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ABSTRACT

Nine purebred Hereford bulls which had been tested for rate
and eff'iciency of gain at the University of British Columbia, were bred
to 99 heifers, 11 heifers to each bull, obteined from commercial breeders.

Each of the offspring, & total of 84, was weaned at 400 pounds
and then placed on an {ndividual feeding test, using the sems feeding
schedule and the sames concentrate ration as that used for the bulls.-

At 800 pounds, the animals were elaughtered, rail graded and
several carcass measurements were collected.

| Daily rate of gain and feed efficiency were computed over
three periods. |

The following correlations were calouleted: birth weight and
deily gain during pre-weaning periodsy birth weight and daily guin
during post-woaning period; daily gain during pre-weaning end post-'
weaning period; daily gain during posteweaning périod and percentage
lean in ribout; delly gain during posteweaning period and cercass
grade., The"r" value of emch of the above calculations was found to be
"low",

There was a very high correlation between rate and efficiency

of gain for each of the three periods:

400 - 800 pounds, r = 0,98
400 =« 600 pounds, r = 0,97
600 - 800 pounds, r = 0,98

A simple plan for home testing was outlined. This plan
calls for selection on the basis of rate of gain dur%ng a test period
of approximately 5 months. Animels enter the test period in groups

with equal body weight end are full fed.
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INTRODUCTION

In the past much emphasis has been placed on visual cone
formation in selection of breeding stock in beef cattle. In general,
the only records aiailable to beéf cattle breeders have been showe
ring winnings and subjoctive evaluations made. by individual breedors.
Ideals. or standards of confdrmation were originaliy established bee
cause it was thought. they were indicators of desireble production .
ond carcass traits.

- Previous studies have often shown little relationship bew=
tween conformation and most economically importent factors in beef
cattle production. The need for more edequate measurés of performance
as .aids to selection has led to the developmsnt of "Performance Teste
ing." In order to be profitable, beef‘cattlermust have the 'inherent
ability to grow rapidly. Individual beef animals differ. in their
ability .to grow and to convert, economically, feed into gains. Pere
formance festing is e moens of identifying individuals poesessing
superior préduotive-qualities and it is also a way of evaluating sires
for transmitting these qualities to their offspring. A great number
of studies have shown that these variations are dus, in part, to genetic
influences, thus: justifying selection for rate and economy of'gain.

Purebred beef ocattle breederé and commercial cattlemen have
become increasingly interested in experiments dealing with these traits
for economical production. Until recently, most research of this
nature has been done outside of Caenada. In 1952, with the support of
the British Columbia Beef Cattle Growers' Association and the financial
support of the Federal end Provincial Dopartments of Agriculture, the

Departmaht of Animal Husbandry of the University of British Columbie



initiated a Bosef Bull Research Project in which twentyethree purebrad
bulls were tested for rate and efficiency of gain; Nine of thsse
tosted bulls were used in a]prdgeny tost oarried .out at the Dominion
Range Experimental Farm at'kamloops. o,

~The -purpose: of this study.was'tb_indicatea,,,

1) The extent to whioh'rate and economy of gain are ...
heritable by way.of & reogrossion of offspring on sire..

2) To what extent rate and economy of gein are correlated,

.. 3) How performaﬁce tosting might be applied to the benefit

of the beef -cattle industry.
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I. REVIEW OF LITERATURE

A. Heritability of rate of gain.

The o§ncept of heritability concerns whether the differences
observed betwsen individuals arose because they stérted life with dif-
forent genotypes or were exposed to different environmental influences.
The oxpression of heritable characteristics cen be ohanged by apprope
riate environment under which that genotype develops. Heritability,
therefore, can be defined as the fraction of the observed varlation due
to gonetic differences. |

Estimates of heritability for rate of gain es reported in the
literaturs are not consistent., The figures vary from about 10 to close
%o 100 percent. The Commonwealth Agricultural Bureaux, (19563-1954) in
1ts Twenty-Fifth Annual Report, mekes the statemént (reforring to rate
of gain in boef cattle): "In a recént review of the interpretation ofv
progeny tests, it was stated that 80-90% of the variation between pro-
geny groups was non-genetic.” Knapp and Nordskog (1946%), in & study
made of the records of 177 steer calves from 23 sireg, estimated the
heritubility of daily gain in the feed lot to be 99 percent. This
figure was arrived at by the half-éib correlation method. Using the
parente.offspring relation method, this estimete becams 97 percent.
Knepp and Clark (1950) revised their estimates to 656 percent end 77 pera
cont réspectively. A large number of investigutors report heritability
estimates for rate of gain which are between the two extremes mentioned
above. Patterson, et al, (1949) reported on the rate of gain of ani-
mals tested for a period of 7 years. Six to 10 bull progeny per sire
were tested, giving a total of 814 progeny. Using the halfsib corrsla-

tion method, they concluded that hefitability was eXtremely high for
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th1s oharacter. the actual numerical ‘value being close to 100 percent.
_ After collecting more data and improv1ng the technique of analysis,
Patterson, et al, (1954) revised this heritability figure to an average

A

”value of 53 percent. _ .
| “ Kohli Cook and Dewson (1952), weaned 62 calves at 500 pounds
.vand then fed individually, in a reoord of performance teet from 500 to
' .900 pounde live weight. Kohli et al, found the heritability for aver-
age daily gain 1n the feed lot to be 63.6 percent. This coefficient
egrees:very closely with thelrevisedlfigure of 65 percent obtained'by
Knepp and“Clerk (1960). Dawson, Yao and Cook, (1955), reporting oo
‘data from 68 Milking Shorthorn eteers, repreeenting the offsepring of 9
‘bulls and 51 cows, estimated the her1tability of average daily gain to
‘be 18 8 percent.

Kincaid et al, (1952) computed heritab1lity of growth rate
froe gain data available for both 81res and progeny . These verled from
.0 to 42 percent and averaged 22 percent for 81 bulls fed indlviduelly
pand 12 percent for bb6 heii ers on paeture. Warwick, Cartwrlght and Hazen.
(1954) report several herltability figures for gaining ability for
groups of cattle with different genetlc mekeup .

ln summery, these figuree are as follows:

Number of Horitability

Group inéluded "~ Animals Percent

All animels . ’ 853 ‘ " 38

Animals raised at BF 587 - 34

‘. All Herefords = = 329 - 81

‘ Herefords raised at BF 189 21

“'v 7" All Brahmans 124 - 46
Brahmens reised at BF 33 46

Py (Hersford x Brahman) - 3%9 - 33

These values were computed from tests at four stations. The

above values show considersble variatility. ‘Heritability applises
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directly only to the group from which data are collected. In those .
combinea studies, cattle went on test at differént ages, weight and
finish. Those factors, and'differenqes in othgr envirqnmental.qond;-
tions, probably account for mosﬁ.of the variébiliéy:in the’fesulté.
These estimates were obteined byiusing the hglf-siﬁ qérfeléﬁion méthod.

To overcoﬁe differences in number éflanimals, &ifferences due
to test year and breed, the data were analyzed on the basis of the gain
ratio. The gain ratio was computed for each animal by dividing its
tﬁtal gain oﬁ test bf fhe average‘totai gain oﬁ test of animals of the
seme year, breed, sex and ration éfoup and multiplying by 100.

" Werwick, et al, (1954 and 1955) also report values using.the
laéébnd mefhod of caldulation, the regression of offspring-on-parent.
Accd}dingito Lush (1940) 1less blas is incorporated in estimates of hérif
téﬂiuty'by use of this xﬁet_-.hod. For this calculation, 68 par.e'nts with
teét r;cords were paired with the average pf their offspring (n = 147).
The regression coefficient was 0.29 and heritability was estimated:td
be 57 percent. Five additional bulls hed gain test réoordé from anéfher
station but sired Bluebonnet'testéd calves. When this infqrmatioﬁ.was
edded (n = 291)‘tﬂe estim#te changed slighﬁly to'54 péfceht. Here sgain
the gain rétio‘for each ihdividuél was computed before analysis.' Shelby,
Clark and Woodward (1955) éalcuiated.hefitabiiity of ggin in the feed
lot from dats collscted over a 10-year périod (1942.1951) of Record of
Performance testing at the U.S. Range Livestock Experimen't Station at
Miles City,‘Mbntaﬁa} .Records ofv635véteers'from ggéde édwa'mated to 88
eires from 9 lines were available. This study us‘es\;.he dorrelatiqn
between paternal half-sibs. Components of'#ariance ﬁere estimute& as

outlined by Henderson (1955) in method 1. These investigators arrived
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at a value of 60 percent. According to the authors, the.major advantage
of using'éatefnél helf-gib correlation to estimateAhsritabiiity is‘thgt;'i
the rasultantuvélue_bpntainé'only additive plﬁe a small fraction of t59 '
epistatio pértibh,of hbrédity variance. The acégracy‘pf this method
depends on the numbe r 6f'degrées of freedom availsble for estimating
the differences botweén sires. It is limited by the fact that errors
due to sampling or incorresct estimation of environmental influences are
multiplied by 4. |

- .Aiﬁhough thore is much variability in thé estimates of heri-
tebility bf'gaih in the litorature reviewsd, the more relisble axperi-
mental results end the bulk of efidence suggest a substantial heritabi-

lity figure, probably of the order of 65 percent.



B. Factors affectlng rate and economy of galn.

Growth rate and economy of feed utlllzation are conuidered to
be very complex and to involve 1nnumerable genstlo, physzological and
environmental factors (Brody 1945)

a) Wblght and age of danm:

Rolllns and Gullbert,(19545‘reported on monthly weights of
each of 1569 pﬁrebred Herefofd bull and ﬁeifer.calves out of 57 cows.
Theée investiéafors aﬁai&zeé‘ﬁhe felafion between a calf's rate of
gr&wth from birth to 4 months and its 240-day ‘weaning weight. They
dealt with the question of 6u111ng cows, using the weight of the first
calf at 3 months es & criterion. They found that the age of the dam
hed an effect on both periods, birth to 4 months and 4 months to_wéaning
at 240 days. Dems in the rénge of 7 to 10 years produced calveé:that
grow fastest to 4.months of age and were:hegyiest ot weaning. However,
from 4 to 8 months of age the calves from Birst calf heifers and,to a |
lesser extent from second calf cows, grew faster than those from the
older age range. Thls is probably due to a greater peraistency in lac-
tation of young cows. Lo

. Knapp, et al, (19425) fodn& £hé'6bt£ﬁﬁmlrangé for cow produc-!
tivity to be 5 to 7 years. Koch and Clark (1955) indicste in their
enalysis of 4653 calves that maternal énvironmsnt has coﬁéiderable in;'
fiuence'on‘birﬁh waighf,.géin from birth to weaﬁing and weaning sCOTo «
For'yeéflingvgaih and score, métornal- environment appeafed to be of
little imporﬁanée. | o

Dawson, et al, (1947) reported thet birth weight of calves in
the beef Shorthorn herd at Beltsville tendedAto increase at thé‘raté of

0.2 pound per month of increase in the age of the dam until the dams were
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6 years old, after which there was no affect of age of dam.

W‘eight of dam was found to be related to birthweight of calf
'to.about the same extent ag was age of the dam. They alao found that
 the largest calves at birth and those with the highest prenatal growth
Mrates tended to reach bOO pounds (weanlng weight) end 900 pounds

(slaughter weight) the soonest. Burris’ and Blunn (1952) found a defi-
nibe relatlonship between age of dam and birth welght of calf. The.
maximum'birth we;ght was not reached until the cows are 9 to 10 years
old. Hitchcock, et al, (1956) reported a correlat:.on of birthweight
with age of dam of 0.456 for male calves and 0.3§ £or femele calves,
”ﬁowerer, ehey stated that.no evidence was found that age of the dem
neads consideration when solection is bused on yearling weights‘

- | In summary, most studies report that we1vht and age of dam do
have an influence on birth welght and growth.rate from birth to weaning.
This, as w111 be pointed out later, is probably largely due to the milke
.1ng ability of the dam. MNost 1nvest1gators indicate that there ie llttle
or no abaociation between the env;ronment of the dam and the growth rate

and economy of gain during the period 1n the feed lot.

b) Gestatlon lenpth: ' |
| Burris and Blunn (1952) indicate a high correlation between
length of gestatlon and blrth welght of calf. Differences in gestatiop
length accounted for 7.9 percent of the variance in celf weights.
Though ; few siros seem to have coneiderable affect on gestation length,
the analys1s of the data showed that within breeds, sire affect.elone
was not significent. Sire as well as dem influsnce gestation length.

Dawson et al (1947) found a signiflcant but relatlvely low positive

correlat1on between the length of gestation period and birth woight.
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Unless birth weight has a significent influence on later growth,
gostation length would not affect rate of geain.

o) Season of birth:

Koch and Clark (1955) indicate that the difference between the
growth rates of the early and late calvés is not as importent as many
people have thought. The:regression figure arrived at was not sifnifi-
cantly different from zero. As the authors point out, the conflict be-
tween the facts of their findings and the 1mpressioh that earlier calves
appear to do better is no doubt due to the inability of a person to ad-
Just mentally for differences in age when eXaminihg a group of calves
of mixed ages.

d) Birth weight:

Dawson, Phillips end Black (1947) state that the correlation
between birth weight or prenatal growth rate and economy of gain during '
the feeding period showed there was practically no asaociation. fhere
also was little relationship between birth weight and the length of the
Peeding period from weaning (500 pounds) to sleughter (900 pounds).
Koch and Clark (1955) in evaluating the influence of maternal environ-
ment suggest in théir comparisons that maternal environment from con:
ception to birth and from birth to weaning had a large influence on
birth weight, gain from birth to wéanihg and weaning weight, but a small
~ influence on yearling gain. Dahmen and Boéart (1952), however, found
that birthweight had a significant effect on economy of gain while on
test. The calves that were largest at birth gained faster and were .
more efficient. They suggest that birth.weight should be given consid=
eration in selection in view of the fact that it had an influence on

the time reéuired for calves to attain a slaughter weight of 800 pounds. .
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They indiceted that for every l-pound increase in birth weight there is
a corresponding 0.010 of a pound increase in gain per dey' during the
test poriod and & 2-pound saving in total digestible nutrients for each
100-pound gain in live weight. They claim that '18 percent of the varis
ence in economy of gain is accounted for by'variétioﬁe“in birth'weight.
Rierce, et al, (1954) worked with stall-fed (individually) calves and
lot-fed (10 celves in each lot) calves. They found that for the stell-
fed calves, birth weight had a significant effect on gain on test and
on gain'from,birth to the end of test. Calves 10 pounds heavier at
birth guined 0.13 of a pound per day more on test, and 0.041 of a pound
per day more from birth to the end of test. For lot.fed calves, an ad-
ditional 10 pounds at birth resulted in 0.4l pound extra gain per day
on test and 0.083 pound added gain per day from birth to the end of ths
tegst. In both cases iq this study, calves heavier at birth gained
faster on test and from birth to market.

Several estimates of heritebility of birth weight-havé beeﬂ
reported in the literature. Knapp and Nordskog (19463)-éstimated heri=
tability of birth weight to be 42 and 34 percenmt; Dawson et al (1947)
29 porcent; Knapp and Clark, (1950) 45 percent; Gregory et sl, (1950)

45 percent and 100 percent; Burris and Blunn, (1952) 22 percent;
Shelby, Clark and Voodward, (1965) 72 percent, and Koch and Clark (1955)
42 percent.

e) Suckling period:

Affects of suckling gain on performance later in the calf's -
life has been the object of considerable study. Gifford (1963) made en
extensive study of the correlation betwsen milk production of dams and

growth of calves. One of the most striking observations made by Gifford
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was the small amount of milk and butterfat produced by these cows. He
waes working wﬁth Herefords, Aoerdeen-Angue and Shorthorns. The average
x ,
production for all cCOWs wWaes 1 498 pounds of milk with an average butter-
fat test of 3.08 percent and 46, 1 pounds of butterfat. The largest
record made was 2, 458 pounds of milk and 88.4 pounds of butterfat during
a 244-day lactation, at an age of 12 years. The lowest producer was &
3-year old cow with a record of 312 pounds of milk end 14 pounds of
butterfat in 236 days.

"There was'a consioerable degree of correletion between the
quentity of i 1k produced doiiy"by the dems and the daily gain in weight
in theip calves during the firet, second, thirdAand fourth months. The
gross copreletions obsefvedﬂwefe O.GO, 0,71, 0.52 and 0.35, respectively.
Du}ing‘thelfoliowing‘4 months the correlations were emaller in magnitude
and not sigoificant.

Cows producing less than 6.5 pounds of milk daeily during mexi-
mum production failed to produce satisfactory calves. At weening, 8
months, the average weight of this group was only 354 pounds. Cows
that p;oooced from 6.5 to 12.5 pounds daily during maximum production
weaned calves with an average weight of 405 pounds, and cows that aver-
aged more than 13 pouods daily ouring their highest producing periods
weaoed oelves that avefaged 476 éounds. The }owest producer with a
maximum recorded produotion of only 2.3 pounds daily produced a stunted
calf that weighed only 269 pounds at 8 months. The author pointed out
~that a minimum production of 6 to 8 pounds daily during the first: 3
‘months was requlred o produce a 400-pound or larger calf at 8 months.
The above study illuetrates the great influence milk production of the

dem has on the early growth of the caif;'bdt it also indicates the
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decreasing magnitude of this influence as the calf grows older, till
this influence approaches zero at weaning time. Koch and Clark (1965)
state that the maternal enyiropment from birth to weening eppeers negae
tively correlated, genetically, with weaning weight. Burris and Beaugus
(1955) found the samé high correletion between milk production of the
oewe end growth of their lambs. Early growth snd milk production were
highly correlated (r = 0.83). As the lambs grow older the correlation
between’growth agd milk production in each 4.week period decreased
rapidly. However, the total milk production and total growth of the
lamb to 16 weeks were highly correlated (r = 0.83). Knapp et al (1941b)
showed that 41 peréent of the veriation in rate of geain during the
suckling period of beef calves was accounted for by differences in the
amount of milk, hay end grain consumed and perticularly in the amount
of milk,

Dahmen and'Bogart (1952) found that the variance in suckling
daily gains had no significant affect on either réte or economy of gain
in the feed lot. However, they suggest that suckling gains do have
their importance in their value of measuring the miiking ability of the
dam; therefore, the use of gains duripg the suckling period in a selec-
tion index is worthwhile. Pierce, Avery, Burris end Bogert (1954) found
no significant correlation betwesen birth weight and suckling gain. Work-
ing with individually fed and lot.fed calves they stated that for indi-
vidually-fed calves gaiﬁ per day during the suckling period had no
affeot on gaein on tost or gain from birth to the end of the test. How=
ever, fér lot-fed calves suck;ing gain had e significant positive affect
on gain on test and on gain from birth to the end of the test. There

was no explenation given why there was a difference in this respect
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bg#wepn individually fed and-lot_fed calves. It copld be that differ-
ences iq.weight and size at wegning (all calveé were weuﬁed befﬁaeﬁ
October lst and‘18th) accounted for differeﬂcesiih feed intaké and:
therefore, calves with a high da11y growth rate during the suckling
perzod wors able to acquire more feed in lot-feedlng, and hence correla;
tion betwaqn_suckling gain and galn at tqst would exist.

Knapp and Qngofkers (1941b) found no correlation‘between .
wsaning weight, or guckling éaih, aﬁdbdaily gaip in the foed ;ot. fhey
fqﬁnd high negative correlations of'both woaning welght and suckling
gain with efficienﬁy in the feed lot, indicating the heavier the calf
at weaning, the more feed is'required for mainténanée and efficien;y
dgcreases. This, of course, is oniy the cese when calves are weaned
at a constant age and not at a constant weight.

Koch and Clark (1955) found & negative gonetic correlation
between matornal environmsnt and growth response.

Undoubtedly, maternal env1ronmsnt from conceptlon to weaning
accounts for a large proportion of variances between individual calveaw
Howevgr, if calves are put'oﬁ teét at aicénstant weight, which-is as
much & uniform physiological age as possibly can be achie&ed, ﬁuch of
ths_pre_test diffgrences should not affecﬁ post-wesaning gain, and the
influence of suckling ebility of the dam which accounts for most of tﬁe
variation, (Gifford 1963) is greatly reduced.

f) Weaning weight:

Weaning geins and weaning weights are our best indicators of
the milking ability of the dam. Koger and Knox'(1951) found a small
but significaent negative correlation between weaning weight and long

yearling gein. Knapp and Clark (1950) also showed low or non-significant



correlations with weening weight and they indiqate that thi; is to be
expected, since weaning weight is largely & function of the dam's mater-
nal ability. -Koch and Clark (1955) found that maternal enviromment
appeared. to be of little importance for yearling gain and score or is
even negatively related to the genes directly influencing these traits.
.These investigators indicate ‘that the pre.weaning and postweaning
period are markedly different in the environments provided. In pre-
weéning growth the calf is pfotected and nourished to a larpge extent

by the cow, the gains of the calf and its final weaning weight being
detérmined iargeiy by avaiiéﬁiénmilk aupplj; WIn the post<weaning period
rustling ability and the capacity to handle large quantities of roughage
would be important factors in determining gaiﬁs.‘ Selection bgsed on
gains made up t§ weaning would be iheffedtual in improving the genotypes
for later géins. In a selection program for replacement cows, thé
weight of a calf at weaning would be & useful measure of its dem's pro-
ductivity. Several:investigators have reported the.repeatabiiity of
weening weight to be in the neighbourhood of 50 percent (Koger'an&~Knox
1947; Koch,1951; Gregory, 1950; Botkin and Whatley, 1953; Rollins et al,
1954; Koch and Clark, 1955 reported 34 percent). Hbritability ostimates
for weaning weight reported in the literature ere: Knapp ef;al (19468) |
12 percent and 30 percent; Knapp et al (1950), 28 percent; Koch end
Clerk (1955), 24 percent; Gregory et al (1950) working with 2 sources

of date, reported 26 percent and 52 percent. 4 repeatability end heri.
tability of this magnitude indicates tha% Wean{né weight of a cow's
first calf could be used profitably as = cfiterion‘in such a program

for replacement cows.
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In sumary, weaningvﬁeight, although iﬁportant, isvﬁot indiéa-
tive of a calf's genetic potentialitiés for growth. The calf's tfue
inharited efficiency and ability %o grow are displayed after weaning.

g) Sex: | .

The results of 1nvestigators in general agree that sex influ-
ences birthwe1ght weaning weight and rate and economy of gain.

Tae birth welght differencee, because of sex, reported in the
literature range from 4.2 to 5.8 with bull calves averaglng gbout 4.7
pounds heavier than heifers (Burris end Blunn, 1952; Dawson et al, 1947;
Gregory. Blunn and Baker, 1950; Knapp et al, 1942 -Koch end Clark, 1955).
Koch and Schleicher (1955) report a dlfference of 6.7 pounds in favour
of the bull calves at birth, o |

Slgn1ficant differences”ln rate of gain prlor to waaning have
also béen observed. Rollina and Guilbert (1954) estlmated that bull
calvas on the average galned 0.13 pounds per day more than helfer calves
from p;rtp t°,§ months qf‘age. For a 240-day weaning weight bull calves
wore 68 poqus‘he;viér_fhgg heifer calves. Koch and Clark (1355) found
that the average'difference between.maie énd female'célvés'at weening
was 26.2 pounds. | | | |

| Koger and Knox (1945) indicated that steer calves outwezghed
heifer calves aﬁ weaning by 32 pounds. Bogart and Blackwell (1950)
found that bulls gained faster and more effiﬁiently than aid heifers.
Bulls gained on én average of 2.34 pounds per day‘while heifers gained
1.74 pounds. ‘The heifers required 2656 pounds more féed per 100 poundé
gain than the bulls. Significanﬁ differences in rate of gain priof to
weani#g have also been‘observed, ﬁale calvés gaiﬁing at a faster raté,

by Black and Knepp (1956), Knepp and Black (1941°), Bloom (1955) and



end Koch (1951). Duhmen and Bogart (1952) fdund that beef enimels pos=-
sossing similar breeding and being exposed to the same environment show
marked sex differences in growth rate and efficlency. In comparing
bulls and heifers between 500 and 800-pounds,.the average daily gain of
bulls was 2.3 pounds as comphre& to 2.0 pounds for heifers. For every
100 pounds of gain the bulls required an gverage of 391 pounds of T.D.N.,
while the heifers required an average of 483 pounds of T.D.N.

When testing progeny and comparing sifes, it appears'to be
necessary to apply correctioﬁ factors for sex differences in the off=
spring.

h) Iype:

The gaining end fattening ability of the "Regular" aﬁd "Coma
prest” types of Hereford steers hes been a question in the minds of
steer feeders for some time. Willey et al (1951) compared 7 regular
end 7 comprest animals. These calves were self-fed for 112 days on &
feed mixture calculated to promote normal growth. Following this, they
received individuslly & feed mixture containing 59 percent concentrates
for 173 dayé. .In summary, the results of this 285.day fee¢ing period

were as follows:

“"Roguler" "Comprest"
Average initial weight 470 v 478
Average final weight 1,000 & 964
Gain per animal 530 % 476
Daily gain per esnimal 1.86 & 1.67
T.D.Ls Lbs/100 lbs. of gain 645 674

& Differonce significant at 0.05 level.

"Regular” type steers made higher gains on less feed than "Comprest”

steers in this study. The difference in feeding efficiency weas not
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significant. The difference betweon expenses, as calculuted in this
tost, and the cercass values resulted in an advantsge of $8.42 per head
in favour of the "Rogular" steers. Cook et al (1951) in a study of live’
enimal measuremonts reported that steers shorter in body and in height
at withers end at the floor of the chest tended to grede slightly higher
then more rengy steers. They studied data from steers killed at a con-
stent weight, (oodward et al (1954) stated that the long-bodied steers
in their experiment appeared.to have carcesses us desirable as those of
the short-bodied steers. They also remarked that the trend towards
aeledtion’fo; short-coubled beef cattle could well be faulty considering
the fact that most of the better cuts of beef are from the bpck.
| Kohli et al (1951) found that steers which vere shorter in .

height and length of body and smaller in c1rcumference of foreflank
were slightly superior in rate and economy of gain.

| Stonaker et al (1952) found that comprest type steer calves,_
when fed to a low choice sleughter grede, gained as efficiently per unit
of feed eaten as did the conventional type calves. Koger and Knox (1952)
- conclude that solection for compactness in Hereford caﬁtle was highly
effeetive, indicating high heritability of body proportions.

i) Size and Age:

There is no douot that size and age, because of their éhysio-
logical effects upon production of body substance, influence rate and
economy of gain. Brody (1945, p.49) states that the increase in size
of a given animal essociated with increasing age would be expectad to
increase £he energy cost of its maintenance and reduce correspondingly

the total efflclency of growth unless this increase in maintenance is
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compensated by an incresse in growth rate. In the casé of different
species; such as in cattle and chickens, there is such compensation and,
therefore, nearly the same efficiency of growth, at equivalent physio-
logic ages. The increase in size associated with increasing age in the
seme animal, however, is not compensated for by an increase in growth
rate, with the result that there is a decrease in effiociency of growth
with increasing age or weight.-

Hankins et al (1939) showed that efficiency of feéd utiliza-
tion was a straight-line function of live weight; efficiency decreases
in direct proportion to increase in live weight. With increasing age,
feed efficiency also decreased . Whiting (1955) reported that it costs
37 percent more to put 100 pounds of gain on from 800-3900 pounds then
from 400-.500 pounds. The rate of guin increased as the body weight in-
creased, but the cost of the gain went up more then directly proportional.
Pisrce ot al (1954) found that age on test has a significant affect on
gain on test.

Lambert (1936) states that the ability of an enimal to convert
feed into gain is depehdent upon at least tﬁo factors, initial efficiency
and rate of decline in efficiency. Efficiency, therefore, is a funotion
of live weight. As en snimal increases in eage end size, there are cor-
regponding changes in the physiological functions governing ths utiliza-
tion and deposition of nutrients.

j) Feed Utilization:

Baker, Colby and Iyman (1951) set up an experiment to find
whether vuriation in digestion rates was in eny way related to feed
efficiency or rate of gain of the individual animals, Feed was enalysed

and fecal samples were collected by use of canvas bags. The date indicated



that digestion of crude fiber is possiblé one of the more importent fac-
térs influencing feed efficiency. Animals that used the least feed per
_pound of gain seem to be superior in digesting crude fiber. These in-
vestigatoré suggest that the great differesnces that exist betwsen animals
in their ability to maeke gains lies in tho utilization of their feed
after it is dbsorbed rather than in differences between animals in
ebility to digest and sbsorb nutrients.

Brody (1945: 753) points out that "two enimals may gein weight._
et different rates, yet gain emergy at the same rate. This is'because'
some types of weight gains involve groater energy storags per unit live
V'weight than others. For instance, one grem of protein gain is necessarily
agsociated with 3 grams of water gain, wherees ons gram of fat gain is
not so assocleted with ﬁater gaine The energy equivalent of one gram
of fat is 2% times that of one grem of protein. Hence, one gram of fat
gain is calorically equivalent to about 8 grams of proteih gain (includ-
ing associated water)." Therefore, inherent differences in aﬁimals that
aere exhibited in different rates of fat deposition in relstion to weight
gains, would have a pronounced affect on the amount of feed required per

unit gain.
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C. Correlation between rate and efficiency of gain.

A high correlation between rate and efficiency of gain'séems
.to be a\biologioal necessity. Howaver, data from the literature indl-.!
cate that the correlation is not always high. Guilbert and Gregory, “
(1944) found that 2 groups of enimals having the same efflciency of gain
differed signifiqantly in rate of geain and vice versa, Wintqrs and
McMehon. (1933) report a correlation of 0,34 between rate and efficiency
of gain. Knepp, et al., (1941) reported a co:relation of 0.44. ‘Wood-
werd, et al., (1954) reported a correlation of 0.23 between rate and
-economy.of gain. Higher correlations were reported by other investiga-
tors, Galgaen, et al., (1955) 0.755- Pierce, et al., (1954) o 82.
| Knapp end Baker (1944) tested 66 steers sired by 9 bulls; 6
to 8 progeny from each bull made up each sire group.

These steers were individually fod for a 273-day period. The
inifiai‘wéightsof‘the steers véried from 298 to 492 pounds and'the finai
‘weights from 759 to 1134 pounds. The gain in the feed lot ;aried ffom )
1.42 pounds to 2,48 pouqdé ber day. The lot means of rate and efficienéy
showed & lbw relationship, The oorrelation between observad rate and
grosé‘effioiency of gain was 0.49. waever, in this estimation of COr-
relatio# Betwpen rate andvecénémy of gain, animals were compared at

.differentJbody_waights. Kle;ber (1936) stated that uée of abéolute
rate of gain.as an index of'efficiency is applicable only to-animalé’of
the same size. At least 2 components, growth and maintenance, contri-
bute to_fhe utilization of féed by groWing animals. The heavier the
animal the higher the.réquirememts for maintenanoe‘becoﬁe.l

Comparisons and selectipps on gross efficiency iﬁ time constent

feeding periods are gemerally misleading end erroneous. Knapp apd Baker

A . . At
= B RN



corrected this efficiency correlation figure of 0.49 by applying the law
of diminishing returns, based on the curﬁe-of diminishing increment des-
cribed By'Spillman and ‘Leng (1924). fhis curve :expresses with.a high . .
degree of accurscy the relationship between live weight and feed consump-
tion; - This method of correction was applied to each of the 66 steers.
The correlation between daily gain anhd this correctéd efficiency of gain
was found to be’ 0.83. The authors suggest that correcting to a weight .
constant basis or feeding on a weight constant basis tends o eliminate
ths errors introducéd under timé constant feeding; It is likely that
those lower figures of correlations between rate and efficiency of gain. |
mentioned earlier wers not correéted for weight, but were based on a ;
time constant feoding poriod and thus were misleading.

. Guilbert and Gregory (1944) also pointed out that comparing
beef enimals fed on a time constant basis-mqj inﬁroduce biased estimates
of feed utilizabion where considerable variation in size and fatness
exists. They proposed feeding cattle to & constant degree of fatness
"in testing for efficiency of feed utilization. Black and'Khépp (1938)
suggest that all steers be fed from 500 to 900 pounds in order to mea-
sure efficiency of feed utilization. Knapp ahd-Baker (1944) conclude
that comparisons of gross efficiency should be made only, between animals
of the seme size.

Horitability figures for efficiency of gain reported in the
literature are: Knapp and Nordskeg (1946“) 75 percent (half-sib,corre=.
lation) and 54 percent (regression of the average performence of the .
progeny on the performance of the sires and using the sire: offspring
regression within groups of sires fed the same year (analysis of covara

iance) this estimate beceme 48 percent; Knapp end Clark (1950) 48 percent;



Dawson, et al., (1955) 3.2 percent; Shelby, Clerk.and Woodward (1955) .
22 percent, and Kohli, ot al., (1952) 25.6 percent. These estimates
‘vary greatly; probably because of differences in breeds, bopﬁlations;

feeding end comparisoh at different bo&y weights.



I1. EXPERIMENTAL

A, Expérimental Animals .

During the winter of 1952.1953, 23 bulls weré tested for rate
of gain and feed efficiency at the University of British Columbia.

These animals arrived at the University during the firstlhalf
of November 1952 and were started on an individual feeding test on
Novenber 29th, 1962. This test ended affer 147 deys of feeding on April
2bth, 1963. The animals were weighed weekly and an accurate record of
the feed consumption was kept. At the end of the feeding period, 9 bullg
wore selected for performance testing of their progeny at the Range Ex-
perimental Farm at Kemloops. The bases of selection were: a) average
daily gain, obtained by-dividing total gain by the number of days on
test; b) efficiency of gain, calculated from the ﬁotal feed consumption
divided by the total pounds of gain; o©) weight for age basis (Doornenbal

and Wood, 1962-1953, Table IX A).

Table 1.

Bull Wt. at Wee at  Wt. at Gain per Pound T.D.N,
No. 180 days 270 days 360 days Day: Per Ibs/Gein
200 520 (e) 710 956 (e) 2437 4.01

199 478 (o) 705 908 (s) 2.34 3.96

207 490 (o) 680 895 2.16 4,63

206 - 663 838 2.00 5.07

203 - 563 732 2.13 4,61

202 431 605 815 (e) 2.04 4.2
. 204 387 535 726 1.92 4.40

206 - 468 670 2.14 4,34

201 397 540 726 1.90 4,66

e = estimated

Teble 1 gives information relative to the bulls used in this

test.,
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The heiferé used in this performence test were supplied by 9
commercial cattlemen, each supplying 11 open heifers. These 99 heifers
were divided into 9 groups of 1l animels as follows:

Each bull-group consisted of'one heifer; taken at-randpm;(f;om
each‘of tﬁéné breeders; .the resgt were ut random divided over the 9.bulls
to make uﬁiihe total nﬁﬁber of lliheifers pef:bull-group; -

:Dgring the summer of 198563, the heifers were kept on irrigated
pasture arid hand bred;ﬁé the 9 bulls. A precise breeding.date for:eaoh
fomale was recorded. |

_Five heifers,ﬁere losﬁ during the pastﬁre season from bloaf.
Two of the heifers were bred before arrival at the Station and célved
in eériy-ﬁinter; the rest of the.heifers (92) d&lved during'the spring
and summer of 1954, Seven'calves were still-born or died from various

causes shertly after birth. Eighty.five calves were raised. -
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B. PFeeding and mensasgement. .

. The feeding proceduree esed in the experiment were the same
'as those followed in the University of British Columbia bull tost. The
animals were fed twice daily to a feedlng schedule . bhown in Table 24
Roughage was fed at 0.9 percent of the animal'e weight and the concen
trate allowance determxned by adJusting_the concentrate to e‘;evel equal
to the diffefeﬂce botween the‘total digestible nutrients‘ofﬂthe stendard
and the digestible nutrients prov1ded by the hay.

o The concentrate ration used for the bull test at the Un1versity
as well as for the test at Kamloops was University of British Columbia
ratlon Ho. 50. The ingredients are listed in Table 3. After blending
the conetituents the ration was pelleted into one-half inch‘eylindyical
pellete.

| During the winter of 1953-1954, the bred heifers were fed 15
pounds of alfalfa hay and 3 pounds of whale solubles-barley-refuse screena
ings pellets per head per day. This ratlon‘was estlmated to be suffl-
cient for a gain of one-half pound per day.

Durzng the summer of 1954, cows and ealves were kept on irri-
,gated pasture. | | |

To eliminate as much as possible the differences in milklng
abllity of the dams, the calvee, while on pasture, were creepfed, using
vthe same concentrate that was used during the d:y-lot feoeding period.
Whete there are differeeces in milking.ability of.the dam; creep-feeding
favours genic talue for growth response at the expenee of the genic |

value for mllklng abllity (Koch and Clark, 1955)

Cows and calvee were weighed weekxy As soon as a calf reached
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Table 2.

DAILY FEEDING SCHEDULE

Wt. of Roughage Intake Concentrate Intake
Animal ' ~ Pounds - ~ Pounds -
Pounds - Morning Evening Morning Evening
300 1.3 l.4 3.1 3.2
325 1.4 1.5 33 3.3
350 ‘1.6 1.7 3.4 3.5
376 1.7 1.7 3.8 3.6
400 1.8 1.8 37 347
425 1.9 1.9 3.8 3.8
450 2.0 2.0 3.9 3.9
475 2.1 - 2.2 3.9 4,0
500 2.2 2.3 4.0 4.1
626 2.3 2.4 4,1 4,1
5850 - 2.6 2.5 4.2 4.2
675 2.6 2.6 4.2 4,3
600 : 2.7 2.7 4-3 4:4
625 2.8 2.8 4.4 4.4
650 2.9 2.9 4.4 4,5
675 3.0 3.1 4,6 ' 405
700 3.l 3.2 4.6 4,6
725 3.2 33 4.6 4.7
750" 3.4 3.4 4.7 4.7
775 3.5 3.5 4,7 4.8
800 3.6 3.6 4,8 4.8
825 S3¢7 37 4,8 4.9
850 3.8 3.9 4,9 4.9
875 3.9 400 4.9 5-0
800 4,1 4,1 5.0 6.0
925 4,1 4.2 5.0 5.1
950 4.3 4.3 5.1 6.1
975 4.4 4.4 5.1 5.2
1000 4.6 4,5 5.2 5.2




Table 3.

- U.B.C. RATION NO. 50

Pounds
Congtituent . Por Ton
Ground oats : 800
Ground berley . 500
Molasses . . 100
' Alfalfa Meal ; . .100
" Bone MNeal o . 20
0il Cake Meal = . 380
. Bran . 100

2000

T

The proximate composition of the alfalfa hay ard concentrate

pellet{ is given id Teble 4.

e

Teab ]:e 4,

Constituent ’ Hay Concentrate

Dry Matter 87.0% 89.2%
Protein (Nx6.25) 14,9 16.1
Ether extract - 1.6 4.4
Crude fibre 30.4 9.7
Ash | 7.5 6.1
Nitrogen Free Extract 3246 - 53.9
Carotene (Micrograms/gm) 15 -




the weight of 400 pounds, it was weaned snd put on dry-lot feeding. The
weened ocalves were housed 10 to & pen and haed freedom of this pen except
at feeding time when they were restrained with neck chains.to permit
accurate measurement of feed intake. Tﬁey were fed twice deily accord-
ing to the feeding schedule shown in Table 2.

When the calves reached 800 pounds, they were sent to market.
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II1. RESULTS

Téble lin thé appendix presents a summary of the re=
calculation of the pe;formance test on the nine bulls used at the
Experimentai farm a#‘Kamloops. Tﬁis‘reqa;culatiqn (of Table 1 in
the theﬁis) weas nécessar& in oréer‘to comparé rate andveffiéiency
of gain of the bulls over an equal weight period.

Table 2, 3, end 4 in the appendix present a summary of the
results of the performance test on 84 calves. Ome calf, no. 195, was
sent to market before she reached the weight of 800 pounds and is not
inoluded in the enalysis of the data. The three growth periods,

400 =« 800 pounds, 400 « 600 pounds, and 600 « 800 pounds do mnot

represent exactly a 400 or a 200 pound weight period. The calves

were welghed weekly and the weights olosest to 600 end 800 pounds were
used as the start or end of an inbverval.

| Table 65 in the appendix prosents the date on all the cercasses.
This table also presents éome‘brief remarks, as reported by the graders,
which in some cases give an indication why & certain grade has Been

designated.
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1V, pIscussToN

Originaliy, the nine bulls selected to be used at the
Fxperimental Fasm, Kamlcops, were picked from & grgup‘of'l9 on,%he
presumed bagis that three of them were high gaining'bulisé three
vere medium and three were low gaihing bulls, (Table 1),

The rating in this table '3_,3 open to question: Bull no, 206
is in the low~-gaining group but has a higher rate of gain than any
in the medium group, and a higher efficlency than two in the medium;
galning group., Further, Bull no., 207 in the high group is somewhat less
efficient than bull no. 202 in the medium group and than bull no. 206
in the low group, The differences in rate of gain arée so slight (only
‘ 0402 1lbs. botween no, 207 and no; 206) that the allocation appears
unjugtified by the deta. An even more serious fault is that the method
used.in allocating the nine bulls to high, medium, and low gaining groups
ic unsound, Hate of gain in Table 1 was calculated by . subbiacting the
initial‘ﬁgight from the final weight énd dividing this by the number
of days (147) on test. 'Effieienqy of gain was caléulated by dividing
the total feed conswsed during {he test by the total gain., There was
a considerable variation in initial and final weilght of the animals. In
calculating rate and efficiency, thié wag not taken into consideration:

The proper procedure is to mske comparisons and ratings over
an equal body-weight pericd: (Kleiber, 1936; Elack and Knapp, 1936;
Knapp and Baker, 194k} Brody, 19455 Wood, 1952-53, see page 1¢ and 19).
Parthermore, this is the method réquired for the puipose of this study:

It follews that & fundamental error in methed was made in the originsl
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rating and allocation of the nine bulls. This has required a re=
caloulation of rate and efficiency for the nine bulls using the
correct basis of comparisone

In appendix Table 1, the author has recalculated the aﬁail-
able information on the nine bulls, using the 600 « 800 pound period
as & basis of comparison. This was the only weight period common to
all nine bulls. The actual initial weight of bull no. 2056 was 651
pounds so the 600 pound weight had to be estimated by extrapolation,
Similarly, the actual final weights of bulls 202, 201, and 204 were
755 pounds, 764 pounds, end 738 pounds respeétively 80 fheee were
extrapolated to 800 pounds. These extrapolations wsre done by €xXe
tending the growth curves as presented by Riley (1953).

| Examination of appendix Teble 1 reveals that the original
allocation has, in some cases, chenged drasticallys All three high
gaining bulls (Table 1) moved, two bulls to the medium and ome to the
low gaining group (appendix Table 1). Two of the low gaining and one
of the medium group (Teble 1) comprise the high geining group in
eppendix Table 1.

Another observation is that in appendix Table 1 the bulls,
with one minor exception, rank in the same order on efficiency as
they do on rate of gain; This result is expected because of the wvery
high correlation (see page 36) between rate and efficiency. 1In Tdble
1, however, the bulls ramnk in markedly different order on efficiency
to what they do on rate of gain. This is a further indication that
the method used in rating and renking the bulls (Table 1) was seriously
at fault,

Further exémiﬁation of appendix Table 1 shows that thers is

actually very little difference between the nine bulls in rate and
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efficiency of gain. Six of the nine bulls aie veny*siﬁilar for these
traits and only two bulls, 202 and 204, show & slightly highor merit
end ‘only oné bull, 205, shows a slightly lower merit. |

| With suoh a great similarity emong the sires, .one would not
eXpéct much differenoe in rate and. efficiency of gain botwsen progeny
groups; providing these treits are'highl& hsriteble. .This expected
similarity in offsPring.actuallyvoccurred as shown byuthe.pfogeny
group. comparisons (Table 5, 6, and 7).

Teble 7 presents a summary of the analysis of variance .
components :by weighted.squares of means according to the method oute |
lined by Goulden (1952). This method takes into account sex differences
in rate of gaine.

Over the 400 .. 600 pound and the 600 « 800 pound periods,
there is no statisticaelly significant difference for average rate éf
gain between the groupse. Only over the 400 = 800 pound period can:
statistical significance be demonstrated for average daily rate of
gein between the groups.

The fact that statistical sighificanoe oan be demonstrated
fof the 400 - 800 1b. period and not for the 400 « 600 or 600 - 800.
peribd is, probably, a reflectién of the fact that the averages are
based on ﬁore weighinge.in the former case; in other words the samples
are larger. |

| "The group with the high average daily rate of gain, one can
state with soms confidence, gains more rapidly than the groups
characterized by low averages daily rates of gaine. ' |
. For each of the three periods there is & highly significant

difference in average rate of gain between males and females. This is



Table 5

Mean Daily Gain of all Animals in each BullaGroup

400800 1bs. . 400600 1bs. 6004800 1bs. _
Bull No. Ave, deily gain Rank Ave, daily gain Rank Ave, daily gain Rank
199 »' 1,66 5 1.65 2 1.68 505

200 1,76 1 1.72 ' 2 1,82 1
207 1,70 2 : 1,75 1 1468 545
205 1466 6 1.60 6 1.72 2.5
203 1,67 3.5 1.62 5 1.72 245

202 1.67 3.5 1,70 3 1,66 7
204 1455 9 1.48 9 1464 85
206 1,58 8 1,54 7 1.64 . 8e5

201 1,59 7 1,50 8 1.69 . 4

- ‘[g -
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in agreement with all other investigators who found that males grow

at a faster rate than females.

(Kooh and Clark, 1956; Burris et al,

1952; Dawson et al, 1947;‘Gregory et al, 1950; Knapp et al, 1942b)o

There appears to be no significant differencé in rate of

gain within sex and within group.

Table 6

_ "Mean Daily Gain of Animals in each BullGroup by Sex

400-800 1bs.

4004600 1bse

600800 108

Bull HNo. Ave. daily gain Ave, dally gain Ave. daily gain
.M. Fe M. Fe M. Fe

199 1,73  1.58 1468 1,66 1,86  1.50
- 200 1487 1465 1478 1465 1,98 1466
| 207 - 181 1459 1.86 1.65. 1.81 1.56
205 1,76 1.57 1467 1454 1485 1460
203 1.75 1460 1466 - 1,59 1482 1,63
202 1,79 1,55 1,81 1460 180 1.81
204 1,68 1448 1.5 1441 172 1456
206 1473 1443 1,63 1446  1a84 1445
201 " 1469 - 1;4sl - ir.avﬂ' i.43f- 1.82  1.56




Table 7

Summary of Analysis of Variance Componsnts by Weighted Squares of Means

& There appsars to be a slight difference betwsen groups over the 400 = 800 pound period.

1.0642

66 0.01612 -

1

ae 600 - 800 pound period
Tebled F
Interaction; SeSo - DoFo MeSe . Calculated F @ p= 0.05 @ p= 0,01
Between groups 0.2024 8 0,02530 0,6587 2,08 2,79
Between sex 1,4203 1 1.,42030 36,8773 3.99 704
* S8ex x group 0,0775 8 0.,00969 0.25228 2,08 2,79
Brror 2.5348 66. - 0,03841 - - -
be 400 » 600 pound period
- : Tabled F
Interaction: SeSe ., . D.Fe. MSe . Calculated F : @ ps 0,05 @ p= 0,01
Between groups 0.1568374 © 8 " 06019797 ° 0.698652 . 2408 24,79
~ Between sex 0.,308124 1 0,308124 10,873941 3499 7,04
Sex x group 0,091649 8 0.,011456 0,404291 2408 2,79
Error 1.870200 .. 66 . . 0028336 - - -
Ce 400 = 80O pound period
| | Tabled F
Interaction: S.Se D.Fe oS Caloulated F _ @ p= 0.05 @ p= 0.01
Between groups 0.2748 - 8 . 0503436 241309 & 2408 2479
Between sex 047452 ‘1 - 0474520 46,2159 3.99 7404
Sex x group 0.0439 8 0,005488 0,34045 2.08 2,79 -



Correlations;

Most workers have found that growth during the pre=-wsaning
period is largely independent of birth weight. They indicate that.
maternal environment from conception to birth largely influencee
birth woight,. Rate of gain during the pre«weaning period, according
to.thaée workera, is largely dependent on the milk production of the
dam,

In qaiculating the correlation’between birth weight and
daiiy gain during the pre-weaning period for the 84‘offspring in this
project, it was found that there was a vory "low" correlation,

r = 0427 which might imply that maternel environment, such as sucka
‘ling ability of the dam, largely 1nf1uences daily gain f£row birth to
weaning, as has been indicated by other investigators.

The correlation befween birth weight and postewsaning growth,
also was "low" (; z 0e88). The corrélation between daily gain’during‘
the proewsaning and éost:weaning periods; was "}dw? (r= 0;41); This
is in agreemant.with other wor#era:‘(Koger and Knox; 1961; Knapp and
Clark, "195(); Koch and Clark, 1950).

| It would appear that birth weight, woaning gains end weaning .
weights are mainly 1ndicators of maternal environment and milk1ng
ability of the dam. Durlng the pre-wean ing period the true ingerited
abi;ity to grow is largely masked by maternal enviromment, but is
displayed during the post-weaning period.

These views are supported by other workers o.g. Gifford
(1963) who found'a high oorrelation between rate of gain during the
suckling period and ﬁilk production of the dam, r = 0.60 for the
first month and r < 0,71 for the second month. Burris and Baugus

(1955), working with sheep, found & high ocorrelation (r = 0,90)
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betwsen growth of lembs and milk production of the ewes.

To determine whether a relationship exists between rate and
efficiency of gein eand the amount of leen and fat in the carcass, a
tracing of the rib section between the 1lth and 12th rib was taken on
all the carcaeseses by the Livestock larketing Service persommel in
Vgncouver. From these tracings, with the use of & planimeter, the
percentage lean and fat (exclusive of bone) in the rib sect;ons was
determined. This information has been recorded in appendix Table 5.

The correlation between daily gein during the posteweaning
period and the percentage lean in the ribout was (r =‘0.55). Carocass
evaluation is an importanﬁ pert of performance testing. Of the 84
carcasses, oxactly half greded A. To establish if there wes any
relationship betwoen & rate of gain and grading, & "ohi - square" test

was applied.

X 2 tost for rate of pgein and ocarcass grade
(2 x 3 contingency table)

A B c®
High rate of 22 20 4 46
gain: = 1,66 (23) (18.6) (4.4)
Low raete of 20 14 4 38
gains < 1465 (19) (15.4) (3.6)
- a2 34 8 84
& Note: There was one grade Dy; this grade has been included in the
C grades.
X 2 = 0.409 D.Fo = (3-1)(2=1) = 2

X2 for 2 d.f. @p 20,06 = 5.99

The result indicates that the null hypothesis is true, or
in other words, the distribution of carcass gtades is independent of

the daily rate of gain.



Correlation between rate and officiency of gains - :

Undoubtedly the ﬁost 1mportanﬁ correlation in this project.
is that between rate and efficiency of gaine The importance of
seloction for efficiency has been stressed by mary investigators.

In each of ths three periods the correlation betwsen rate

and feed consumption per unit of gain was found to be.very highs - -

400 « 800 pound period: r = 0,98
200 « 600 pound period: r = 0497
600 - 800 pound period: r 2 0,98

This means that animels with a high rate of gain uvsed less
feed per pound gained then did animals which had a low rate of gaip.

- .Although these figures.are slightly higher than those
reported by some investigators: (Roubicek, 1961, r ® 0.87; Gelgen
1966, r = «0.75;. Pierce 1954, rs 0.82; Knapp 1944, corrected,

r = 0.,83) they are of the game order of magnitude and highly significant.
Soms other workers have found mich lowsr values, but as has boen stated
in the literature revisw, some of these figzures have been obtained by
comparing animals on thesunsound unequal-bodyswaight.basis.
Heéitability'estimates were intended to comprise an ime
portant part of this thesis. - As has already been pointed out the
actual differences between thos nine sires used were extremély small
and as expected the differences between theit progeny groups were also
extremoly small. :Coneequently, this experimental material is une
satisfactory forAthe calculation of hpfitabiiity estimates for rate
end efficiency of gain.
Although none have been calculated for this project many
workers have recorded heritebility estimates as outlined in the

literature review. These investigators indicate that a considereble
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portion of variations in rate and efficiency of:.gain is under gemetio
influence. Becausse of this inheritance, selection for. these traits.is
of major importance. T
. 'If the present beef cattle population is to be improved by
breediﬁg in order to increase:thsfproﬁqrﬁion of.animalé that make
rapid andweffidienﬁ gains, it is eéséntialvthat e policy be developed
for performance testing of beef cattle that will be. adaptable o
praotical procedures in 11vestock braeding. | ‘
| Differences ‘among, animals ix the .ebility %o use feed
effiéiently are difficult to measure accurately.under praétical farm-
ing conditions. Because:of the.very*high‘coffelatioﬁ‘that éxists
between rate of gain anﬁ efficiency of gain, & simple productiﬁn test
wherévrate of gain ohxyvis moasured (without recar&ingafééd cdn;
sumption of animals on teet) is: justified. .
Such a program could be briéfl& outlined. as followse |
a) All cattlo have fo be permanently,mafked.for 1denﬁifi;-
cation. Ear-tags or neck chains with numbers can be used but it 1g
advisable to use en ear tattoo as well, as tags often get lost.
| b) Record the birth date of all calves..
¢) Weigh ell calves at weaning time.
d) 1If there is a period for adjuatmantAaftet»weaning.
weigh all calves at date of entry on feeding test.
e) Salect cattle for a uniform weight when entering the
feeding test.
'f) Weigh cattle at the conclusion of the test, which lasﬁa
for approximately & months.

z) Dufing the test, animals are full fed. -



Wéaning.weighté-are indicativé‘of.the lactating gbility of :
the dam, a factor importent in beef production and beef cattle
selection. When animals of the same age are compared at weening time,
a breeder can use this informetion in culling'and-réplacing-his cow
hord. -

The gains made during the feeding period aré largely ine
dicative of the inherited ability to. grow. The daily gain during this
period is calculated by dividing total gein during the test by the -
number of dasys on test. |

Providing the animals started the test at equel body'weight.
are full féd end kept under the same environment, differences in
daily rate of gain during this period are lergely due to inherited
differences in gaining ability. -

This ﬁerformance.testing ig quite simple and could be put
into practice by any breedsr. .

The purebred breeder can use it in & selection program on-
his bulls. It provides him wiﬁh records fhat ere useful for possible
progeny testing of his sires and it provides valuable information for
his customers, the commerical cattle breeders. In purebred herde
where these producticn records have been kept, the commercial beef
producer is able to buy bulls on the basis of these records aé well
as on type and conformations |

The éommsrcial breeder can use performence testing as &
tool to evaluate his sires as a group end his cow herd and also in a
replacemsnt program where he oan test his young femals stock for sube
sequont. replacemsnt of his cows as required.

This typé of performance testing not only puts emphasis on

high rate of gein (and efficiency) but it also facilitates elimination
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of poo} miik producers, shy breeders, and other kinds of inferior
of fspring from a herd,

_ This kind of performancevtesting has been started in the
United States and even after a few years, the results are showing
very markedly and many commercial breeders who buy bulls from pure=
bred breeders, pay & considerable premium for bulls on which in-
formation‘on rate of gain is available.

Undoubtedly, in the near future, pedigree, type and cone
formation alone will not be suffioient‘as bases of evaluating beef
cattle. Information on production will be added.

In the future it would be possib;e to establish the same
principle of comparison in evaluating production in begef céttle, as
has been established in the Holstein and Ayrshire breeds, where the
production of the individual is compared with the National Breed Class
Average. Such a program would be of great value in producing more

rapidly gaining and more efficient animals in our beef breeds.

Recommendations to breeders:

i) To the breeder, purebred or oommercial, it 1s recommended
that he give rate of gain first consideration, being careful in obtaine
ing and evaluating records.

.2) .A simple home test is all that is necessary to obtain
valueble information on rate of gain.

Equipment required

a) record book
b) scales

o) device to mark cattle for identification (ear tattoo
and /or tags) '
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Records to be kept - C s o Y

&) date of birth
b) weaning weight
0) initial weight on test

d) final weight on test and average daily gain during test.

3) Animals enter test at an equal body weight in order to
be able to compare rate of gain during the test period on a sound basis.

4) While on test, all anxmals are full fed. ‘

5) Male as well as female offspring should be. tested for
approximately 5 months,

6) ‘Weaning weight, keeping age in mind, is valueble 1n-
dicator of the milking ebility of the dam and therefore, ahould be

used as part of the basis for culling cows.
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SUMMARY

buring the 'winter of 196253, 19 Hereford bulls were tested
for rete’'end efficiency of pgain at the University of B.C. Out of this
group, 9 bulls were rated and eselected to be used for a progeny test
at Kamloopse. The 9 sires were bred to 99 heifers and their offepring
wore tested for rate and efficiency of gaine -

The 84 offspring were weaned &t 400 pdundé and then put on
dry lot feeding end individually fed until weight of 800 pOQnds‘was
reached at which time they were'sént to market.

Rate end efficiency of gain were calculated for each animal
over three periods:s 400-800 pounds, 400600 péunds, and 600-800 pounds
(Tebles 2,3, and 4 in the appendix). In Table 5, appendix, 1nfqrmat1on
on the carcasses has been recorded: :

Bocause of rating and dividing of the bulls in a high, medium
and low gaining group on an unsound basis, this information.in Table 1
was recalculatad end recorded in appendix Table l.- There appeared
to bs:a great similarity among the bulls for rate and efficiency of
gain and this was reflected in their progeny. Analysis of variance
revealed no significent difference betwsen progeny groups for these
traite. There was a highly signifioaﬁt difference for rats of gain
between sexes, but no significant difference for rate of gain within
sex and within grouﬁ. L o

The foilowing correlations were calculated::

&) Birth weight and daily gain during pre~weaning period:
(r = 0427).

b) Birth weight end daily gain during post.weéning period
(r = 0.36).
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¢) Daily gain during préaweaning and post-wsaning periods
(r = 0.41).
d) Daily gain during post-weaning period and percentage
lean in ribout (r = 0.35). .
| e) A "chi-square” calculation for rate of gain and carcass
grade 1nd1§§ted that the distriﬁution of gradeé was independent of
daily rate of gain during the post-weaning éeriod.
The "r" value of each of the above calculations was found
to be "low".
There was & very high correlation be£ween rate end efficiency
of gain for each of the three periods:
| 400 « 800 pounds, r = 0,98
400 = 600 pounds, r = 0,97
600 » 800 pounds, r = 0,98
A simple test, to be useﬁ by the individuel farmer, is
outlined, in which enimals are tested for rate of ééin only, sovthat
no individual feed consumption records are required to be kepte.
The animals enter the test at equal body weight and are
evaluéted on individual daily rate of gain during an approximate

test period of 5 months.



Appendix Table 1

- PROGENY TEST BULLS

Bull Age at TVeight Age at "".'eighf bays 'Tota]. Gain ‘Feeci/lb «of éain‘,IstTsD;TI. .
No. 600 ' - 800 _ 600-800 Gain Per : : Per -
lbs. lb_s. _ lbs. Day Hay: . Comne: 100 Ibs:Gain

200 . 220 597 304 794 - 84 197 2.35 2.60  3.86  400.00

199 227 - 601 318 . 800 91 199 2.19 2.8¢ 4.17 © 433.61

207 232 596 325 806 91 210 2.31 2,61 - 3.92 | 404.46

202 268 600 347 800 79 200  2.53 2440 3457 370 «23 |

203 291 595 389 808 96 213 2,17 2.78 4.15 429.56 .' 'L
206 . 232 600 340 791 108 191 1.77  3.435  5.12  529.81 SN
201 300 595 386 N 800 86 205 2.38  2.51 3,77 '389.24

204 302 597 384 800 82 203 2.48 2 146 3.65 ;.3'78.76

206 330 600 414 " 796 84 196 2433 2.64 3.89 40429




Appendix Table 2

BULL No. 200

Calf Sex Wt.,  Ut, Age >Avg. Wt.  Age Days Avg. Carc. Feed/lb.Gain Ibs. T.D.N.
No. at at at Daily at at from Daily Grade Per
Bk Welt - W, Gain Sk S. 400-800 Gain Hay: Conc: 100 1b.Gain
B , 1bs. 400-800 :
114 M 73 400 166 1.97 808 376 210 1.94 B 2.66 . 4,33 436,.1

135 M 74 400 146 2.23 802 342 196 2.05 c 2.50 4,09 411.3

150 M 79 400 165  1.95 814 382 217 1.91 B 2.77 4.48  452.1
165 F 66 402 . 160 2.10 816 398 238 1.74 A 3.03 4,99 494.8
169 1 80 404 152  2.13 806 576 224 1.80 A 2,97 4,76 481.3
186 11 67 406 186  1.82 808 445 269  1.56 C 343  5.26  539.9
192 F 75 414 167 2.03 800 405 238 1.62 A 3,30 5.31  536.7
138 M 73 408 173 1,94 824 385 210  1.98 B 2.71  4.34  439.3
168 F 76 400 225  1.44 802 477 252 1.0 A  3.20 5,10 516.9
Average: 73.7 171.1 1.96  398.2 227.1 1.80 2.95  4.73 478.7

& 2B - Birth
W - -Weaning
S = Slaughter’
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S - Slaughter

BULL FNo. 1989

Calf Sex Wt. W, Age Avge WE, Age Days hAvg. Carc. Feed/lb.Gain . Ibse T.DN,
No. at at. at Daily at at from Daily Grade Per

Bl Wk w. Gain S S. 400.800 Gain Hay: Cono: 100 Lb.Gain

. B-W ’ lbs. 400-800
102 w77 400 - 165 1.96 800 389 224 1.79 A 2.89 4.73 476.1
119 M 76 402 195 1,67 802 440 245 1.63 c 3.15 5.02 507 .6
126 F'_ 72 404 188b T 1.77 812 433 245 1.67 A 3.21 5.14 520.2
134 F :75 400 174 1.87 802 405 231 1.74 A 3404 4,87 492 .9
146 m 84 400 176 1.80 800 393 217 \‘1.84 B 2,75 4,53 454.9
164 M 55 412 184 1,94 860 429 245 1.58 A 3.32 5.35_ 5405 -
175 F 176 412 191 1.76 800 485 294 ~1.‘52 A 3.96. 6.33 641.2
187 - - — —— —im —~—— — — ——e —— — - ———
1 O - e mem -—-
172 M 68 400 181 1:83 812 419 238 1,73 B 3.09 4.94 "499.9
112 M 70 410 183 1.86 édo 400 217 1.81 A‘ 284 4,61 464 .4
Average: .72.6: 181.9 1.83 421.4 239.6 1.68 5‘14’ - 5,06 510.9
& = B - Birth
W - Weaning

i

D
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BULL No. 207

‘Calf Sex Wt., Wt.  Age Avg. Wt. Age Deys Avg. Carc. Feed/l1b.Gain Ibs. T.D.N.

_ No. at at at Daily at at from - Daily Grade Per
© Bek Wt W Gain S.& S. = 400-800 Gain ' ‘Hay: - Conoc: 100 'Lb.Gain
. ‘ B-¥ . 1bs. 400-800 . .
106 M: 78 406 154 2.13 800 357 - 203 198 A 2.76 4.4 447.0
121 M 68 400 | 175~ 1.90 802 399 224 1.79 A 2;76 4.64 463.9
131 - - —— . ——— ——- - ——— ——— - | ———— e cco
137 F .72 400 221  1.48 802  4¥4 273 1.47 € 3.56  5.78 582 .9
153 F 70 424 184 | 1.92- 806 429 245 1.53 ﬁ“ 3.39 5.53 55649
156 72 416 170 2,02 800 " 394 | 224 1.7 A | 3.06 4593 498.5
166 M 76 4oo" 200 | 1.62 814 | 431'N 231 1.79 B 2.97  4.75 480.6.
183 66 414 210 1.65 810 427 217 1.82 a A, : 2.93  4.68 4?3.7
196 F 81 400 183 “ 1.74 806 414 231 1.75 B | 3.03  4.85 496;9
165 B 68 w02 173 1.93 810. 396“; 21?'“ 1.éév’ .AQA‘qz.vav' 4.52 455.4
129 M"'71. 402 1934‘ 1675 806 - 424 j-351. 1.75 B, 2.95  4.90. 490,1

Average: 2.4 186.3 1.81 415.9 229.6° 1.74 3.02  4.90  494.0

& = B - Birth
W = Vleaning
S - Slaughter

- 9:& EZS
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BULL No. 2065
Calf Sex Wbs  Ubs . Age - Avg. Wt.  Age Days Avg. | Car¢; Foed /1b.Gain Ibs. T.D.H.
No. at’ = at at Daily at at from Daily Grade S Per-

) Bk etk We Gain S.& S. 400-800 Gain- Hay: Conc: 100 1lb.Gain

' BT ' * 1bs. 400-800 : :

101 M 88 402 205  1.53 822 457 252 1.67 B 3.17 5.05 512,3
15 M 82 414 183  1.81 800 400 217 1.78 c 2.97 4.80 484;7
127 - - s amm dee  mia eem moe —— - eee — ——
139 u 64 406 212 1.61 804 445 - 231 1.72 B 8.09 4,98  502.9
149 1 67 400 198  1.68 818 443 245 1;71 B  3.01 4;56 497 .94
159 "6;’ 418 177 1.98 802 894 217 1;79 B 2.96 4,77 482.5
170 F 65 406 187  1.82 806 418 231 173 B 3.00 4.53 488.3
179 M 78 402 170  1.91 824 401 251 1.83 B 2.87  4.66 469,7
191 F 58 400 208  1.6¢ 800 460 252 1.59 A 3.29 5,37 540.5
182 F 62 402 217  1.57 816 490 273 1.52 B 3.49  5.61 567.3
10 F 65 410 181  1.91 804 464 273 1.44 B 3.60  5.89 592.7
Avorage:  69.2 193.8 1.75 242.2 1.68 3.5

436

5.09

513.9

& = B - Birth

W - Boaning
S - Blaughter
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‘"BULL No. 203

Calf Sex Wt. Ut. Age Avg. Tt Age Days Avg; Carc. Feed/lb.Gein Lbs. T.D.H.
No. at et - at Daily .at at from Daily Grade Per

Bt Wk W, Gain S.& - S.  400-800 Gain Hay: Cone: 100 1lbiGain

BW/ lbs.. 400.800 '

107 F 66 404 203 1,67 810 - 455 252 1.61 B 3.29  5.28  534.3
111 11 6} 400 156 . 2.19.,.800_A‘ 393 238 1.68 _. B | 3.05 K 5063 . | 50454 |
124 - - — Come . me- ‘- can —— —— - - - ——
142 U 74 - 412 172 1.97 . 800 375 208 1.91 € 2,70 4.1 444.1
151:" r 635 400 184 . 1.83A> 806 450 266 1.53 A 3.40' 5.51. 55579 .
160 1 75 400 142 2.29 814 394 252 1.6 € 3.14 5.14 516.6 &
173 M 74 408 238  1.39. 800 462 224 1.76 Dy _2.95. 4,74 479,2 '
181 + M » 70 410 189 1.80. 810 427 238 1.68 B.". 3.14 5.06 511.4‘i
193 F 63 410 194 1.79. 820 435 245 1.67‘ A 3.15 5.10 bl4.l
145 - - cme mae o eme.  eee ema eee —— - e S —
106 F 71 410 181 1.87, 804 426 245 1.60 & 3.24 5.25 5294 |
Avgtagez 68.6 184.,2 424,5 240.3 1.68 3.12 5.06 509.9 “V

1.87

& 2 B - Birth
W - Weaning

$ - Slaughter



Appendix Table 2 (Cont.)

BULL No. 202

Calf Sex Wt. Wit Age Avg. Wt. Age Days Avg. Cerc. Feed/lb.Gain Ibs. T.D.N.-
No. - at at at Daily at at from Daily Grade ' Per

B Wik Ww. Gain S.E S. 400-800 Gain Hay: Conc: 100 1lb.Gain

BW lbs. 400800

100 M 80 402 171 . 1.88 802 - 416 245 1,63 B 3.lé 5.09 514.3
113 F 71 400 193 1.70 8b0 424 231 1.73 A 72,99 4.88 491.1
122 F 70 400 240 '1.38 804 499 289 1.56 A 3.36  5.43 548.3
136 M 82 404 187 ~ 1.72 800 \404 217 - 1.82 B 2487 4,46 455.4
147 F 76 400 190 1.71 800 449 259 1.54 B 3,40  5.44 56047
158 F 69 404 | 1?9 1.87 802 431 252 © 1.58 B 3430 5.28 534.6
174 F 64 410 | 242 1.43 800 522 280 1,39 B 3.78 6.09 615.2
184 M 82 402 - 158 2,03 808 368 210 1.93 A 2.68 4,38 440.8
161 -~ -- - ‘--- -— —— -— —— -— ——e  —m- — -——
180 F 63' 402 258 1.31 806 531 273 .1.48 B 3043 5.58 562 .4
Average: 73.0 202 1.67 449.3 247.3 1.63 3.22 5.18 523 .6

% = B - Birth
W - Weaning

S - Slaughter

. =6y "
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BULL No. 204

Calf Sex We. Wt.. Ago  Avg. We.  Age Days  Avg. Carc...Feed/ib.Gaim Lbss T.D.N,
No. ., .at at at Daily at - at from Daily Grade : Per
‘Bt Wk We Gain S.& S. 400-800 Gain - Hay: ~Conc: 100 Lb.Gain
o B-W , bs. 400-800
10 F 69 402 197  1.69- 804 463 266 1.51 A 3.4 5,54 558..6
28 F & 412 218 1.61 816 498 280 1.44 A 3.56 5,70 577.0
130 M 65 406 251 1.56 806 503 252 1.59 | A 3.27 5.3 534.4
143 ¥ 73 406 154 2.16 800 371 217 1.82 A 2.85 4,67 469.1
148 M 74 400 175  1:86 814 448 273 152 A 5.43  5.50 55641
165 - | - aww ——— —— —— —— ——— .-;; - | ——— R c——
176 - - — -—- ——— ——— ——- — ——— - e -—— ——-
8w m 402 195 170 802 426 231 1.73 B 3.02  4.90 494,3
. 189 m{ 73 408 229  1.46 812 481 252 1.60 B 3.28 5,11 - 521.3
197 mt 79 466 174  1.84 804 440 266 1.52 A.i 3,33  5.30 53746
140 -1 - ce. e U U S e — -
Average: 70,5 © 199.1 1.71  "453.8 254.,6 1.59 3.27 6.26  -531.1

& = B « Birth
W « Weaning
S -« Sleughter
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BULL No. 206

Calf Sex Wt. - Wt. Age Avg, T, Age Days Avg. Carc. Feed/lb.Gain Ibs. T.D.N.

o. at ©  at at Deily at at from . Daily Grade Per
‘ B.ax Wk We Gain S Se. 400800 Gain Heay s Conc: 100 1lb.Gain
« - BT lbs. 400800 ,

104 F 66 404 189 1,79 812 497 308 152 A 4,08 6.40  649.7
120 M 65 404 174 1,96 800 405 231  1.71 A 3.08 4,96  500.8
182 = ce emm ommm e me e mm e T — _—

141 M 76 400 187 1.73 810 446 259  1.58  B.. 3.20 5,34  538.2
15¢ M 80 404 160 2.08 B0 426 266  1.53 B 3.51  5.65 5696
157 M 76 400 171  1.89 800 395 224  1.79 A  2.92 474  478.1
171 70 418 181 1.2 802 405 224 1.71 A 3.07  4.98  502.2
177 M 73 410 170 1.98 822 8738 205 2.05 A  2.60 4.21  425.2
194 F 75 400 167 1.95 808 440 273 1,49 A  B3.49  5.65  569.0
1256 = = emm mme mem . mme e mme mem .

152 F 57 408 215 ' 1.68 802 481 266  1.48 B  3.52 5.75  578.4
Average: 70.8 1795 1.87 5.8 250.4 1.6 5.28-  5.29 5346

& = B - Birth
W - Weaning
S « Slaughter
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BULL No.201

Calf Sex Tit, W, Age hvg. Tit. Age Days Avg. Carc. Feed/1b.Gain Lbs. T;D.N.
No. at at at Daily at at from Daily Grade Per
Bk Wk W, Gain S.& S. 400-800 Gain Hay: Conc: 100 1biGain
, BT 1bs.  400-800
103 M 76 108 158 2.10 814 389 251 1.76 A 2.92 4,77 480 .0
117 F 71 408 168  2.01 800  420- 252  1.56 A 3.31  5.37 541 .4
123 F 63 410 251 1,38 810 510 259 1.54 B 3.47  5.54 561.3
133 M 67 404 173 1.95 806 404 231 1.74 A  2.95 4,73 478.8
144 F 68 406 196  1.72 802 504 308 1.29 A 4.09 6,30 645.6
162 F 56 402 207 1.67 804 487 280 1.44 A  3.61 5.82 ' 588.0
167 ¥ 71 402 178 1,86 820 458 280 1.49 A 3.54 5.62 570.1
185 T 66 400 203 1.65 806 441 238 1.71 B 3.05 4,97 500.4
198 M 77 410 152 2.19 804 390 238 1.66 A 3.1 5,13 514.4
116 & 70 104 176  1.90 804 400 228 1.79 B 2.92  4.72 476 .6
109 F 64 404 213 1.60 802 507 294 1.35 A . 3.82  6.05  614.1
Average:  68.1 188.6 1,82 446.4 257.7 1.58 3.34  5.37 542.8

& = B - Birth
W - Weaning
S - Slaughter



Appendix Taeble 3

BUL i No. 200
Calf Sex Age at Age at Days Total Gain .'Feed/lb.,of Gain Ibs. T.D.N,
Mo’ 400 600  400-600 Gain Per : Per
Ibs. lbs. lbs. Day Hay: Cono: 100 1bs.Gain

o8 - —— — U ——— —-——— - - -——

114 M 166 285 119 -194 1.63 2466 4.83 470.89
128 - —— - P, —— -—— - -——— ———

135 M 146 251 106 194 1.85 2.33 4.24 412 .89
150 i 165 270 105 200 1.90 2.27 4,17 405.65
163 F 160 l272 112 i96 1.75 2 447 4,53 440,49
169 u 152 257 105 188 1.79 2.43 4.42 430.92
186 i 186 305 119 194 1.63 2.69 4,87 475.7Q
192 F 167 286 119 204 1.71 2,60 4,72 460.11
138 M 173 271 98 186 1.90 2032 4.22 411.90
168 F 225 365 .140 208 1.49 2.87 4.96 490.89
Average: 171 285 114 -n- 1.74 2452 444,38

4.55

~ g9 =
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BULL WO, 199
Calf Sex Age at Age at Days Total Gein Feed/lb. of Gain - Lbs. T.D.N.
‘Ho. 400 | 600 400-600 Gain Por L ' Per '
Ibse. 1bs. lbs. ' Day Hay: Conc : 100 1lbs.Gain
102 M 165 | ‘284 | 119. 192 1.61 2.70 4,94 480.75
119 u 195 335 140 196 1.40 - 3611 5.52 542 .12
126 F 188 300 112 196 1.75 2446 44,53 439.58
134 F 174 279 105 200 - 1,90 2.24 4,12 400;36
146 M 176 288 112 194 1.73 2 .45 4,54 440 33
164 u 184 310 126 202 1.60 2,75 4.94 482.42
176 F 191 331 140 188 1.34 3.09 5,64 549,64
187 - -——- — - -—— — -—— - ——-
188 - -— -— ——— — — — — -
172 M 181 293 112 200 1.79 2 47 " 4.49 437 .38
112 M 183 302 119 . 194 1.63 2.66 4,75 465,19
Avorage: 182 302.4 12046  w-w 1.64 2.66 4.83 470,86
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BULL No 207

Calf Sex ‘Age at -Age at Days Total Gain Feeﬁ/ib. of Gain Ibs. T.D.N.
No, .. 400 . 600 400-600 Gain Per Per

1bs. 1bs. 1lbs. Day Huy: Conc: 100 lbs.Gain
106 M. . .154 245 91 198 2.18 2,06 3.67 359.23
121 i 175 301 126 200 1.59 2.60 4.90 473.08
131 - -—- ——— ——— —— S ——- .- ——
137 F . 221 361 140 204 1.46 2.98 5445 530439
153 -F -184 310 126 184 1.46 2.96 5,47 530.57
156 M 170 282 112 174 1.55 2.84 5.06 496,73
166 M 200 298 98 200 2.04 2,07 3.86 373.61
183 - M 210 308 98 186 1.90 2,30 4.19 408,40
196 F 183 281 98 200 2.04 2,06 3.84 371.84
155 M 173 285 112 198 1.77 2;47 4,50 438437
129 M 193 298 1056 204 1.94 .2‘24 '54;09 398,54
Average: /186.3 297 1106 === 1.79 4,50 438.08

2.46




Appendix Table $ (Cont.)

No.

2.72

BULL 206
Célf Sex Age at Age at Days Total Gain Feed/lb. of Gain' Ibs. T.D.N.
Fo. 400 600 400600 Gain Per ‘ Per

1bs. 1bs. 1bs. Day Heay: Cone; 100 lbs.Gain
101 M 205 331 126 200 1.59 2.71 4.94 481.19

118 u 183 295 112 186 1.66 2,64 4.83 470,12
127 - ——— -— ——— — ....—,. —— — —

139 o 212 324 112 200- 1.79 2.47 4.51 438,80
149 i 198 331 133 194 1.46 2.94 5.45 528.21
159 u 177 275 98 180 1.84 2.40 4.34 423,62
170 F 187 306 119 . 198 1.66 2.56 4.75 460,59
179 M 170 296 126 208 1.65 2.68 4.86 474,27
191 F 208 334 126 202 1,60 2,71 5,01 486.20
182 F 217 357 140 198 1.41 '3.15 5.60 549,39
190  F 181 314 133 198 1.49  2.89 5.36.  519.95
Average: . 193.8  316.3  122.5  --- 1.62 4,97

483 .23




Appendix Table 5 (Cont.)

BULL No 203
- Calf Sex ‘Age at Age at Days Total Gain Feed/lb. of Gain Ibs. T.D.N.
No. 400 600  400-600 Gain Per Per
Ibs. 1bs. lbs. Day Hay: Conc: 100 1bs. Gain
107 F 203 322 119 196 1.65 2460 4,77 463,94
111 M 155 288 133 200 1.50 2.87 5.30 514 .43
124 - ——- - - — —— —— - ——=
142 g 172 " 270 ' 98 188 1.92 2420 4,08 395,36
151 F 184 310 126 206 1.63 2.61 4.85 469.86
160 Mo 142 275 133 196 1.7 2.90 5.36 519,93
173 M 238 357 119 208 1.75 2.48 4,39 431.27
181 g 189 308 119 198 1.66 2.61 .4.76 464.07
193 F 194 313 119 184 1.55 2.81 5.13 499,55
146 - — -— — — ——— -— -— -—
105 F 181 307 126 190 1.51 2.88 524 . 510.77
_Average: 184 305.6 121 -— 1.63 2,66 4.88 474,35




Appendix Pable 3 (Cont.)

BULL No. 202

Calf Sex.' Age at Age at Days Total Gain Feed/lb. of Gain Lbs. T.D.Ne
No. 400 600  400.600  Gein  Der : Per

lbs. 1bs. lbs, ' Day Hays Conc: 100 lbs,Gain
100 M 171 297 126 208 1,65 2.57 4.60 450,52
113 F 193 319 126 200 1.59 2.75 4.99 486.91
122 F 240 373 133 204 1.53 2.85 5.14 502.14
136 i 187 285 98 202 2,06 201 3.61 353 .27
147 F 190 309 119 202 1.70 2.50 4,52 441.38
158 ¥ 179 298 119 204 1.71 2.58 4.70 457,73
174 F 242 375 153 196 1,47 2.93 5,36 521,85
184 u 158 270 112 194 1.73 2,52 4,61 448,62
161 - — ——- —e- _— — -— - ——
180 F 258 384 126 198 1.57 2,49 4.75 457,39
Averagoe 202 328.3 1213 we- 1.67 2.58 4,70 457,76

689-
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BULL No 204

Calf Sex Age at Age at Days Total Gain Feed/1b. Gain Ibs. T.D.N.
No. 400 600 400.60Q Gain Per . : Per

1bs. lbs. Ibs. Day Hays Cone: 100 1lbs.Gain
110 F 197 337 140 200 1.43 2.99 5445 531.13
118 F 218 358 - 140 194 1.39 3.07 5.60 545.59
130 M. 251 . 377 126 196 1,56 2,72 5.08 487,80
143 M 154 - 266 112 194 1.73 2,50 4.60 447.15
148 u 176 - 315 140 194 1.39 3.15 5.75 | 559.66
165 - —-- R —— - — - - _—
176 - — R —— —- —— _— — —
178 u 195 - 307 112 194 1.73 2.46 4.58 443,34
189 M . 229 355 126 186 1.48 2,97  5.20  512.39
197 . M. 174 321 - 147 202 1.37 2.97 5.2 . 517:22
140 - — —— ——— — — —- — -—
Average: 199 329.5  130.4  <ew . 1.51 2.85 5.19 505 .54




Appendix Table 3 {Cont.)

BULL No. 206
Calf Sex Age at Aé;e at Days Total Gain Feed/lb. of Gain Lbs. T.D.N.
No. 400 600  400-600 Gain ~ Per Per
1bs.. lbs. lbs,. Day Hay: Conc: 100 1lbs.Gain
104 F 189 322 133 198 1.49 2.99 5.40 527 429
120 M 174 203 . ‘119 194 1.63 2,73 4,90 479.60
132 - —— - — — -— -— - ——-
141 M 187 327 140 194 1.39 3.15 5.72 557 .83
154 M- 160 286 126 200 1.59 2.79 5.06 494,21
167 M 171 283 112 200 1.79 2443 4.44 432 .23
171 .M 181 293 112 180 1.61 2.77 5,01 489,29
177 u 170 275 105 186 1,77 2,52 4.55 444,77
194 F 167 300 1833 210 1.58 2.71 4.98 484,04
125 - —-- _— ——- — ——- S .- ———
152  F 215 369. 154 - 200 .20 5447 6423 609,41
 Average: 179.3  306.3 126 - 1.57 2,84 5.14 502.07




Appendix Table 3 (Cont.)

BULL No. 201
Calf  Sex Age at Age at Days Total Gain Foed/lb. of Gain = ILbse T.D.N.
Noi 400 - 600  400-600 Gain Por Per
1bs. lbs, lbs., Day Hay:. Cone: 100 1bs.Gain

103 M 158 277 119 198 1.66 2,47 4,64 447450
117 F 168 508 140 196 1.40 3.15 5.60 548 .55
123 F 251 363 112 190 1.70 2.54 4.65 452,72
133 u 173 292 119 198 1.66 2,55 4.56 446,78
144 F 196 343 147 198 1.35 3.25 5485 571,96
162 F 207 " se1 154 202 1.31 3435 6.01 588.20-
167 u 178 325 147 198 1.35 3.26 5.80 569.17
185 F 203 329 126 200 1.59 2477 5.05 491,88
198 I 152 285 133 196 1.47 3.02 5449 534.91
116 M 176 288 112 190 1.70 2.55 4,67 454,47
109 F 213 374 161 196 1.22 5463 6442 630.98
Average: 188.6  322.3  133.6 - 1;49 2.96 5.34 521.59

(-




Appendix Teble 4

BULL No. 200

Calf Sex . Age .at Age at  Days Total Gain ‘Feed/1b. of Gain Ibs. T.D.N.
No. 600 . 800  600-800 Gain  Per . Per

. 1bs. lbs. ibs. Day . Hay s Conc: 100 Lbs.Gain
108 - —- ——- - -— —- ——- — —
e u 285 376 91 214 2.35 2.66 5.88 404,50
128 = . ome aem - e e - — —
135 M. 251 342 91 208 - 2.29 2..66 3.95 409.77
150 u 270 382 112 214 1.91 3.24 4,76 495,59
163 F 272 398 126 218" 1.75 3 .54 5.24 543.69
169 u 257 376 119 214 1.80 3.44 5.05 525,51
186 M 305 445 140 '208 1.8 4.12 5,63 599 .80
192" F 286 405 119 182' 1.53 4.09 5.97 622.61
138 M 27 383 112 230 2;95 3;93 4.43 461.45
168 F 865 a7 112 194 1.73 5.56  5.24 544,77
AVERAGE; 285 398 114 - 1.88 - 3437 4.91 511.97




Appendix Teble 4 (Cont.)

BULL No. 199

Calf Sex Age at Ags at Days Total Gain Feed/lb. of Gain Ibs. T.D.N.
No. 600 800 600800 Gain Per . Per " o

Ibs. lbs. lbs. Day Heay: Conc: 100 lbs.Gain
102 M 284 389 105 208 1.98 3.07 4,55 471.72
119 M 335 440 108 204 l.94l 3.14“ 4.53- 474.38'
126 F 300 433 133 212 1.59' 3.90' 5.71' 594.66>
1354 F 279 405 126 202 1.60‘ 5.83. 5;62' 584.53'
148 M 288 393 105 206 1.96. 3104. 4,53 468.63'
166 M 310 429 119 186 1.5 8.96  5.719  608.65
175 F 331 485 154 200 1.30 4.78- 6.97‘ 727.18-
o7 ) . B . . . . . . . N A
188 - —— —-—— —— -——— - —— — ——
172 M 293 419 126 212 1.68' 3.67I 5.36‘ 558.91
112 M 302 400 98 198 ,2.02‘ 3.0ll 4.47. ‘ 463.66’
AVERAGE : 302 421 119 -——— 1.74. 3.60 5.28

549,70

P



- Appendix Table 4 (Conb.)

BULL No. 207

Calf Sex Age at Age at ‘D'ays i‘otal Gain  Feed/lb. of Gein Lbé’. T.D.N.,

No. 7600 800  600-800  Gain'  Per Per

- lbs. lbs . lbs. - Day . Hay: .. .Conc: -.100 Ibs.Gain

106 Ui 245 357 112 196 1.75 3.49 5.16 535 .68

121 u 301 399 98 202 2,06 2.97 4.38 454,77

131 - - -— -—- -—— - - -—- -—-

137 F 361 494 133 198 1.49 . 4.17 6.12 636,92
153 F 310 429 - 119 192 1.61 3.81 5.60 -~ - 582.19
156 u 282 394 112 élo 1.88  3.24 4.83 500.08

166 M. 298 431 133 214 1.61 . 5.80 5.58 580 .64

185 U 308 427 119 210 1.76 3.48 - 5.11 53160

196 F 281 414 133 206 1.55 3.98 - 5.82 606,58
; 155 M 285 390 105 210 2 .00 3.08 4.54 471.38
| RS M 298 424 126 200 1.59 3.66 5.72 583457

AVERAGE: 297 416 119 - 1.73 3.57 5429 548.34




Appendix Table 4 (Cont.)

AVERAGE:

31643

BULL No.: 205
Calf . Sex 4Age at Age at Days “Total Gain Feed/lb. of Gain Ibs. T.D.N.
No..- - . . 600 800 600-800 Gain Per Per
lbs. Ibse. lbs, Day Hay: Conc: 100 Lbs.Gain
101 H 331 457 126 220 1.75 3459 5.16 - 540.566
115> M 296 400 105 200 1,90 3.27 4,78 498.22
27 = e e eem e aem — - -
139 M 324 443 119 198 1.66 3.71 5.46 567 456
149 JUd 331 443 112 224 - 2,00 3,07 4.55 471,73
159 M 275 394 119 208 1,75 3 .45 5.15 533 448
170 F 306 418 112 202 1,80 3.43 4.91 515.44
179 M 296 401 1056 - 214 2,04 34056 4.47 465,20
191 F 334 460 126 198 1.57 3.88 5.74 595,65
182 F 3567 490 133 216 1.62 4 3.81 5.62 583 .80
. 190 F 314 454 - 140 196 1,40 4,32 6443 666,08;
436 .0 118.7 ——— 1.75 3,66 - 5.23 543,79

- _99 -



Appendix Table ¢ (Cont.)

BULL No. 203

1.73

Calf Sex Age st Age at Days " Total Gain Feed/lb. of Gain Ibs. T.D.N.
No . ~ 600 800 600-800 Gain Per per
Ibs. 1bs. 1lbs, Day Hey: Conc: 100 1lbs.Gain

107 F 322 455 133 210 1,58 3493 5,76 - 599?91
111 M 288 393 105 ZQO : 1.90 3.22 4,76 494.28

. 124 - batvdr o=T habakes brabved vird bt - it
142 M 270 375 105 200 1,90 3,17 4.75 489,95
151 F 310 450 140 200 1.43 4.21 6.20 644,54
160 b 275 -394 119 218 1,85 3439 4,94 513.65
75 u 357 462 105 186 1,77 3,47 5,13 532,70
181 M 308 427 119 202 1,70 365 5.36 557,73
193 F 313 439 126 226 1.79 3 .43 5,07 525,92
145 - oo - —oe -e- - - --= -
105 F 307 426 119 204 1,71 3,58 5425 »546.75

| AVERAGE 308.6 424,6 119.0 -— 3,56 5424 545.05

- 99 -'
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449.3

568

BULL No, 202
Calf Sex Age at  Age at Days Total Gain Feed/lb, of Gain Ibs. T.D.N.
No. - 7600 800 - 600-800 Gain Per Per
' lba. ‘1lbs. lbs. Day Hay: Cone: 100 1lbs.Gain
100 M 297 416 119 192 1.61 3.80 5.62 583..33
113 F 319 424 106 . 200  1.90 3.24 4,76 495.29
122 F 373 499 126 200 1.59 3.89 5..73 595 .46
136 u 285 404 1i9 . 194 1.63 3.77 5.33 561,67
147 F . 509 449 140 . 198 1.41 4,33 6437 662,18
168 F 298 431 133 194 1.46 4.06 5.89 615.36
174 F 375 522 147 194 1.32 4.64 6.82 709 .43
184 1 270 368 98 . 212 2.16 2.83 4.8 433.73
195 F ——- — e — -— — -— —
161 - ——— - ae- —— — — — C—
180 F 384 531 147 206 1.40 4.34 6.38 663 .32
AVERAGE: 323.3 126.0 —me 1.61 3.88

591.09



Appendix Table & (Cont.)

BULL HNo. 204

Calf Sex &go st Age at Deys Total Bain Feed/lb, of Gain Ibs. TeD.l,

Foe. 600 800 600800 Gain Per per
‘ 1bs, lbse. Lbs. Day Hoy: Conc:e 100 lbs.Gain

110 F 387 463 126 202 1,60 3482 5464 56673

118 P 358 498 40 210 1.50 4.01  5.78 606.03

150 i 377 503 126 . 204 1.62 3480 5,56 579,27

143 5 266 ! 106 200 1.90 5.18 4.73 480,42 .
148 B 315 449 153 220 1.65 3467 5.28 552 .96 e
176 - —- — -—- -—- -—- -—-- .- -

178 i 307 426 119 206 1.73 5.55  5.21 542 .24

189 L 356 1 126 218 1',.‘73 3.54 5.0 528,85

197 i 321 . 440 119 202 1.70 5.68 5.8  557.96

AV RLGE: - 329.5 453.8 124.3 -—— 1.68 $.68 - 5e82 555 .43




Appendix Teble 4 (Cont:)

BULL No. 206

Calf Sex Age a£ Age at qus( Totalo Gain Feed /1b. of Gain Lbs. T.D.N.r
No. ’ 600 . 860 600-800: Gain Per Per

lbs. lbs. lbs. " Day Hay: Conc: 100 lbs.Gain
104 . - F 322 - 497 176 - 210 1.20 5.02 735 765.21
120 M 293 405 112 202 1.80 3.40 5.01 521,22
132 - — — — — 2o —-—— — -
141 M 327 446 - 119 216 1.82- 3.41 5.00 520 .64
154 M 286 - 426 140 206 1.47 4.20 6.18 642 .75
157 M 283 395 - 112 - zoo» 1.79 3.42 5.04. 524.02
171 M 293 405 - 112 204 1.82 334 . 4,95 513.58
177 M 275 373 98 226 2.31 . 2,67 3.94 409.06
194 F 300 . 440 140 198 1.41 4,33 6432 658.94
125 - - - —— e —— — —— — —— —
152 F 369 481 112 194 1.73 3.57 5.26 546 .53
Average: 305 387 124 -—- 1.71 5.45 566.88

'3..71

asgo



Appendix Teble 4 (Cont.)

BULL NO. 201

Calf Sex Age at Age at Days Total Gain Feed/lb. of Gain lbs. T.D.N.

No. 600 - 800 600-800 Gain Per Per
lbs. lbs. 1bs. Day Bay: Conc: 100 lbs.Gain
.103 ‘M 277 389 112 208 1.86 3435 4.90 510.55
117 F 308 420 112 196 1.76 3.50 5.13 534.20
123 F 363 510 147 210 1.43 4.31 6.35 659.65
133 M . 292 404 | 112 204 - - 1.82 3.33 4.90 508.90
144 F 343 504 161 198 1.23 4.92 6.76 719.20
162 F 361 487 126 200 1.59 3.87 5.64 "~ 587.86
167 M 325 458 133 220 - 1,65 3.78 5.46 570.88
185 F 329 441 112 206 1:84A 3.32 4,90 ~ 508.66
198 .M 285 390 105 198 1?89 3420 4,77 493 .97
116 M 288 400 112 210 1.88 3.26 4.77 496.70
109 F 874 507 133 202 1.52 4.00 5.68 597,69

AVERAGE: 322 .3 446.4 124.1 - 1.68 3.71 5.39 562 .65




Appendix Teble 5

BULL No.200

- BEEF CARCASS MEASUREMENTIS

(14.15)

Calf No.: 108 114 128 135 150 163 169 186 192 138 168
Sex: M Mo - M M F M M - F M F
Carcass Grade - B - c B A A ¢ A B A
Warm Cercass Wt - 422 - 400 408 425 423 424 423 460 . 408
Cold Carcass Wt. - 405 - 383 401 418 - 415 420 419 454 401
Weo of Hind Quarters - 206 - 195 202 211 205 201 209 223 196
Hind log Iength re - 23.2 - 22.5 22.9  24.3 25.2 . 23.0 22.9  22.7 23.4 -
, 1. - 234 - 23.1 22.9 2443 23.1 23.0 23.1 22.7 23.1
Length of side, r. . = 43,1 - 43 44,6 44,7 43.3. 43.6  43.3 . 43.9  44.0 ..
#wo.om 0 1. . = 43.0 . - 43 . 44.9 . 45,0  43.7 43.4 . 43.0 . 44.1 43.5 '
. | o 5
Fat Distribution - 3 - 2.5 2.5, 4 . 3.5 . 3.5 2.5 . 3.5 3.5 :‘
Marbling - 2.5 - nil 2.0 3 3.0 3.5 3.5 3.5 5.0 ;
Colour & Texture: - : :
of Meat - 3.0 - 3 2.0 4 4.0 3.5 345 4.5 5.0 .
Colour of PFat - 4 - 3 2.5 4 3.0 4 3.5 4.0 3.5
Right Rib Section: |
Aroa of L.D. Muscle - 65.13% = 79.90% 62.09% 61.23% 65.15% T0.50%4 56.41% 71.98% 71.41%
(in square inches) - (26.43) - (29.34) (21.88) (24.14) (27.18) (26. 96) (25.00) (28.23) (27. 52)
Area of:Fat - 34.87% -- . . 20. 10% 37, 91% 38,778 34.85%- 29.50% 43.59% 28.02% 28.59%.
(in square inches) - - (7.38) (13.36) (15.28) (14 54) (11.28) (19.32) (10 99) (11.02)




Appendix Table § (Cont.)

BULL Ho. 200

CALF HNO. REMARKS
108 -
114 lione
128 -
135 Fﬁt fairly well distributed, but lecking; rounds bare; good type; lack of cover lowers carcass to C grade.
150 Underfinishsd; lacks fleshing over loins and rounds.
163 Nome
169 None
186 None
192 Bare endﬁ; loin not too stroﬁg; ribs and loin nicely covered.
138 None
168 low A; good rib and loin; plain end cuts; very nice rib cut.




Appendix Tebls 5 (Cont.)

BULL No.l189

:

BEEF CARCASS MEASUREMENTS

Calf No.: 102 119 126 134 146 164 176 187 - 188 172 112

Sex: S u ‘M - F F M u F M - M M
Carcass Grads - A c - A A . B A A - - B A
Warm Carcass &t . 437 416 428 - 434 402 442 410 - - 417 422
Cold Carcass Wt. 430 409 423 430 386 438. 404 . - ‘- 412 418
Wt.of Hind Quarters 212 204 210 222 196 218 203 - - 209 206
Hind Leg Length, r.  23.1  24.1 23,1 22,5 - 22.4 23.4 23.2 - - 23.2  22.8

oo " 1. 23.2  24.6  23.3 22.8 23.0 23.4  23.1 - - 23.5 23,1
length of side, r. 42.8 43,2 44.3  43.5 43.0 43.4  43.5 - - 43.4 42,7

©oor 1. 42.8  43.5 43.8  43.4  42.7 | 43.7 43.7 - - 43.4  43.0°
Fat distribution - 4.5 2 3.0 4.5 2.5 3 3.8 - - 3 4
Yarbling 3.5 2 3.5 4.0 2.0 3 4.5 - - 2 2
Colour & Texture . '

of leat 5 3 4.0 5.0 3.5 3.5 5.0 - - 2 3
Colour of Fat 4 2 3.5 4,3 3.5 3 3.5 - - 3 3

Right Rib Section:

68.59% 73.94% -
(29.63) (29.34)

Afea of L.D. Muscle 70.88% 77.31% 62.07% 58.12% 66.37% 68.07% 69.70% -
(in squere inches) (29.94) (31.48) (27.36) (25.41) (24.00) (29.68) (27.38)

Area of Fat . 29.12% 22.69% 37.93% 41.88% 33.63% 31.93% 30.30%

.  31.41% 26.06%
(in square inches) (12.30) (9.24) .(16.72) (18.31)‘(12.;6) (13.92) (11.90) -

(13.57) (;9.34)

1
%
'

oL
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BULL No. 1909

CALF NO. REMARKS
102 Hone
119' A light cover; barish over loin, hip and ribs; only fat in regular pattern.
126 Hips full; a little weak in loin.
134 & veory good carcaés; a woll rilled round and stoak piece; very thick through léwer‘rib and plate.
146 None
164 A full stoeer; minimum finish but cover uniformly laid on.
175 Low "A" carcass; lacking in steak-piece.
187‘ -
188 -
172 Texture‘of meat was course and meat had a darkish colour.
112 Excellent conformation; lack of finish. |

"L.
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BULL No .207

BEEF. CARCASS MEASUREMENTS

Calf No.: -

137 1583 156 166 183 196 156 129

106 121 131

Sex: M U - F F M M M F M M
Carcass Grade A- & - c B. A B A B A B
Warm Carcass Wt. 441 430 - 416 424 430 445 428 427 432 430
Cold Carcass Wt. 437 424 - 411 418 425 438 422 422 425 422
Wt. of Hind Quarters 204- 206 - 205 206 212 217 207 206 - 214 206
Hind Isg length, r. 23.1 23.1 - 23.0 23.1 23 24.0 22,8 2349 23.0 23 .2

.0 " 1. 23.0 2342 - 23.1 23.9 23 23.9 22.8 24 23.8 23.5
Length of side, r. 423 42.6 - 45.1 43 .4 43.5 43.6 42 .8 43,5 42,3 44.5 )

" n n 1. 42 05 42 05 - 45-5 43 02 ‘ 43 05 43 06 42 .7 43.5 42 04 ] 44 .2 o

L. A N . ) Q

Fat distribution * 5 4. - 4, 3.5 4 3 4 2.5 4 3 :'
Marbling ° : 3 5. - 2 8.5 4 1l 4.5 2.5 4. 3 '
Colour & Texture - ' ) ) .

"of Meat 4 4 - 3 4.0 5 3.5 5 3 4. 3
Colour of Pat 5 4 - 4 4.0 5 3.0 4 3 4 245

Right Rib Section:s

Area of L.D. Huscle
(in square inches)

Area of Fat
(in square inches)

60.69% 59¢31%
(25.20) (24.79)

39.31% 40.69%
(16.32) (17.01)

73.76% 65.51% 69.42% 74.68% 68.31% 68.;4% 59.25% 64.13%
(29.80) (27.46) (30.49) (32.68) (26.68) (29.32) (24.32) (26.24)

26.24% 34.49% 30.58% 25.32% 31.69% 31.56% 40.77% "35.87%
(10.60) (14.46) (13.43) (11.08) (12.38) (13.52) (16.75) (14.68)




~ Appendix Teble 5 (Cont.)

BULL No. 207

REUARKS

CALF Nﬁ..
166 None
121 VNone
131 -
137 None
163 None
156 Toms -
166 Good f'leshing and conformation; lacking finish.
‘183 None
196 - Very hollow loin
156 éood colour
129 Conformation good;\a weak finish.

.91‘.‘
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BULL No.205

BEEF CARCASS MEASUREMENTS

Calf No.: 101 115 127 139_ 149 15 170 179 191 182 190
Sex: . M M F M M H F u F F F
Carcass Grede B c - B B B B B A B B
Warn Carcass Wt 413 428 - 419 439 434 418 404 412 432 433
Cold Cercass Wt.. |, 408 419 - 415 422 428 412 398 407 428 428
Wteof Hind Quarters 205 211 - 208 217 218 216 197 210 221 220
Hind iég length, r. 23.2 23 - 23 22,7 23.1 23.1 233 23.0 23.0 23.4

veon " 1. 23.7 @ 23 - 22.8 22.7 23.5 23.0 23.4 23.4  23.1 23.6
length of side,  r. 43 .5 43.7 - 42 .3 43,2 43 .2 43,9 42 .7 42.7 43 .0 42 .4

" woow 1. 43,0 42,9 - 42,9 43.2 43.2 43.3 42,6 43 .0 42,9 42.2 .

, -

Fat Distribution 3 2 - 2.5 3 3 3.0 3.6 - 4 2.0 - k3 -
Marbling 1.5 2 - 2.5 3 3 4.5 2.5 4 4.0 4 LI
Colour & Texture - N . .

of Meat 3 . 3 - 3 3 2 4,3 4 4 3¢5 . 4
Colour of Fat 2.5 3 - 3 3 4 3.0 3 4 4 35

Right Rib Section:

Area of L.D. Iuscle
(in square inches)

Area of Fat

(in square inches)

66.60% 75.26%
. (27.12) (30.386)

33.40% 24.74%
(13.60) (9.98)

62.39% 69.59% 65.6%

(28.40) (29.72) (26.28)

37.61% 30.41% 34.4%

66.40% 60.86% 58.42% 54.01% 46.06%
(26.72) (25.88) (27.88) (28.28) (22.92) -

33.60% 39.14% 41.58% 45.,99% 53.94%

(17.1;) (12.39) (13.77) (19.52) (15.36) (19.84) (24.08) (26.84).
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BULL No.. 20%

CALF NO. REMARKS
101 Light finish; offacolour; almost without marbling.
115 4 full steer; lacking finish; a good eye but no marbling.
127 -
"139 A beef of good conformation but a weak finish,
149 A top B carcass.
159 Ribecut quite dark; very full rounds.
170 Plain shoulders and slightly down in loin; good. buttocks.
179 Poor conformation of loin, stesak piece and round.
191 Evenly covered; well fatted; good conformation; a choice heifer.
182 Overfinished natural pattern, especially hooks and tail-head; shallow loins; hip conformation wosak.
190 Bare hips; excessive fat over f.ail head, hooks end shoulders; loin and hip conformation poor.

- 84 =



Appendix Table 6 (Cont.)

BULL No.203

BEEF CARCASS MEASUREMENTS

Calf Mo.: 107 111 124 142 151 160 173 181 193 145 105
Sex: F M F M F M M M F - F
Carcass Greade B B - c A C Dy B A - A
Warm Carcass Wt. 450 402 - 396 434 400 386 429 440 - 412
Cold Carcass t. 442 395 - 392 427 394 380 420 436 - 405
Wt.of Hind Quarters 221 194 - 198 211 196 192 208 216 - 203
Hind Leg length, r. 23.4 23.4 - 23.4 2343 24.1 23.8 24.2 22.7 - 22.3

noowon 1. 23.6  23.7 - 23.6 23.1 24.3 23.6 24.7 23.1 - 22.2
Length of side, r. 43.4  42.6 - 42,7 42 .3 45.0 44,2 44,2 43,1 - 41.9

" won l. 43 42.8 - 42.7 42 .2 45.1 44,1 44.0 43,1 - 41.5
Fat distribution 2.5 3.0 - 3.0 4 2.0 4 3 4 - 3
Marbling 4 1.5 - 1.5 4 2.0 0 3 4 - 3
Colour and Texture ' . '

Of' l‘ﬂea‘b 4 2 - 2.5 3 400 2 3.5 4 - 3
Colour of Fat 3.5 3 - 2.5 3.5 245, 2 S 4 - 3
Right Rib Section:

Area of L.D. Muscle 58.04% 62.21%7 - 75.43% 50.,00% 72.05% T7.18% 62.61% 56.80% 57.41%

(in square inches) (25.40) (24.56) - (26.55) (25.44) (23.66) (26.92) (25.32) (25.88) = (22.04)

Area of Fat 41.96% 37.79%% - 24.57% 50.00% 27.95% 22.82% 37.39% 43.20% = 42 .59%

(in square inches) (18.36) (14.92) - (8.65) (25.44) (9.18) (7.96) (15.12) (19.68) - (16.35)
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BULL No, 203

105

CALF KO, REMARKS
107 Bare on both ends; fairvcover over loin and rib; a typical heifer loin and hip.
111 Shallow front; thin over shoulder.
124 o
142 Good conformation; bare over shoulders; fat lacks brightness.
151 None |
-160 Long, rangy type steer.
173 None
181 Hlone
183 A good heifer; slightly weak loins, but strong emough to make the grade.
145 - |

None

.08 -
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BEEF CARCASS MEASUREMENTS

Calf No.: 100 113 122 136 147 158 174 184 195 161 180
Sex: M F F M F P F M F M F
Carcass Grade B A A B B B B A A - B
Werm Carcass Wt, 418 419 420 428 418 428 421 430.. 408 - 438
Cold Carcass Wt., 412 413 414 420 414 419 419 422 404 - 430
Wt. of Hind Quarters 201 212 206 212 204 217 213 210 201 - 217
Hind Ieg Léngth. r. 23.1 23,1  23.5 23.3 22.4  23.3 23.4 24.1 23.0 - 22.4
non " 1. 23.4 23.2 23.7 23.1 22.5 23.4 23.1 24.1 22,7 - 22.3
Iongth of side, r. . 43.5 6 42.7 42 .8 43,4 43,9 . 42 43.0 43.3  41.8 - 43.2
" von 1. 43,7 42.5 42,9 43,2  43.9. 42.4 42.6 43,2 -+ 41.5 - 43.1 '
. [o-]
Fat distribution 3.0 3.5 3.5 2.5 3 3 2.5 3 3 - 3.5 =
Marbling 4.0 4 3.8 2.5 3 4 3 3 3 - 4.7 '
Colour & Texture: A v
of Meat 4,0 4 3.9 3.0 4 4 3 4 3 - 5.0
Colour of Fat 3.6 345 3.5 2.5 4 4 3 3 3 - .
Right Rib Sections
Area of L.D. Muscle 63.82% 55.31% 53.71% 64.26% 69.06% 52.30% 53.72% 66.88% 55.68% - 57 .08%
(in square inches) (25.61) (26.44) (25.23) (27.18) (29.28) (22.76) (25.26) (25.56) (26.82) - (24.51)
Area of Fat 36.18% 44.69% 46.29%. 35.74%. 30.94%. 47.70%  46.28% 32.12% 44.32% « 42,9294

(in squere inches)

(14.52)(21.36) (21.74) (15.12) (13.12) (20.76) (21.76) (12.66) (21.35)

(18,45)
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BULL No., 202

CALF NO. REMARKS
100 Good formation; lacks a little over loin; bare over shoulder, particularly bare over poiné of shoulder
113 Formation only fair; good cover.
122 Poor rounds aﬁd loin; a low 4 carcass
136 A good full steer, but lacking finish
147 none |
158 Fat cover good; a little excessive fat on ribs; conformation of loin and hip weak
174 Iypioal B heifer; wéak conformation of hind quarters; feirly well covered.
184 HNone |
195 Shipped before reached market weight; information not used.
161 -
180

Good plump carcass; lacking fleshing, noticably in loin




Appendsx Teble 5 (Cont.)

' BULL No.204

BEEF CARCASS MEASUREMENTS

Calf No.: 7 110 118 130 143 148 165 176 178 189 197

Sex: F P M M M - F M M M
Carcass Grade A A A A A - - B B A
Warm Carcass Wt. 430 451 432 432 438 - - 422 429 430
Cold Carcass Wt. 424 445 428 425 431 - - 418 - 423 423
Wt .of Hind Quarters 212 219 210 212 210 - - 207 207 201
Hind leg Length, r» 22.2 23.1 22.4 22.6 22.9 - - 23.2 23.1 22.6

noow o 1s 22 .4 23.3 22,1 22.8 23.2 - - 23.3 23.1 23.1
‘1length of side, ¥. 44,2 42,9 42.5 43.2 42,6 - - 44 42,5 42,0

n v 1. 43,5 42.6 42,1 43,2 42.8 - - 43,8 42,7 42,1
Fat distribution 4,1 4.5 4 4 4 - - 3 3 3
Harbling 4.2 4,5 4 3 4 - - 2.5 3 3.5
Colour and Texture

of leat 4.5 4.4 4 3 4 - - 2.5 4 4
Colour of Fat ) 4.2 4.2 4 g 4 4 - - ) 3 3 3

Right Rib Section:

66.06% 65.65% 68.54%
(27.72) (27.58) (28.35)

Area of L.D. Muscle 62.90% 51.99% 62.55% 66.59% 52.41%
(in square inches) (29.20) (25.96) (27.12) (29.34) (24.40)

Area of Fat 37.10% 48.01% 37.45% 33.41% 47.59%
(in square inches) (17.23) (23.97) (16.24) (14.72) (22.16)

33.94% 34.35% 31.46%
(14.24) (14.43) (13.01)




Aépendix Table § {Cont.)

BULL No. 204

CALF KO. REMARKS
110 Good A carcass
118 Short, blocky carcass; very fat over rib, almﬁst wasty .
130 None |
143 Dark‘cuﬁ; full rounds
148 None
165 -
176 -

178 'A:beef‘of fair finish but noor hind quarter conformation; loin particularly hollow.
189 ~ Distribution of fat good but lacking quantity.
197  None

140




Appendix Teble 5 (Cont.)

BULL §o.206"

BEEF CARCASS MEASUREMEHTS

Calf No.: 104 120 132 141 154 157 171 177 194 125 152
Sex: F M - M M M M M F ‘- P
Carcess Grade A A - B B A A A B - B
Werm Carcass Wt. 450 433 - - 427 429 426 440 433 - 423
Cold Carcass Wt. 445 428 - - 422 421 420 432 .6 425 - 448
Vit .of Hind Quarters 230 209 - - 208 210 208 218.6 210 - 211
Hind leg. length, r. 23 22.6 - - 23.2 23.4 23,1 23,2 23.5 - 2.6
.o " 1. 23.3 22.8 - - 23.1 23.4 23.1 23,9 23.6 - 23.0
Length of side, . r. 4,1 44 - - 43,0 42,6 43.5 43,7  44.2 - 42 .5
n won 1. 43,7 43.6 - - 43,5 43.3 43,7 43.8 44.1 - 42,9
Fat distribution . 3.6 -3 - - -3 4 4.5 3 '3 - 3
Eﬂarbling . - * 4.0 4 - - " 2 4 4.5 8 ’ 305 - 4
Colour & Texture. . - ’ : ' o
of leat 4.l - 4 - - 3 4 " 4,5 -3 3 ‘- 3
Colour of Fat 4.0 3 - - 3 4.5 4,0 5 3¢5 - 4
Eight Rib Section: -
Area of L.D. Muscle 66.49% 66.81% - - 69.75% 59.89% 52;05% 69.97% 59.78% 41.34%
(in squsre inches) (31.77) (29.05) o - (80.05) (25.92) (26.77) @8.98) (27.76) - (22.04)
Aroa of Fat 33.51% 33.19% - - 30.25% 40.11% 37.95% 36.03%4 40.22% - 58.66%
- - (13.03) (17.36) (16.37) (12.43) (18.68) - (31.28)

(in square inches)

(16.01) (14.43)

“g8 "
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BULL No. 206

CALF NO. REMARKS

¥:104 Animal is lacking some in the rounds.
120 None
132 -
141 Carcass information not received from graders.
154 None |
157 Good cercass
171 None

.177 Animal is bare on both ends.

194 Bare on shoulders and hips, weak cénformation of hip and loin.
125 - |
152 Excessive fat; feathery intramusoular fat; bare end; poor loins.
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BULL No.201

BEEF CARCASS MEASUREMENTS

117

Calf Nogs: 103 123 1338 144 162 167 185 198 116 109
Sex: ’ u 'F F. i F F M F 8-t M F
Carcass Grade A A B A A A A B A B A
Warm Carcass Wt - - 418 421 441 437 436 455 430 433 441
Cold Carcass Ut. - - 4156 417 435 452 427 430 422 417 436
Tt .of Hind Quarters - - 204 208 216 216 209 217 214 219 221
Hind leg Length, r. - - 23.1 22.4 23.1 23.2 23.9 22 .9 23.8 23 .9 23.0

" " " 1. - - 23 .1 22 -7 23.2 23.4 23 04 23.2 23 08 24.2 23 02
Llength of side, r. - - 42.5 435 .4 42,3 42.3 43.1 43.0 42.0 42.7 43.3

“ noon 1. - - 42 .8 43,1 42.5 42.3 42 .8 45 .0 42. 5 42.9 43.3
Fat distribution’ - - 2.6 3.5 4.0 3.0 4 3 4 4 4.0
Uarbling ' - - 3.0 3.0 4.0 3.5 3 4 3 4 4.0
Colour & Texture , o ' . ‘ ‘

of leat - - 2.5 4.0 4.0 4.0 3 4 4 5- 4.0
Colour of Fat - - 345 3.5 3.0 3 4

Right Rib Section:

Area of L.D. Iuscle
(in square inches)

Area of Fat .
- (in square inches)

3.0

62.92% 56.83% 53.06% 54.67% 55.17% 53.36% 65.13% 69.13% 59.27%
(24.54) (27.64) (25.316)(25.45) (26.04) @3.52) (28.37) (27.30).(29.03)

37.08% 43.17% 46.94% 45.33% 44.83% 46.64% 34.87% '3b.87%"40.73%-5
(14.46) (20.99) (22.40) (21.10) (21.16) (20.56) (15.19) (12.19) (19.95)

“'LQ“



Appendix Teble 5 (Cont.)

BULL No. 201

CALF NO. REMARKS

103 Carcass information not received from graders.

117 Carcass information not received from graders.

123 A good heifer; slight weakness in loin and general confirmation; front quarters slightly bare.
133 None

144 A medium A carcass.

162 Slightly bare on both ends.

167 lone
185 Poor loin conformation
198 None
116 None

109 - Good A carcass.
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