weaning weight is aimilar to that
of Knapp, lambert and Black’, who estimated heritability for weaning weight
in calwves at twselw per cent; but is much smaller than that of Knapp and
Nordakog® who estimsted heritability of weaning weight at thirty per cent.
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Ihe iffect of Season of Birth on Growth Hate

The theory that the carlier celws are born, the faster they gain,
is prevalent among many cattle growers. ioxking with several calf crops,
the author of this study observed that calwes born in late spring and
early suwer nonths seessd to start growth quicker and gain faster than
calves born in the winter months. It was, therefore, one of the aims of
this worker to oxanine the dats on the group of calwves being studied in
the 1ight of the above theory and obssrvations.

The average daily gain of all calves, disregarding sire and sex,
plotted ageinst date of birth is shown in Chart l.
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The linesr regrezsion of average dally gain on date of birth within
sire and sex was (.00075 2 0.00062 pounds per day. This regression is
vot asipnificantly larger than its error tarm, but it does sugpest that
Jamary and Pebruary calves say grow alower than April and lay calves, 2
comparison on average dally gaina of early, intermediate, and lats calves
showed differences simllar toc the regression. Iif the regression found in
these data sre used, the expected average doily gain and differences in
weizht at 240 days for calwes born on certain selected dates is as followas

Expscted Average xpected Difference in
January 10 1.67 0
March 14 .72 12
Yay 29 1.78 26

It is pointad out that the shove comparisons are on the basis of a
standard weaning age of 240 days. In actusl practice, weaning is usually
done by date rathor than by age of calf, provided the calf is old enocugh
to wean. Dven though a Jamuary calf gains alower than a lay calf, the
Jamary calf will be heavier and perheps more profiteble than a lay calf
when both are weaned and sold, say Cetober 15



DISCUSSION

The type svores for the calves taken at birth were highly significant,
The author believes that this partioular time in a calf*s life may be very
important in detsrmining the sire differences between bulls. Knapp, Lambert
and Black’ concluded that there was little or no variation in birth weight
due to envirommental differences among dams., If this is trus, then calves
are likely to haws besn nourished near optimum during the gestation period
and, therefore, carry somewhat the same amount of flesh at birth. These
differences in type would be due mostly to differences in conformation

rather than differences in fatness,
At weaning there will be much variation in fatness due to differences

in milking abilities of the dams and other environmental influences. These
views are supported by the heritability estimates for type scores at birth
and at weaning. It seems from this study that rather accurate selections

for type can be made at sarly ages.

Crowth rate as nea;ured in this study was based on weight of all calves
taken at weaning and a second weight on heifers taken approximately six
months after weaning. Weaning weights were corrected to a standard age on
the basis of raegression of weaning weight on age. If correction factors
similar to those available for swine (l)vdnich could be used to correct
weights to a standard age were available, it is beliewed that growth rate
would have been measured more precisely. It is recommended that future
studies on growth rate give consideration to the development of age correc-
tion factors for calves at weaning., If such factors were available to

(1) watiey, J. A., Jr., end Quaife, E. L., "Adjusting Weights of Pigs to a
Standard Age of 56 Days", Iowa Agr. Expt. Sta. Journal Paper Eo. J-509,
Project No. 32.



breaders, the use of weaning weighte in a selsction progran wuld bo simplie-
fiaed,

The regression of rate of gain on date of birth for calves born at dif-
ferent. dates in the spring calving ssason was not significantly different
froe: sero, However, it is believed that the trend was sufficient to warrant
furthar study.

It is believed that further inwestigations of the walues of type scores
at birth and at other ages is needed, If it should be studied further, it
is sugpuoted that a camittes of scorers be used rather than only one ecorsr
as was used 1n this study and that scorsa be obtained on the animals at ages

beyond one year,



l. ‘teaning weights of calwes in the same herd sired by four unrelated
bulls were not significantly different,

2. leritability of weaning walght was estinmated at & per cent,

3+ Calves born in late spring and early suwmer tended to zain fuster
than calwss born during the wimter months. The regression of average
daily grin on date of hirth was 0.00075 £ 0,00062 pounds per day.

4 Yale calves werv heavier at weaning than females, The aversze
differsnces in this study was 70 pounde.

5« Differences in type scores of calwes in the sams herd aired by four
unrelated bulls was highly significant at birth, significant et weaning, and
not significant at approximately fifteen months of age.

6e Lstimntes of heritablility of type scores at birth, at weaning and
at spproximately fiftesn months of ape wers 88, 4O and 1 per oent, reapec~
tiwely. It appears that type soores taken at birth offer distinet posalibie-
1ities mrﬂmmwmwmmmmmermmhmmrm
to body conformation.

7+ On the averuge, heifer calves scored hizher than bull calves at
bith and at weaning, but the difference wss mot signifisant,



SRR

A study of growth rete and hody type of calves of both sexes; sstimates
of heritability of growth rate and body types and the effect of date of
birth on growth rate wus made on 76 calves in the sams hexd sired by four
unrelated bulls, The calwves wsre scored for body type at birth, weaning and
the femsles st approximately f1ftesn sonths of ages ALl calves were weighed
st weaning and the femanles &t approximately fifteen ponths of age. Tho fe-
males ware fod a limited ration from weaning until the fifteen month weight
was taken. The welghts of the calves were adjusted by regression to 240 days
at weaning and 395 days as yearlingse

The analysis of variance, regression, and sorrelation were used in the
analysis and interpretation of the dats. Heritability of weaning weight and
type score wes setimated from intra~class correlstions obtained from the
analysis of variance.
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