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INTRODUCTION"

Livestock producers and résearch.workers have been
doiﬁg work in. recent years to establish a more accurate
appraisal of the producing ability of beef cows. The doing
ability of beefl cattie that are outwardly similar in con-
formation may show great variability. This variablility in
performance 1s the basis of selecting bfeeding animals o
carry.produetion t0o g?eater efficiency.

On the basis of work done, there is a general
- acceptance of_perfarm&nce and progeny testing as guides
Tor improving the doing abllity of_beef cattle. This type
of selection program may be called ﬁerfarmance teéting,
gainability tests; or welght for age comparisons. The over-
all objeclkive of production testing isito obtaln information
that can be used in the impfovement of verformnce and thus
reduce the cost of producing beef. The producing abilitj
of beef cattle may e measured in several ways or by a
combination of factors related to performance.

Thé characteristics congidered to be of economiec
importance in this current study are weaning weight, welght
for age, conformation, and condition scores adjusted to an
uniform level to eliminate as much varlabllity as possible
due to temporary environmental effects. To increase the |
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efficiency of selectlon on-ihe basis of outward appearanéé,
the environmental varlations mist be reduced, A study of
‘these facﬁors gives a good indicatlon of a cows mothering
abllity. The information is used in: culling out -the low
producers in a herd while retaining those animals thaﬁ have
desirable charactersitics and the ability to transmit these
“traits to thelir offspringo The commercial béef cattle
producers are interested in thlS type of selectiom progran,
Whlch.basically is to use facts instead of fancles in the
finding of sires and dams that rags along to tnelr Progeny:
the capacity for gaining more,weight in a shorter time on
ﬁhe leéstvfeea and of a desired grade. »

Many outward expressions of traits of economic
importance may vary in an individual animal due to the
influence of certain environmental factors. Although 1t
is difficult to measure all of the effects of eﬁvironment-9
correction factoru my be applied to weaning welghts to
gtandardize all records to & relative comparative ba31s as
cmuch as possible. The most important sources of variatlon
are taken into consideration in the use of these correction
factors.  These sources include age of dam, sex, and age of
calf,

Many beefl catﬁle producers and researchn workers feel
that the producing ability of céws and sires must be gnown

early in their life if the records are to be of value in a



seléction.program,baSed.on perﬁprmanpe@ This studvaas
undertaken to determine the re;ationsﬁips of weaning
prodﬁction facﬁors in;rangé pggf cattleo An attémpt also
isfmade,to*evaluate‘somé of the fabﬁors causing welight
variations in calves at 270 days of age on Arizona ranges.
The'weaning,age of 270 dastwas.selectéd as this is a
COmMmon weaning age Tor beel calves running on Southern
Arizona desert grasslands. . |

. Recently it has Dbeen shown that galns in~body-}
welght are highly heritab;eq Body weighp, therefore,
shéuld be inclﬁdéd in“any selection index. Relationships
.betwéen body welights and visual appralisal have nob teen.
definitely established. This is an attempt to provide

additional information regarding this relationship.



REVIEW OF LITERATURE

infiuénce of Condition on Gonformaﬁiohfééoré

There have boen very Tew stbdles reported ino the
literature concernlng relationship between conformation
scores. by 3udges as 1nf1uenced by eonaitlonc A Tew authcrs
present 1nfermat10n,rolating the effect of condition of
animals - as, JAnflueneing the jua@es opinlon on conformatlon
_8core. A

Greeg (1957)'states that. calves at weaning were
.givenha?condition gscore by the judges along with avgcpre,,
of‘conﬁormationm Qbservationsvmadghduring previous scorings
of cattle have indlcated that the degree of fétness my have
an inflﬁence.én.the scéré»giVen.an‘animal for éonfcrmatianel
This publicatlon further states that it has been indicated
at ﬁumerous times that fat,animais maj recelive sébres higher
than they probably wduld.if‘they were in a less fat cenai_
tion. Practically all of the animals in the Maryland study
we?e given,aHCOndition score of L by all judges on each
| daﬁe scored. In this particular“study, it was polinted out
that conformation scores were probably affected little Ey
differences in the degree of fatness between animals or by
changes iﬁ the degree of fatness»fromAéne>scoring peried to

another.
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Gifford et al. (1951) reported highly significant
_differences in seasonal scoring levels of different judges
'_in seofing‘beef tjpe COWS » 'A suggesﬁed explanation of
theée"differences was the changes in‘ﬁhe condition 5f the
cows at. the summer and winter scoring dates. However, the
varlance assoclated with these seasonal differences in
seores accbunted for less ?haanQ percent of the total
fvafiation,in conformtion scores.
_ Rollins andfﬁagnon'(1956)~reported.a within.years
corfelatién of 042 between Wea@ipg grade and weaning
weight. Brbwn.g@qggv (1956) iﬁdicaﬁed a cqpsisteht positive
relationship between weight1énd score. The accqr%cyiof
assoclating welght with Q§nditipn_at this pdiﬁt ls, how-

ever, questionable.

Variatiqn,?n_Juﬂgeslseofes
Published data‘are also iimited on the éorrelations

of conformation scores among Jjudges scoring caives att
weagingo' | ‘ | | | _
Brown et égo;(;956) studied the re}atidnships
between coaférmatiomfscores of.judges and live animalv
ﬂmeasurements in‘which data_fpom,four.expepiment stations,
lc?ﬁsistimg of records on 383 ealves,and,Bda older beef
cattle, were used. The average correlations between gcores
ané_weigbts_chesﬁ depth, body width, and fulneés of roﬁnd

were positive but of limited predictive value., Iultlple



correlations between all measurements and conformatiom:
seores varied from .38 to .76, thus accounting for-lé to
58 percent of the varlance in scores; ' ‘

The Hereford herd at the Arkensas Agricultural
Experiment Statidn was‘uséd in_an‘exteﬁsive study of
classification scoreébby.Gifford_gﬁuglp_(1951)0 The purpose
of the study was to obtaim.data»gn (1) the agreement between
“judges, (2) the repeatability'of‘judges in scoriﬁg, and
‘(3) thé cause of varlation in conformation.scores. The
study covered a period from 1940 throﬁgh"1949 in which 187
aﬁimals were scored and some ofrthe animals were scored as
many as 10 times;

Within season correlations indicate that the four
judgeg scoring the cattle more than two timéaﬂwere in |
general agreement on the points of conformation scored.
The Judges agreed more closely for those iltems ow which
they must consider the entire animal. Thej were bést able
to recognize differenceé in dverall ratingsL follbwéd by
 general appearance, breed‘ﬁypeg body, hina_quarters and
‘ fofe quartefse‘ A»sﬁﬁdy by Knappjg§ §;; (1939) of the
accuracy of-séoring certain dharécters in beéf cattle
resulted in Tindings that agree wi;h the above results.

| The repeatability of a judge wés measured by the
corrElation_betweeh-;he scbres‘whiohAhe gave the same

animal but en different classification dates. . These



correlations were'foun&:to be between 0.4C and 0.50. The
~results indicated that there was more agreement between the
judges on a givén clagsificatlion date than they were able
to agree with thelr previous scorésa Stage of lactation,
stage of prégmancy, and age of eow were factors. tending to
lower the repeatability of scores on different dates of
Ceclassificatiion. ALl Jjudges seened to be affected in about
the same manner and none of the Judges appeared to be able
to evaluate properly the effect of these temporary coﬁditionsq'

The interaction of cows with season and seasonal
differeaoés in scopling level were sources of variation.

Cow differences accounted for 50 percent of the total varia-
tion in conformation scores.

Dahmen and Bogart (1952) comcluded that weaning
score did not have a significant effect on elther rate or
economy of gain during a test with T4 beef calves individually
fed. It was also observed that the appearance of these
calves was not reliable as an indication of their efficlency

'or‘eapacity for growth. These authors found that there was
greater variation,among those scoring than total score
variatlon among the calves scored. Thus;rseoring technique
is éubject to consilderable error and of doubtful value when
the animals being écsred are gulte similar.

Averdges of the scores of three Judges lndicated

that the different Judges were not in too great a degree



of-agreement concerning-the'relaﬁive merit of different
animals. |

Seores of three aifferent‘judges, as reported by
Green (1957) of the Maryland Agricultural Experiment
Btation, indicated that they did not agree closely concern-
ing the rélative merit of different parts of the body of
calves scored. Two scorers tended to give calves a "too
high" a score while the third judge was in line wilth the
estiﬁéted seore. In compafing the aetual with the estimated
seores, it was fouhﬁ that 15 to 20 percent of the calves
were glven scores which deviated a reasonable amount from
the estimated scores. An exanmple of some points of dis-
agpeemenﬁ among Jjudges, one judge indicated that, in his
_opinion, the calves in general ﬁype and head and neck
averaged the same while another judge considered head and
neck more desirable than general type. One judge indicated
that the calves averaged between a score of "2 and\VB" in
all parts of thé}body considered while another scorer
judged the animals to be below "3" in all but two categories.
There were other disagreements éméng the Jjudges such as
umiformity of the conformation of the calves scored. '

Roubicek et al. (1951) in making progeny studies In
Wyoming analyzed neasurement and performance data of 46'
Hereford and 35 Shorthorn offspring of two Hereford and two

Shorthorn bulls. They obtaiﬁed_negative correlations of
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conformation and quality scores wilth efficiency which may
indicate the inability of the judge Lo select “good doers®
on the basis of phenotypeo The general trend éppeared m
toward less efficlent animalg if judges' opinions are the
sole basis for selection. The judges in placing feeder
grades on the heifer progeny were unable to appreciably
indicate the actual efficiency of those heifers. A low
correlation of .15 of initial Teeder conformation score
to percent of round was found and conformation correlation
to peréent of loin was a EWQ70 There was consistently
poor agreement between the judges' evaluations of the
grade and the actual rate and efficlency of gain. However,
a significant correlation of 0049 was found for the final
conformation score with the percemt of loln anﬁ rump in
Vworking with the Shorthorn steer progeny and a correlation
| of 0.42 of the saﬁe factors in the Hereford steer‘progenyo

In general, the results seemed to indicate that
the more upstanding calves at weaning time grew the 1eaét
in height during the feeding period, yet made faster and
more efficient gainso Also, the narfow and shallow chested
heifers of both breeds scored down by the Jjudges at weaning
were the more effiecient ones in the feedlot.

Contrary to the above negatlve correlations of
'eonformationAand quality seores with efficlency, Black and
Enapp (1936) earlier found a positive correlation of 0.50

Tor thése fé.ctors°
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‘Heritability of Grade and Tvoe in Beef Cattle

Conformation, type, or érade in‘ﬁeef éattie breed-~
ing operations cannoct be ignored in view of its economic
characteristics assoclated by many cattlémen to quality
and early maturityo ‘The chénges that have taken place
since the time of Robert ﬁakewell in quality, size, and
shape of beef cattle indicate that these characﬁeristics
are heritable. Body conformation or type of beef cattle
is still a factor of economic importance. Galgan et al.
(1952) state that eye appeal is gtill impertant in a- '
discriminating market which wants an animel to produce the
type of carcass demanded by the consumer. t is generally
agreed that depth and width of bedy of a beef animal will
produce a .carcass with a high percentage of yileld of
preferred_cutso |

A study'was made by Knapp and Nordskog (1946) of
the hepitability of live snimal scores along Qith other
characteristics in beef cattle. Records wepe available on
177 calves frbm 23 sires to estimate the relative effect
of heredity on conformation secore at weaning and other
| f;ctorsa The heritabllity of weaning score was found o
be 53 yercént by using the paternal half-sib correlation
from analysis of vériance@ The regression of the weaning
score on the sire was negative (b = -0.07).

Tyler and Hyatt (1948) reported aﬁstudy in daipy

cattle bfeeding in which the 6bjeetives were to determine
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the heritability of type and the correlation between type
and production. Animals used in making a heritability'
estimate of type included 3,738 classifled paternal sisters
and 1,601 cows of classified dams. A heritability of 0.30
was estimated, thus offsoring inherit about one-third of
- the observed superiority of the parents' type. Herd
improvement in the type of dairy cattle>can be ma.de by the
selection of animéls that are above the herd average im
type for parents of the next'generationo

Correlation coefficients of 0.16 to 0.19 were
found between eclassification rating and production of
butterfat in which data on 5,177 cows were available., With-
in herds there was an average increase of 13 pounds of
" butterfat for each increase of one grade of typeo

According to Riggs and Maddox (1956) slaughter and
carcass grade are determined by conforﬁatioﬁ, finish, and
quality of cattle.  Cattle of the most desirable beef
conformation can be fattened sufficiently to make them
grade prime or cholce which 1n turn yleld carcasses which
grade prime éf choice. Cattle of undesirable beef con-
formation cannot be made to produce prime or choice
carcasses no matter how fat they become.

A study by Knapp and Black (1941) of factors
influeneing rate of gain during the suckiing period seemed
to indicate that when selection of replacements was made

during the suckling period, the calves selected were those
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that made the greatest gain. These calves were from cows
which gave the most milk but séored the poorest for beef
conformation. This method of selection may indicate that
future offspring will be high milk producers but also
would result in poorer beef gualities in the herd.

Xnapp and Clark (1951), in working with 613 fecord
.of performance steers from 83AHereford sires in Montana,
coneluded that there is little value in selecting feeéers
Tor rapid gain if solé dependence 1s placed on visual
method of selectlion. However, they obtained a heritabllity
estimate for conformation seore of 31 percent, Similar
conclusions had been made earlier by these two authors (1950)
in which a heritabllity estimate was obtained by the(half- V
8ib correlation method for weaning score to be 28 percent.
They also concluded that growth measures were more nighly

influenced by heredity than were measures of quality and
conformation.

Bogart and Elings (1953) indicated that the market
price of our beef cattle is based largely on grade and that
quality is every bit as important as poﬁnds of meat.
Consequently, selection must be made on the basis of grade
as well as gaining efficieney. They pointed out further‘
that conformation aﬁd quality along with rate and efficiency
of gain are important inherited characheristies.

Preliminary results by Koger and Knox (1952) showed

selectlon for compactness in Hefeford cattle o be highly
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effective, indiecating a relatively high heritability of
body proportions. A heritability estimate for grade of
24 and 23 percent wasIObtained in working with records from
1,257 calves and thelr dams; Tﬁevformep estimate is based
on paternal half-sib correlation while the latter is based
on an offspring dam regression. These estimates are sub-
gstantially lower than for the corfesponding overall score
which they found with Angus cattle and slightly lower than
the estimate by Knapp and Glark (1950) of 28 percent already
mentioned. ( ”

In this same study, weaning scores were obtained
from 715 Angus'ealves and their dams running on semi-desert
rangeo The heritability estimates for scores were also
‘baged on aﬁ offapring dan regression coefficient and paternal
half-sib correlation. The heritability estimates obtained
respectively of the two methods mentioned were as foilews;
overall weaning score, 50 and 30 percent; lowness score,
46_and.15 rercent thickness score, 15 and 10 percent; and
smoothness score, 15 and 18 percent

One Iinteresting feature of these data was the
varlation in estimates for different years, Whether the
agsocliation with feed conditions was coincidental is not
known but it raises agaln the question of relative adapt-

- ability uader different conditions.
In earlier work, Koger and Knox (1947) concluded

‘that differences in maternal influences were exvresged more
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freely 1n weaning weights than in grade, since a,i}. cows
seemed to give suffiecient milk for the calf to reach the
A grade‘allowed by its conforﬁationa

Rollins and Wagnon (1956) presented hepritability
estimates of weaning grade inNtwé experimental Hereford
- herds in California Lo be an average of 36 percent. Their
data included weaning grades of 577 calves collected from
1937 through 1947 in two herds referred to as A and B.
Over a two generation spah, progress in improving grade in
Herd,A was 20 percent greater than exvected while progréss
in Herd B was 12 perceﬁt less_than.expectedp Manea gement of
the two herds varied in that Herd A was maintained at a
slightly higher level of nutritlion than Herd B. This may
suggest that-heritability of weaning grade may beAhigheP
under the more adequate nutritive conditions as the weaning
grade progress wasvgreaﬁer as well as the fact that the
heritabilityrestimates within generations were consistantly
higher in Herd A. The heritability estimate of ﬁeaning
grade over a period of two generations in Herd A was 42 per-
cent and in Herd B 29 percent. These estimates of herit-
ability compare favorably with those reported by Kbapp and
Glark (1950) and Koger and Khox (1952) which have already
been discussed. _ ?

Age of Dam Influence on Weaning Weisght

The cows used in this study ranged in age from

three to nine years. Age of dam along with age and sex of
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calf were used in adjustiﬁg the‘wéaning welghts to 270 days.,
These adjustments in weight were made in accordance with
methods discussed by Eéhnish (1958) in a mofé extensive
~study of performance faetérs of thé two Arizona herds. His
analysis of data revealed that the trend in age of dam
influences was similar for both male and female calves.

A number of experiment stations are in general
agreement as to the age of dam influence on:the weanling
weights in calves. To overcome the relative disadvantage
of the weaning weighﬁ of the calves rroduced from young or
old 6ows, a correction factor for age of dam should be used
in putting the weaning welghts of calves in a herd on a
relative basis.’ %

Dalry cattle have been shown to reach their peak
of milk preduction during their 6th, 7th, and 8th year of
-ageo" B '

Various authors have reported on the influence of
age of dam on the weaning weights of beef type calves.

The general conclusion of their findings has been that
cows bétween gix and eight.years*of age produce more milk
for their calves and that weaning welght is largely in-
fluenced by thils greater milk availabiiityo

Heavy weaners are indicative of the milking ability
hof the cow according to Bogart and Elings (1953). The
daily gain up to weaning can be ealculated;by sﬁbtrécting

_tﬁe birth weight from the weaning welght and dividing by the
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age in days. This gain from birth to weaning is a reliable
indleatien of ﬂhe milk produced hy the cow and to a lesser
extent the growthiness of the calf,

Gregory et al. (1950) related heavier birth welghts
with heavier weaﬁing weights;. Cows making smallest gains
'during the nursing peried tended to produce calves making
largest gaing from birth to weaning. This was probably due
té increased milk flow among these cows studied. |

Koch (1951) pointed out the extent to which the
weaning weight of ﬂhe calf is a permanent characteristiec
of its dam 1s an important part of the problem of selech-
ing cows to improve their productivit-y° vThe younger the
cow when her preducing abllity can be known accurately, the
more efficient-the selection can be. The weaning weight of
the célf is a usgseful measure of a cow's yearly prbduotion,
since this observation is taken_at the end of the veriod
oﬁer which she exeris maximum influence of the growth of
the calf, Many range calves are sold at or shortly after
weaning and their weight determines to a large extent the
amount the owner receives, This author analyzed weaning
welght data obtained from 745 calves produced by 180 pure-
'bred or high grade Herefords at the U. 5. Range Livestock
. Experiment Station, Miles City, Montana. The differences
between cows accounted for 52 percent of the variance in

the calves coprrected weaning welghts. Therefore, the extent
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to which the weaning welght of calves is a permanent
characteristic of range Hereford cows, as determined fronm
this study, is 0.52. The repeatablility of 0.52 is based
on differences between cows which made thelr records during
a8 l0-year interval and may, therefore, be slightly high for
compéring cows born in.thersame year,

In light of certain estimates and analysis of the
effectAof the dam age on ladtation, Rollins and Guilbert
(1954) concluded that the lactating ability of a cow makes
e major contribution to the growth of the calf throughout
the entilre suckling veriod.

Riggs and Maddox (1956) stressed milk productien
as the'biggest single fa.ctor iﬁfluencing weaning weight of
calves and that its hepritablility scarcely can be guestioned.

Gifford (1953) concluded that the peak of milk
yield is reached.by_Héreford cows at about seven to eight
vears of age. In other work by this author (1949) an in-
gignificant correlation of milk production,of beef cows with
the suckling galins of the calves after the calves reached
120 days of age was found. He suggested caution in estimate
ing too strongly the importance of nilk yield after four
months of égeo.

Sawyer et al. (1948) found a regression of 1.28
pounds per day of weight ontage along with the fact that
:younger_(two year old) cows weaned calves‘75 pounds lighter

than mature cows. The weaning welght of calves increased
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with inereasing age of dams through eight years but then
deelined. Other authors indicated that the weaning weight
of a calf 1is greatly influenced by the age of its dam.

Knox et al. (1951) reportéd very little difference
among weaning welghts of ﬁereford,calves weaned by cows
between the age of six and elight years. This work was done
on New Mexico ranges and showed that theréevemyyeaf*old cows
produced thé heaviest calves. Knox and Kroger (1945) showed
garlier that the age of‘maximum;weight and prodﬁetioh of |
range cows was also six Lo elight years with a peak at seven
yearso Knapp,gg al, (1942) in a Montana Hereford study
Tound that weaning'weightsfreadhed a maximum from six-year-
old_dows0 A gradval increase was noted from two to six years
of age and a more rapld decrease ffém.six 1o eleven years,

Iush and Shrode (1950) stated that mlilk production
during a dairy cows iactatipnwperiod inogeased with age at
an evepr-decreasing rate until maximum yieldAis reached at
“apround six to eight years. Production then declines with
advaneing age. The regression of production on agé is
distinctly curvilinear. |

Nelms and Bogart (1956) in Oregon trials reported
early calves galned at higher rates than later calves aﬁd
calso that the influence of age of dam on suckling gailns
was insignificant. The calves from two- %o three;year—old

cows galned faster than had been anticipated which was
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probably due to the fact that the younger cows had been
. selected for gaining ability while the older cows were not.
- This in itself may account for the difference in the perfor-

manece of the calves,

Influence of Sex on Weaning Weight

Althoﬁgh adjusted wéights are oniy'é<min0r part of
thié current study, it may be appropriate to relate data
pointing to the necessity for a sex adjusﬂment factor. As
?reviously mentioned, all weights of calves were adjusted .
to 270 days in this study as this is a common weaning age
on Arigzona ranges.

The weaning weights of the calves involved in the
Boise herds experiment clearly. indicate a difference
<between sexes,
| Pahnish (1958)‘foﬁnd the average weight of bull
calves to be greater than that of the heifers in data
presented with work on the. two ranches in this study. He
reoorted that the difference between weights of the two
gexes changed from year to year on the Empire Ranech, rang-
ing from 44 to 99 pbunds over a six year period. The sex
- difference was consistently greater én'the Empire than on
the Arivaca Ranch from 1952 through 1954, the period of
' tﬁis-curremh study. Although the Empire Ranch produced the
heavier heifer calves in 1953, the Arivaca Réﬂch produced

the heavier calves of both §exes in all other cases. In
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general, he found Aprizone range bull calves to be 28.8
‘pounds heavier than heifers at 205 days of age.

Knapp et al. (1941) found a nighly significant
influence .of seﬁrongthe gains of 58 Bhorthorn calves from
birth to weaning at the U.S.D.A. Station at Beltsville,
Moaryland. The analysis of data showed differences between
sexes were statiétically slgnificant, whereas differences
betwéen.the progeny ofvdifferent sires was_noto,

In work with Montena Range Herefords, Knapp et al.
(1942) reported bull calves to be 22 pounds heavief than
heifef calves and}that geven percent of the variation in-
adjusted weaning weights to a consﬁanﬁ age was accounted
fof by sex difference. Iatér,-in.analyzing 180 day weaning
weight data from“745 Montana calves, Koch (1951) revorted
bull calves to be 44 pounds heavier ﬁhan heifer calves of
the same agé and 31 pounds heavier than steer calves.

Rice et §20'11954) reported range Hereford bull
éalves under éouﬁhwéétérn conditions to be 2898'poﬁnds
heavier than heifer calves at 205 days of age.

Koger and Knox (1945) in a study of the effect of
sex on weaning welght of range calves, caleulated a regres-
sion coefficient of 1.21 ﬁounds‘per'day.of weight on age of
New Mexico steer and heifer calves. They used this regres-
sion coefficlent in.adjusting wéaning.wéiéhts of calves to
205 days at which time the heifer calves weaned 32 nounds

lighter then did the male calves,
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Sex effect was found by Burgess et al. (1954) to
agrée in direction but differ in degreé fromfother studies

ags steers welghed only slightly more than heifers at the
same age.

Other work reviewed showed males to be heaviest in
weaning weight. Significant differences in rate of gain
prior to weaning have been observed with male calves gain-
ing at a more rapid rate (Black and Knapp, 1936, and Bloom,
| 1953). Koch and Clark (1955) also found that male calves
Were#significantlyvheavier at weaning. Botkin:aﬁd,Whatley
(1953), in working with 70l weaning Wéights of Oklahoma
range'Herefords, reported a mean difference between steep
and heifer eaives-of 25 poumds.at 210 days of ags. The
steer calves were the heavier. Contrary to the findings
of many authors, Sawyer et al. (1948) in work with Oregon
Herefords relating sex to weaniﬁg weight, found that steer
calves were. lighter at weaning but the difference was not
statistically significant.

CGuilbert and Gregory (1952) revorted data on. growth
and development of purebred Hérefofd cattle maintained under:
favorable and falprly uniform conditions of environment in
California. The average groxarth curve of approximately 75
bull and 100 helfer calves from 1 %o 24 months of age was
as Tollows: at one month of age the heifers were 97 percent
as heavy as the bull calves; four months, 89 percent; eight

months, 87 percent; and twelve months; 77 percent. This
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indicates that heifers correspondingly are lighter than

bulls as they both grow older.

Age of Gélf Influence

_ In most commercial andlﬁufebredAbeef cattle cow

and calf'operationsg it ‘is impractical to wean calves
individually as they reach a given age. The calves are
commonly weaned at the same time and there may be a great
-deal of variation in-agess Several authors have reported
linear weight;age relationships and methods have been.
devised for standardizing weaning weightsvto a constant age
to reduce variation due to age.

| In early work doné with beef cattle in Southwest
Texas, Lush et al. (1930) reported on the érowth of cattle
from birth to abéutWBO mbhths of age. Welghts were taken
regularly eight times each year from 1921 through 1929. Tt
waé found that the average growth curve of Brahm&n, Hereford,
and back-cross calves showed»a straight line inecrease until
aboult July 15: The growth rate from this date on'ﬁo Weah~
ing time in Oclober was somewhat less and the three different
- kinds of breeding showed,almost parallel changes in welght.

- Koger and EKnox (1945) obtained an average intra-
eiass regression of welght oﬁ age of 1.33 pounds per day.
These findings were based on the analysis of 800 weaning
welghts that were classified by year, sex, and age of dam.

Analysis of weaning welghts by Knapp et gl, (1942)

of TTO Montana Hereford calves showed that age at weaning
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to be one of,the significant factors influencing weaning
welght.  They Tound a positive correlation of 0.49 between
-Weaning wéight and weaning age.

- Johnson and Dinkel (1951) analyzed data in which
the monthly weights were taken ffom birth to weaning on
297 high grade and purebred Herefdrd calves. The average
weaning welght at 185 days of age was 379.7 pounds. The
dbjécﬁ of thelir study was to obtaln a growth curve frbm
birth to weaning and to calculate correction factors for
adjusﬁing weaning welights of range calves toia standard
- age. The results showed a growth curve of the calves to be
‘approximately a straight line up to 155 days of age and
.thereafter increased at a deereasing rate., The findings
‘indibate that the growth curves at or near Wéaning age are
constant enough to allow weaning and welghling calves on a
given date and correcting weighlts to a standard age without
mich loss of information.

~ Botkin and Whatléy (1953) obtained a regression
coefficient of 1l.46 pounds of weighﬁ on age. These results
were found with Oklahoma range steérs and heiférs_ffom
120 to 260 days of age.

Rollins and Guilbert (1954) in analyzing the unad-
justed'data found the average'rate'of growth from birth to
Tour months of age to be 1.91 pounds per day with & standard
deviatlon of 0.31 of a pound. The average é4@ day weaning

weight was 534'pounds with a standardfdeviation of 7O pounds.
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Each calf welght was standardized to 120 and 240 days of
age with its own succesgive mounthly weights used for a
Lineayr interpolation.

Pahnish (1958), working with Arizons range cattle,
classified unadjﬁstedﬂdata by years and ranches within
sexes and then assembled the datarwithin each subelasg in
20-day age arrays. In plotting the mean weighﬁs against
coerSponding mean ages, he obtalned a distihcﬂ linearpr

weight age-felationshipo

Heritability of Weaning Weights

Rice et al. (1957) defined heritability as that
fraction of the observed phenotypic vafiance which results
from differences in heredity--among the genes and gene
combinations of the individual genotypes as a unit. This
is ﬁhe broad concept of heritability in which the hereditary
variance 1s considered as the sum-of the additively genetiec,
the dominance; and the eplstatic variance.

It is this variability, associated with the
additively genetic differences in the phenotype, that is
closely aséociaﬁed with the potential lmprovement which can
result in a population by selection.

Several regsearch workers have pbinted.ouﬁ varying
degrees of éstimates of heritabllity of weaning welghts.
Thege estimates have ranged from zZero to 52 percent with
the average heritablility of weaning weights to be around

26 to 30 percent.
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The fact that weaning welghts are pfobably influenced by
-heredity, which suggests the transmission of_biological
praits from ancestors to descendants, has also been p&inted
out by several authors,

Gregory et al. (1950) in working with two Nebraska
Hereford herds obtained heriﬁability estimates for weaning
welght of .26 and .52. These estimatés were obtained from
patermal half.sib eorrelations., They also found insignifi-
caht differences between sires Tor weaning welght or gain
fror birth to weaning of their get; _

Momtans studles by Knapv and Nordskog (1946) with
Hereford cattle at the U.5. Range Livestock Exﬁerimént
Station at Miles City only resulted in a .12 heritability
of weaning welghts. This estimate was also made by the
paternal half-sib cbrfeldtions° Heritability estimate of
weaning welght obtalned from sire:iprogeny regression was
zero but when adjustments Wefe made for differences in-
feeding for the sires each year, the heritability was found
Ato be 30 percent for weaning weighta

A report by Dawson et al. (1954) of a Louisiana
study was made dealing with'comparable ﬁeights'of 446 éix-
month-o0ld calves obtained frém 1945 through 1950,v Fron
sire offspring regressions and paternal half-sib cprrgla-
tions of immediaﬁe offspring, the heritabllity of six month
'weights was estimated as zero. The estimate of herlitabllity

was from 5 to 15 percent based on dam-offspring regressions.
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Paternal half-sib corrslations among daughters of the sires
used and basedvoh the welghts of calves raised by the
deughters gave a heritability estimate of 19 percent.
These latter figureslindicate the importance of maternal
abilities‘in determinihg six month calf welights and suggest
that they are heritable traits. |
| Dinkel and Musson (1956) found a higher herit-
ability figure in work with Hereford cattle in South Dakota.
They attributed about 36 percent of the differences in the
Weaning welghts of calves to inheritance.

Botkin and Whatley (1953) made an,estiﬁate of
Pepeatability for weaning'weightﬁof 0.4% and 0.49 in a
study of 701 calves produced.by.zOO Oklahoma Range Hereford
COWS., . | |

Knapp and Clark (1950) in .their revised estimates
of heritability éf economic characteristics in beef cattle,
obtéined by the half-sib correiation nethod a weaning welght
estimate of 28 percent. Lower fiducial limits of weaning
weight heritability (- .0l) based on the half-sib correla-
tion method was 7. percent, _ |

Koger and Knox.(1947) measured_fepeatability of
weaning weight of calves froﬁ range Hepreford cows., The
average correlatlon between the welights of consecutive
calves by the same cow was 0.09. Gregory et al. (1950)
obtalned values ranging from 0.37 to OOEO'fbr theieorrélam

tion hetween various calves from the same cow.
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A genetic analysis was made by Rollins and Wagnon
(1956) of weaning weight in two experimental range herds
of siﬁilar-breedinge Only difference in management was
that one herd and cows were supplemented during winter when
the renge was deficient, while the cows in the other herd
were not supplemented.

The data were stanaardized for differential effects
of pa,st,uﬁee9 year, sex, age of calf at weaﬁing, and age of
danm. _

Heritability of weaning welght Waé estimted to be
.30, The experimental evidence did noﬁ'support a hypothesis
that the nutritive level at which a herd is b@efated influ-
ences the heritability of weaning welght.

Evidence was presented that in a herd operated
under 6ptimum nutritive conditiéns, replacement heifers.
can be selected‘earlier and more effectlvely than in a hepd
opérated undeyr sub-optimun nutritive conditions. The
relevant statistics are:‘répeatability of weaning Weight
was egstimated to be .51 in the herd reeeivihg suppiement
and .34 in the herd not recelving supplement, and regression
of offspring's wéaning welght oh dam's weaning welght was

estimated to be .42 and -.06, respecﬁivelyc

Relationship Between Weilght and Score
Conformation score and weaning welght are important
inherited characteristlics. This has been pointed out in

the literature review on.the'heritability of each of these
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factors. There is not a great deal of literature available
by authors presenting a definite relationéhip of one to the
other. However, Knapp and Nordskog (1946) in working with
Montana steers found considerable variatién in weights Qf
steers from different sires and from the same sireg. This
' variation was undepr management conditlons where all steers
were marketed at the same time. These writers observed
that final weight and feedlot gain both had an effect onm
siaughter grade and carcass grade. The sﬁeers thahkweighed
the most at the end of the feeding tfial usually graded
higher than a small steepr of the same age. Thevfollowing
correlations, considerea~highly significant by the authors,
wepre obtained: conformation score at weaning and weaning
welght 0068§ slaughter steer grade and Tinal feedlot weight
0.643 and carcass grade and final feed lot weight 0.54.
These workers pointed out that a substantlial part of the
vapriance in scores and grades 1is accountable.to;weightc

The felatién.between weaning weight and weaning
grade was studied by Rollins and Wagnon (1956) with data
avallable on 577 calves produced in Galiforniéa Steer
calves averaged higher in grade than heifers. The authors
indicated this sex difference in grade was lapgely due to
difference in welght. A variation in weight and grade was
dbsérved,between,years-due te the influénee of the nutritive
conditlong of the ranges, yet improVément in wegning grade

by selection did occur but was confounded with the effects



29
of the yearly fluctuations in weaning welght. On a within
vear basis, iﬁ was found that 18 pefcent of the»varianoe
in weaning<gradé was due to variation in weaning weighte

Somewhat similar resulits were found by Koger and
Knox (1952) in studying the weaning grades of 715 ealves
and their dams of Angus breeding in northern Mexico; 'Gne_
interesting feature observed intthelir data was the variation
in estimates of grade for different years. When Torage was
scant because_of'érought,'regression of calf score on éém
was low and in one year it was negative, During yeafs when
forage was average or above, régressionyvafied ffom @18-tov
;220 These yearly vapriations indicate the effect of feed
availability on.weightvof’calves_and cowé-and the changes
in regression of grade écores félative-to these condiﬁions,

Gonformation scores given to 383Lca1ves at weaning
and 342 older beef type caltlle at the Arkansas, Tennessee,
Maryland, and North Garolina,Agrieultufai Experiment
Stations were studied by Brown et al. (1956). The study
was mbre on thé relationships betwéen éonfofmation gscopres
and live animal measurements of beef cattle but certain
inferences were made as to weight and score relationship.
V‘TheIGOﬁPelation coefficlents observed seemed to indicate
a tendency for the judges %o favof catt1e that are heavy,
deep, wide in body, and full in the round. ZEleven and one-
half peréent of the variance in type score of ﬁhe older

cows was accounted for by differences in weight. The



average correlation coefficlent of welght with score esti-
mated from data of all four stations was about 0.30.

Thesé authors stated that apparently most scorers consciously
_br unconsciously gave welght considerable importance in
arriving at a conformation'séoreo Furthermore, the rather
conéistent pogitive prelationship between weight and score
both grossly and indepéndent of other measurements is at

- variance with the common held viewpolnt that small cattle

are favored in type evaluation.



MATERTALS AND METHODS

The current study 1s based onbtwo herds of purebred
Hereford cattle made avallable for research under a éoop—
erative agreement with two Southern Arizona ranches,
hamely, Emplire and Arivaca. Over a period of three years
(1952-1954) , weaning weightsp conformahion scores, and
condition écores were collected on 164 bull calves and
161 heifer calves produced on desert grasslands of the two
ranches . These'fanches are located in an elevation area
ofrabout 4006 feet. These calves were the progeny of six
reglstered Hereford sires, some of which were used for |
more than one year. A minimum of four sire groups were
inveolved each year of this study. -

The two ranches upon which this study is based
were originally one ranch called The Chiricahua Ranches
Company of Sonoita, Arizona. Frank $. Bolce §f Sonoita
and Henry G. Bolce of Arivaca, Arizona, became the owners
and operators, respectivelyo |

The general management methods applying to both
ranches have been summarized by FahnishA(l958)q

Management Procedure:

The breeding season for both herds covered the
period from about April 10 to Aﬁgust 1 of each of the
, a1
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three years of this study. The cow herd was later divided
into two groups; (1) cows with heifer calves_and'(Q) COWS
with bull calves. The cow hérd was subject to the usual
selection and culling processes. The culling was done
mainly at the beginning of the breédiﬁg séésono The weanihg
index, based equally on conformation score and weaning
weight adjusted for age of calf and age of dam, was used as

one of the additional factors in evaluating the dan.,

Galving proceddrez

| The cow herd was checked daily during the calving'
- seagson which began around the middle of January of each
year. The blrth date, sex of esach calf aﬁd the dam of the
calf was noted and recorded and the calf was nunbered at
this time. Approximately TO percent of the calves were
.born'within.BO days of the mean birth day. The calves
were branded and tattooed at the end of the éalving S€a8 0.

ollecting weaning data

The calves weré weaned beltween Novenmber 29 and.
Decenber &4 at which time they were identified with their
.dam and branded with a number for ldentification.

Weaning welghts were taken and a commitﬁée of three
Judges scored the calves on_the bvaslis of conformation and
condition. Aﬁ average of three judges scores on conforma-
tlion and the welghts were used in.evaluating the calves as

possible herd replacements.
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Rahge nutritions

Forage for grazing on the two ranches included
varying amounts and density of the foilowing planﬁss black,
side oats, hairy, blue and spruce top grama, Curley Mesguite, -
Palse Mesquilte, and Sacaton. Molsture conditions and season.
of the year greatly influenced the availability of the more
palatable and desirable plants. Some pasture supplement
in the form of salt, trace minerals, dehydrated alfalfa
and cottonseéd meal was provided during the winter. A
system of pasture rotation from year to year was used to
reduce any major influence of pasture on. the difference in
performance'of the herds.

Scoring procedure:

(1) “Gonformation; The score card used has g
range in values from 1 to 15‘(F:'Lg;°_1)° A score of 15
indicated the animal wa.s e@ualrin,cohformation to an-
"gttainable ideal” for the category of body type. It was
assumed that feedér grade standards of perféction:for body
type was followed by all three scorers.

(2) Condition: The score card also has a range
im va1ues‘frdm 1 to 15 (Fig. 1). Condition score is simply
an estimate of the degree of féﬁness of the animl. A
secore of 15 indicated that the animals oarfied.a very
satisfactory degree of fatness.

The three judges were men of several yeaprs exper-

lence in scoring in various performance testing programs



Beef-Cattle Scoring Form.

Animal No. "~ Sex

Temperament

,_Goiorl

34

Date

Remarks

Grader

Conformation Score

Prime (Fancy)-—wl5-cwlleo-13

CholCe memmm——e— 1P e 1110
G000 mmmem—m—— e Qoo B 77
Medituleemme————— B B 4

Common & Cullemm Bame 2ewm= 1

Condition Secore

| EXcellemt--_lB-;-l4uw~13

Very Good--=12---11---10

Pigure l. Beef Cattle Scoring Form for
Scoring Conformatlion and

Condition.

Goodmmmmm Qe B 7T
Pailem e m———— Bmeme Bl
POOLmmmmm e B 2o 1
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and remained as the same three judges throughout the entire
three year period of this study. One judge is a professor
of animal sclence, another, a 1ifetime'commercial and pure-
bred rancher, and the third judge is‘a.professor of veter-
~inapry sclence. These three men comprised the jﬁdging
commi’ﬁteeo |

Statistical procedure:

The data for conformation, condition, and welghts
at ﬁeaning, collected over a. period of tﬁfee'years, were
coded and recorded on punched cards to permit computations
on International Business Machines. A ecard was punched for
each individual animal with the following information:
ldentification of the calf, sire and dam, age of calfl,
weaning welght, cbnformation SOOF@, condition score, and
various remarks that may be of value in further study.

The statistieallanalysis was the usuél corfelations
and>analysis of variance with a nested classification with
"disproportionate Subcléss numbers according to Snedecor
(1956) and Anderson and Bancroft (1952). The values for
the féllowing were foundz'heritability~estimates oflcomp
formetion and condition of bull and heifer calves, correla-
tlon between conformation score and conditlion score, actual
welght and adjusted weight, and between condition score and
actual Weight and adjusted weight. Also, correlations

between judges were calculated.



RESULTS AND DISCUSSION

A large nunber of cat tlemen attempt to project
the future velue of an aninal inﬁtheir herd by the degree
of conformatlon deelraolllty of the calf at weaﬁlngo In
view of the literature oresented there is a great deal of
conflict to thig thinking as well as some agreemeﬂto

Roubicek et al. (1951) obtained negatiﬁe'correla_
tions of conformaﬁion and quaiity scores with efficiency
in o Wyoming study with Hereford and Shorthorn>cattleo |
There appeared'to be a general trend toward less efficlent
animals if judges’ opinions are the sole basis for selection.
Their results indicated that the more uostandlnq calves at
weaning time and the narrow and enallow~chested heilfers of
both breeds were the more efficient ones in-the feedlot.
.Certainly, those calves that are narrow and>shallow through
the chest along with those quite upstanding calves are the
kind reeeiving the lowest eonformation‘scores by Judges
basing their~jﬁdgment on shoWring standards. On the other
hand, Brown et aic‘(l956) found;besitive miltiple correla-
tions between all bodv measurements and conformation score
(o) v&ry from 0.38 0 0.76 and accounting for as much as

58 percent of the variance in scores,'

36
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It is common knowledge anong cattle feeders that
thin calﬁes will generally maké’more raplid and efficient
gains than fat calves .of the same age and quality. Also,
rate aﬁd efficlency of gain are highly indicative of net
p:ofit and are economic factors for which the feeder is
aware. Looking at the economlc aspect from the producers
standpoint, his net.profit wlll be greater for those calves
grading and weighing more. Feeder_buyers will usuvally pay
a higher price for thin cattle of equal dquality than for
cattle ecarrying alhigh dégree of bloom. .This fact is
reflected in our aﬁctions and terminal mafkets throughout
the country. The work by Roubicek et al. {(1951) does not
poiﬁt out'a comparison of the condiﬁion oflthe éalves used
in the feeding trials as to thisAdegree of fleshing‘and the
conformation scores received.

Both ranches under study follow the management
practlice of selling calves at weaning time and the ranch
operators congider the matter of score as béing of economic
importance as the cattle are sold and purchased on a grade
and welght basis, In view of the association as previously
poinﬁed out of type and quality by many feeders, it is
economically sound for a prancher to continue to consider
grade with welght at the present time.

Correlation Coefficients:

Correlation coefficlents between conformation scores

of calves at weaning and condition score, actual weight, and
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adjusted welght are presented in tables 1 and 2. Also found
in these tables are correlatlion coefficlients between condi-
tion score and actual welghts and adjusted welghts.

Table 1. Conformation score, condition score, actual

welght, and adjusted weight correlations of
weaning heifer calves within herds and years.

Gondition Actual  Adjusted

Score . Weight Welght
Conformation Score .70 A 037 : - 42
Condition Score - .60 BT

Table 2, Conformtion score, condition score, actual
welght, and adjusted welght correlations of
weaning bull calves within herds and years.

Condition Actual -  Adjusted

Score Welght Weight
Conformation Score .62 .20 . o .28
Condition Score . R 52 <54

The correlation coefficients of scores and weights
are ?ositive in all cases in this study. This indicates
that progress can be mede in both welght and in scopres by
gelecting for both characteristics or by selecting for
either singly. This 1s often erroneously believed to not
be‘the case by some cattlemen.: Sdme purebred as well as

commercial producers have shown some resistance to a



selectlion program based predominantly on:performance
records. These breeders have a tendency to think that such
a program could develop big rough cattle that are not in
keeping with the oresent market and consumer demands. The
bagis Tor this reluctance Lo large rough catkle is the
- demand of the consumer for smaller cuts of beef with enough
marbling and finish to grade choice., The large rough type
of cattle uéually,must be carried to a:heavvaeight to take
-on:enough condltlon to grade cholce. To satisfy both
producer and consumer'demAnds, an.intefmediate point between
the two extremes may be conslidered. The highest pqsitive
associatlon in the above mentioned tables of correlatlions
is between conformation score and condition score with a
correlation of 0,70 for heifer calves and: 0.62 for bull
calvéso_ This positive correlation:is in agreement‘with
Knapp and‘Nord_skog (1956) where they found a positive
correlation between weaning score and welght to be 0.68.
Other authors, Bogart and Blings (1953), found comparable
positive relationship of score to weight. |
The'higher correlation of score Lo conditlon in the
case of the heifer calves may be explained by the fact
heifers tend to réach rélative proportions of body makeup
& bit earlier than male calves. An average of the condition
scores gilven by the committee of judges were higherkfer

heifer calves in the case of both herds (table 3). An
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inference may also be made, sinée the helfers carried a
higher degree of fatuness than the bull calves as indicated
by the condition scores, thalt the degree of condltion could
pogsibly be influencing tﬁé conformation seores given the
animals by the judges. Very little work has been published
on the influence of conditlon on conformation scores.
Green (1957) observed that the degree of fatness may have
.an influencé on:ﬁhe score glven an animal for conformation.
He also indicated that at numerous times fat animals received
higher scores than they probkably would if they were in a
less fat condition.

The range of mean conformation scores durlng and.
among the three years in both herds was 10,7 to 1l.4 for
bull calves while this mean range was 11.2 to 11.7 for
heifer calves (table 3). The average conformation score
made by the judges for all years was 10.95 for bull calves
énd 11.4 for heifer calves. The heifer calves tended to
Vary-less'and score higher in conformationo'

Conformation scores were probably‘affected little
by the differences 1in degree of fatness of animals between
the two‘hevr'ds° Also, welght differences of calves between
the two herds appeared to have little effect Qh the differ-
ences of scores. It may be assumed that the Judges had a
tendency to score on a relative bvasis witﬁin ea.ch herd even

though the &coring was done in suecessive days. It 1s
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Table 3. Means of Actual Weights, Adjusted Weights,
' Conform.tion Scores, and Conditlon Scores.

Means of Actual Weights-(pounds)

1952 1953 1954 % Year Average
B 566 557 568 563
Herd (1) _ .
' H 503 4ot 461 487
B 544 515 533 531
Herd (2)
. L H 467 489 453 ' 470
Mean Adjusted Welghts
1952 1953 1954 3 Year Average
B 554 553 550 552
Herd (1) o
H 414 495 &3 457
: - B 509 544 - 522 525
Herd (2) ,
: S H - 453 500 446 - 46T
Méah Conformation Scpreé
1952 1953 1954 -3 Year Average
B 11.2 10,7 11.3 11,0
Herd (1)
: . H 11.5 11.5 11.3 . 11.4
B ©10.8 10.7 11.4 10.9
Herd (2)
. H 1103 11.2 11.7 11.4
Mean Condition Scores
1952 - 1953 1954 3 Year Average
B : 1201 1009 1106‘ 1105
Herd (1)
: H 11.9 11.5 11.7 11.7
B 10.8 10.7 11.6 11.0
Herd (2) , :
. H 11,7 12.1 11.7 11.8
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suspected that differences due to sex-sire-year-ranch |
interaction were present (tables 4 and 5). However, this
study does not present statistical data ﬁo substantiate
thig suppositlion.

The range of means of conditilon score (kable 3) for
the three years in both herds varied more thah‘donformétion
seore for bull calves., This range was 10.7 to 12,1 for
bull calves and in the same respect a condition score range
of 11.5 to 12.1 for heifer calves, indiecating the heifers
were more similar in degree of fatness, The larger variatioh
in condition scores of the bull calves may possibly be
attributed to the nutrition variation of the three yeai‘so

It is noted that the lowest condition se&res for
bulls was obtained in 1953, a relatively dry year. The
heifers seem to reach & mature size earlier and at a
smaller size, consequently were not influenced as much as
bulls that also tend to grow for a longer period to reach
mture size., There is also the questlon of the more rapld
rate of Erowth of bulls as compared to heifers. Sex 1s a
genetlcally determined varlable and each sex maj respond
differently to the same environment particularly during‘
the suckliﬁg period.

The average mean welght for bull calves was greater
than heifers 1n all years of the study for both actual and

adjusted welght. This is in agreement with the findings of
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Table 4. Variance Analysis and Heritability Estimates of
Conformtion, Condition, and Weaning Weight
of Heifer Calves :

Source of  gr

Mean Squares

Variation _ : :
Confor- Condil- Weaning . Expected
mation  tion Welght - Mean Squares
Bétween '
years. 2 0.50 0.22 19,563 = Ve4ll,90Vs426.80Vhe53.53Vy
Between ’ i :
herds 3 0.00 1.3% 6,082 = Ve+11°95Vs+26080Vh
Between | ?
sires 10 2,80 1.00 3,562 = Ve48.9Vs
Within sires | |
within herds }
and yvears 145 @ 1.47 0.64 3,918 = Ve
Conformations
Variance Component galculated Variance Egrcent
- Error (Ve) l.47 Q0.0
Sires (Vs) 0.16 10.0.
Herds (th 0,00 0.0
Yeal"s (Vy 4 O o OO O a’O
1.63 100.0
Hepitability-Conformation.= _4Vs = 0,64 = 39
- VeaVe 1.63
Condition: _ . .
Variance Component Calculated Variance Percent
Error (Ve) 0.64 90.9
Sires (Vs) 0.04 5.7
Herds (Vh) 0,024 34
Years (Vy) O 00 0,0
704 100.0
Heritability-Condition = _4Vs = 0,16 = .24
. . Vese¢Ve 0,68
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Table 5. Varlance‘Analy51s and Herltablllay Estimmtes of
Conformation, GOndlthﬂ, an d Weaning Weight
of Bull Ga]ves _

Source of g Mean Squares
Variation '
Confor- Condi- Weaning Expected
matlion  tion Welght YMean Squares
Between '
years 2 5.56 11.00 4,513 = Ve4+ll.70Vs427.51Vhe54, 44Vy
Between _ )
herds 3 0.67 8.33 15,469 = Ve4ll.39Ve+27.04Vh
 Between o |
Sil”GS . 10 1020 0040 6 9695 = V8+9a£i‘9vs
Within sires
within herds :
and years 148 1,49 0,51 6,360 = Ve
Conformations
Varlance Component Ga“culated‘Varlance g@fcent
Error (Ve) . 1.49 v . 93
Bires (Vs) 0.00 . 0.
Herds (Vh) 0.00 0
Years (Vy) 0,10 . ‘ 7
. 1.59 100
Heritability-Conformtion = —nE8 . 0,00
T VeaVe
- Conditions
. Vapiance Component Galeulauea'Varlance 'Percent
Eprror (Ve) .. . 0.51 S 51
Sires (Vs) © 0.00 , 0
Herds (Vh) 0.29 29
Years (Vy) 0.20 A 20
1.00 100
Heritability-Condition = _#8 = 0,00

VesVe
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several authors as noted in the review of literature., Among
. these, Pahnish (1958), working with the same herds included
in thiststudy, fpundvthat thé average weight of male calves
to be considerably greater than that of the females on both
the Empire and Arivaca Ranches. He found a sex difference
in weight to range from 44 to 99 pounds at 205 days of age.
The mean adjusted'weights of all thfee years of this.study
for heifer and bull calves were compared. A range 1in
adjusted welght in favor of bull calves was found,to e 44
to 140 pounds in considering weaning daﬁa from 1952 through
1853 at 270 days of age.

Botkin and Whatley (1953), in working with Oklahoma
range Herefords, reported a mean difference between steer
and heifer calves of 25 pounds at 210 days of.ageo-.Koger
aﬁd Knox (1945) adjusted weaning welghts of heifer calves
to 205 days of”age in which they found heifer calves to be
32 pounds lighter than bull calves of the same age.

Further analysis of the correlation coefflcients
in tables 1 and 2 indicate another sex difference in the
relative agsociation by the Jjudges of conformation to both
actual and adjusted welghts. A correlation coefficlent of
conformtlion score to actual ané adjusted welght was
esﬁimated to be 0,37 and 5042, respectively, for heifer
calves. This may indicate that size of calf at weaning

tended to have little influence on the Judges rating of
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the animal on conformation, yet a bit more influence with
heifers than in the case of bull calves. The same correla-
tions on bull calves were 0.20 and 0,28, respectively. It
is believed that at the 270 day mean weaning age, bull |
~calves tend to reach the fast growling and awkward stage and
‘possibly tend to stretch out more. In view of these sup-
positlions, the judges may actually«bé influenced in scoring
Vthem dovn on conformatlon,

In the case of both heifers and bulls, a higher
correlation was observed between conformation score and
adjusted welght than between conformation scbre and actual
weilght, ﬁowever, this difference was not slignificant.

One question may be raised in that the correlation
coefficlients of conformation score to weight, estimated to
be .40 For heifers and .24 for bull calves, in this study
may seem low in light of the high pogitive correlation of
condition score o welght and of cohformation_score to
condition. This lower association of conformation score to
WeightvleadsAOne ﬁo belleve the scorers are looking at two
things, welght and fatness in arriving>at a condition score..

‘Also, are allowing condition of the animal teo influence
their appraisal of the relative proportion of parts im
establishing a conformation score.

It must be fuprther noted that conformation and

condition scores are given a narrow‘fange in evaluating
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animals. On the other hand, weight is an actual and facthtual
appralsal. A few smpll animals below average in weight may
recelve a high conformatlon score because of désirable
balance, shortness of body and legs. A few higher scores
on animals of this type ﬁould,reduce the assoclation of
conformation to welght. One of the judges in particular
had a tendency to Score some s,mailer9 typier cattle higher
than the other two Judges. . |

Gonformationpweight'relationship in this study was
found to have a lower correlation value than that found by
Knapp and Nordskog (1956). These authors obtained a signi-
ficant correlation df thése éharacteristics at weaning to
be 0.68. They also obtained a correlation value of 0.64
for slaughter steer grade to final feedlot welght and a
careass grﬁde to feedlot welght relationship of 0.54. It
was pointed outb in,their study th@t a substantial ovart of’
the variance in scores and.grades'is accountable to weight.

Rollins and Wagnon (1956)‘indicated a sex difference
in grade was largely due to difference in weight, énd that
18 percent of the varliance in weaning grade 6n.a within
year bésis was due to varlation in weahing weight. Brown
‘gﬁ.g;o (1956) stated that apparently most seorers consciously
or‘uncohsciously gave welght considerable importance im
arpriving at a conformatlon seore. Fuprthermore, the rather

consistent positive relationshlp between weight and score
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both grossly and independent of other measurements is at
variance with the common held viewpoint that small cattle
. are favored in type evaluation. |

It is further indicated (table 6) that correlation
cdefficients among scorers show a higherﬂdegree of agree-
ment and uniformity in the evaluatlon of condition than
they 4id in scoring conformatlon. The lowest correlations
améng Judges was in giving animals a conformation score
(table 7). This indilcates that there is disagreenment
amnong judges"as Lo what constitultes the ideal type in
weaning calves. This may be attributed to the difference
in the experienee; training, and background ot eéeh of the
Judges for this particular type of work. Table 8 also
points out that two Jjudges scored the calves in a mgmier
resﬁlting in a much lower condition--conformatlion assoclia-
tlon than the third judge. There is no question but'what
there exists a varying amount of disagreement among beef
cattle prodﬁcers and livestock judges everywhere in placing
values on-animals. This situation may be of value in
animal improvement as selection'pfograms fitting these
different ideals are practiced. Time usually proves out
ﬁhe goundeyr programs and progress continues ., |

Heritabllity Estimetes of Conformation and Condition

Heritabillity estimates of conformation and conditiom

scores, within sexes, are shown in tables 3 and 4.  These



Table 6. Correlation Coefficients Between Scorers for
Conditlon by Herds and Sexes Within Years.
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Scorers

S-P 8.8 P-B
Bulls .72 .66 71

Heprd 1
: Heifers 073 O4 60
Bulls .66 .76 .68
Heprd 2 - .
Heifers .65 .60 _ .66

Table 7. Correlation Coefficients Between Scorers for
Conformation by Herds and Sexes Within Years

’ Séoférs"'
S-P 3-B - P-B
Bulls o1 4T - L.BE

Herd 1 : :
Heifers -5l g 42 - 52
Bulls - .28 B5 .35

Herd 2 _

Heifers . o5l Ny N

Table 8. Correlation Goefficients Between Condition
and Conformation for the Various Judges by

Herds and Sexes Within Years.

Scorers
S P B
Bulls B4 .36 .57
Herd 1 ‘ :
‘ Heifers 039 050, ' o6o
Bulls .53 .22 .65
Herd 2 ’

Heifers .62 .53 .73




50
calculations are accompanied by summarles of variance
analysis, mean squares, and the expected mean squares; along
with estimates of the percentage of the total variatiom
accountable to each of the varlables considered. ,

There is a marked difference in the heritability
»estimateé for each of these factors between sexes., There
also appears to be some differeﬁcehin degree of influence
on the sexes by the diffefent variables consildered. The
estimated heritablility of conformatlion for heifer calves
was 39 percenio The comparable estimate for bull calves
was zerc. About 90 percent or more of the total variance
in both the bulls and heifers was dué to within sires,
herds, and year effect. The balance of the variation of
heifers was belween sirés'within herds and years. Year
diffenences acecounted for the balapce*of Tthe total variatién
for bulls., |

S omewhatl similaf-oompérisons are found between
the sexes for hepitability estimates for condition. The
estimate of heritebility of condition was 24 percent for
heifers andjagain zero for bulls. That fraction of the
total variance of the different SOHfCeS-fOP helfers was as
follows: error 90.9 bercent, gires 5.7 percen£ and 3.4 per-
cent due to herd effect, Fifty-one percent of the varlance
in.conéition.score Tor bulls was due to error while herd and

year effect accounted for 29 and 20 percent, respectively.
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The heritabllity of conformatlion and condition
anpears to be reasonable for heifers. These conformation
estimtes of heritability compare favorably with the 36 per-
cent average estimated by Rollins and Wagnon (1956). Other
estimates obtained include Koger and Knox (1952), 50 and
30 percent; Knavp and Clark (1950), 28 percent.

The standard deviation for actual weaning weight
was observed to Dbe higher for bulls than would be expected
due to the magnitude of numbers. This greater variation
in weaning welghts (tables 3 and 4) of bull calves within
a sire group may be causing the lower heritability in bull
scoreg. This may indicate a wider range of differences of
scores among bull calves from individual sires than there
are differences between bull calves from different sire
groups. With this increased variation in weanling welghts,
would lead one to the sunpvosition that a wider variation
in scores would be exvected. This, however, is not the
cagse in this study with bull calves. The explanation for
this may be one of two things; the Jjudges are not using a
wlde enough range that is available on the scoring card
(figure 1) in scoring the bull calves or the calves are
very uniform. If the latter is the case, the variance 1s
small and the heritability will be small if there 1s this
high degree of homozygosity. There is reason to susvect

that this degree of homozygosity of bulls and the Judges
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scoring of the animals accurately is not the case. This
statement is made in view of the fact thaﬁ the degree of
variation is not the same for both sexes. The tremendous
variance due to within sires leads ome to suspect that in
the case of the zero heritability of bulls, the Jjudges are
not scoriﬁg conformation without the influence of other

factors.



SUMMARY

Weaﬁing welghts and scores;of gonformation and
condition were obtained over a three year period on Here-
ford calves of both sexes at two ranches in Southern
Arizone.. The same three men scored the calves of both herds
at weaning time for all three years. A total of 164 bull
calves and 161 heifer calves were used in the study.

1. Heifer calves tended to vary less and score
higher in conformatien and, with the exceptlon of one year
in one of the two herds, scored higher in condition. |

2. Progress in the performnce of cattle cén be
made 1n both weight and in conformation by selecting for
both characteristics or’by selecting for either singly.
The correlation coefficient of scores énd'weights are
positive in all cases in this study.

- 30 A high positive correlation of 0,70 and 0.62
for heifer and bull calves, respectively, was found between
conformtion and condition scores. The heifers received |
& higher condition score as well as a'higher conformation
score, The.fatness of animals appeared to influence the |
secorers 1m.€arying degrees as to the relative proportion

of parts,in.plaeing a conformation score on the calves at
weaning, | h

53
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‘40 A correlation:of over 0.50 was obtained betweeﬁ
- condition score and actual and adjusted Weights; However,
a conformation score to actual weight cdrrelatioﬁ.was founa
40 be 0.37 for heifers and 0.20 for bulls. Evaluations
were made by Judges in which a narrow range for conformatlom
and condition scores were used while a wide range in actuai
welght was the case., Weights were actual measurements and
scores were an average of the three Jjudges evaluations of
the animals. The lower association of conformation score
to welght in the case of'bull.calves may iéfer that the
Jjudges are looking at welght and fatness in arriving at a
condition score and in turn allowing condition to influence
Judgment. of conformation; Bull calves seem to reach a fast
growing and awkward stage and tend to stretch out more at
270 days of age than heifers and, consequenﬁly, the judges
ﬁay be influenced in scoring them 1owef-on confofmatiano

5. Welght differences of calves between the two
herds appeared to heve little effect onathe differences in
scores. The judges had a temﬁency to score the calves in
each herd:on:a relative basis.

6. Correlation coefficients of scores among the
different judgeé indicated a high degree of agreement in
evaluating condition. Lower correlations A.mong jadges fqr
conformation and the average correlation coefficienis'between

conditlion and conformation for each judge by herds and sexes,
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indicates disagreement among scorers concerning relative
merit of animals,

T« The heritability of cénformation and conditlon
in heifers was estimated to be 39 and 24 percent; respectively.
The heritability of these characteristics in bull calves was
estimated to be zero. Aboult 90 percent of the total vafiance
in both sexes was due to within sires, herds, and year effect.

8. The degree of variation in'weaning welghts was
not wniform for both sexes., The large varliance due to
within sires leads one to suspect that the judges are not
gscoring conformation withouﬁ the influence of dther(faotors;
thus accounting for the low heritability of conférmationzand

condition-of the bull calves.,
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