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CHAPTER 1

INTRODUCTION

The performance of straightbred Holstein steers has been evaluated
by many researchers. These workers have found Holstein steers to gain

faster, reach heavier slaughter weights and have a less desirable car=-
cass than straight Hereford or Angus steers, The ability of calves
with 25 or 50% Holstein breeding to compete with straight British bred

calves has not been determined. As more cow=calf operators infuse
Holstein breeding into their cow herd to increase milk production,
more calves with percentage Holstein breeding will be fed.

This study was conducted to determine the effect of breed and
level of winter supplement intake of the dam on subsequent feedlot

performance and carcass merit of the offpsringe



CHAPTER II
LITERATURE REVIEW

Little information has been accumulated on the feedlot performance
and carcass characteristics of animals of 50 and 25 percent dairy
breedinge.. In the few studies reported, the percentage dairy bred anie
mals were fed to approximately the same slaughter weight or fed
approximately equal time as the conventional beef breeds thus allowing
limited conclusions on gain, or carcass traits, Most reports availsble

are comparisons of straight Holstein and straight Hereford or Angus

cattle, Therefore, this review will compare studies of straight
Holstein versus calves of Angus and Hereford breedings. The information

on 25 and 50 percent dairy breeding will be included and discussed.
Feedlot Performance

Early workers feeding straightbred Holstein and Angus steers con-
cluded that Holstein steers gained faster than Angus steers in feeding
periods of equal length (Bohstedt, 1922; Fuller, 1927; Fuller and
Roche, 1929). Cole et al. (1964) comparing 100 percent British, Zebu
and dairy bred steers also found Holstein steers to be superior in
average daily gain when fed to a comparable slaughter weight of that
for the British bred calves (Angus and Hereford). These findings are
in agreement with those of other workers feeding animals to comparable

slaughter weights (Hanke et ale., 1964; Minish et al., 19663 Burroughs

2



et ale., 1965)s Larson et ale. (1966) found average daily gain differ-
ences between Hereford and Holstein steers decreased as each group was
fed to a heavier slaughter weight from 482 tov525 and 504 to 534 kiloe
grams for the Hereford and Holstein groups, respectively.

Patterson et al. (1972) studied steer calvés out of Hereford and
Brown Swiss bulls and Hereford females, found average daily gain to
be the similar for the 100 percent Hereford ana the 50 percent
Hereford, 50 percent Brown Swiss caives.

Branaman and Brown (1936, 1937) in their work with Hereford,
Shorthorn and Holstein calves found Holsteins to require a greater
amount of feed per kilogram of gain than the Hereford and Shorthorn
calves, This agrees with work by other workers comparing Holstein and
British beef breeds, with the Holstein calves requiring more feed per
unit gain in each case (Hanke et al.,, 1964; Larson et als., 1966;
Burroughs et al., 1965)s 1In addition, Garrett (1969) when feeding
Hereford and Holstein calves to a comparable slaughter weight (411,8
and 391.8 kilograms respectively for Herefords and Holsteins) found
Herefords to have a lower feed to weight gain ratio than Holstein
calves, Patterson et al. (1972) found straight bred Hereford calves
to be more efficient than Hereford X Brown Swiss calves slaughtered at
429 and 447 kilograms

In contrast to efficiencies already mentioned, studies by Cole
et al. (1967) with Holsteins, Herefords and Angus found Holsteins to
require approximately 0,5 kilograms less feed per unit gain than did
Hereford and Angus calves. Burroughs et al. (1963) in a feeding trial
with yearling Hereford and Holstein steers also found Holsteins to re-

quire less feed per unit gain; however, in a subsequent experiment



utilizing the same age cattle but feeding them 38 days longer,
Burroughs found the Holsteins to require more feed per kilogram gaine

Although there is conflicting information concerning feed effie
ciency, the majority of work published found dairy bred calves to be
less efficient in conversion of feed to weight gain.

Days to reach a quality grade of low choice is difficult to ascer=
tain as all literature deals with comparisons in which calves were fed
approximately equal periods of time or to a constant slaughter weight.
Cole et ale (1964) fed Holsteins 294 days with these calves! marbling
score being tfaces (aves standard), he also fed Angus and Hereford
calves 310 and 315 days respectively with these cattle having marbling
scores of small and moderate, So, from these data the Holstein bregd
would seem to need a longer feeding period to reach choice marbling.
Hanke et al. (1964) feeding Holstein, Hereford and Shorthorn steers
for a constant length of time (258 days) found Holstein steers to be
lower in marbling score thus indicating a longer feeding period would

have been needed for Holstein to reach the low choice quality grade,
Carcass Characteristics

Ziegler et al. (1971) found calves sired by Angus, Hereford,
Polled Hereford and Charolais bulls and out of crossbred Angus X
Holstein dams, fed ad libitium a high energy ration, and slaughtered
at unshrunk weights of 476 and 431 kilograms for the steers and heifers
respectively, were as high or higher in quality grade than calves of
straight breeding of the breeds used for production of crossbred

calvess 1In all cross combinations, a quality grade of low choice was

attained, and therefore the inclusion of 25 percent dairy breeding did



not decrease final quality grade,

In comparisons between Hereford and Hereford X Brown Swiss fed to
approximately the same slaughter weight, Patterson et al. (1972)
found carcass quality grade to be higher for the straight Hereford
calves over the calves with 50 percent dairy breedinge. Work by Cole
et als (1964) found straight bred Holstein steers to be lower in final
quality grade than Hereford or Angus steers when these calves were
fed to approximately equal slaughter weights. Other workers feeding
Holstein and British breeds of cattle have also found Holsteins to be
lower in quality grade when fed to a slaughter weight approximately
equal to that of the smaller, lighter maturing British breeds
(Branaman et al., 1936; Minish et al., 1966; Garret, 1969)s 1In these
reports Holsteiqs were lower in marbling score and conformation
score, two major contributors to quality. However, Larson et gl.
(1966), feeding Herefords and Holsteins to 1063 and 1158 1lb. final
weights for the Herefords and 1112 and 1178 1b, final weights for the
Holsteins, found the Holsteins had more marbling at the lighter
weights for the two breeds and also at the heavier weight comparison,
However, due to lower conformation score for the Holsteins their final
quality grade was lower than that of the Herefords,

The previous work indicates that the main determinant to final
quality grade of the 100 percent dairy bred animals was their lower
conformation score, However, 25 percent dairy breeding was infused
with minimum effect on final quality grade. Marbling score seemed to
be improved with the attaining of heavier slaughter weights in the
straight bred Holstein calves,

Rib eye area was found to be larger for Hereford and Angus steers



than Holstein steers when fed to slaughter weights of approximately 410
kilograms (Cole et al., 1963)e This is in agreement with work by
other workers feeding Hereford, Angus and Hol#tein to a slaughter
weight of less than 450 kilograms (Wellington, 1971; Minish et al.,
1966; Judge et al., 1965)s At heavier carcass weights, neither the
Holstein nor the Hereford and Angus maintained an advantage in rib eye
area (Minish et al., 1965; Burroughs et al., 1963, 1964, 1965; Hanke
et al., 1964).

Judge et al. (1965) found Angus steers to have more rib eye per
kilogram of carcass weight than Holstein steers., This is in agreement
with calculations from the data of Minish et al. (1966), Cole et al,
(1964) and Carrol et al. (1962).

In comparisons in which Holsteins were compared with British
beef breeds, Holsteins had less fat measured at the 12-13th rib sep=-
aration (Cole et al., 1964; Hanke et al., 1964; Minish et al., 1966;
Bufroughs et ale, 1965; Judge et ale., 1965; Wellington, 1971). When
fed to approximately equél slaughter weights, Brown Swiss X Hereford
steers were found to have less rib fat than straight Hereford steers
at comparable carcass weights (Patterson et al., 1972),

Calves of smaller dairy breeds tend to be higher in kidney, heart
and pelvic fat (Cole et als., 1964; Kunkle and Cahill, 1959) but the
literature indicates no differenée in kidney fat between large dairy
breeds and beef breeds (Cole et al., 1964; Minish et al., 19663 Larson
et ale, 1966).

Ziegler et al. (1971) found steers out of Angus X Holstein fe-
males and sired by Angué and Hereford bulls were higher in percent

cutability than straight Hereford or Angus steers, Straight Holstein



steer calves were essentially the same in cutability as the calves

with 25 percent Holstein breeding. Patterson et al. (1972) found
Brown Swiss X Hereford calves to be higher in yield grade than straight
Hereford calves at comparable carcass weightse Yield grade or cutabil=
ity percent is influenced highly by unit of fat measured at the 12-13th
rib separations In most studies, Holstein groups had less fat over

the rib, therefore allowing a higher yield of retial cuts (Hanke et
ale, 1964; Larson et ale., 1966; Minish et ale., 1966; Burroughs et al.,
1965).

Cole et al. (1964) and Callow (1961) found Holstein steers of
comparable slaughter weight were higher in percemnt separable muscle
and bone but lower in separable fat than straight Hereford calves,
Branaman et al. (1962) found Holstein steers higher in separable bone
than beef calves but differences in separable fat and lean were not
significant,

Ziegler et als (1971) found 25 percent dairy breeding did not
significantly decrease tenderness as measured by Warner-Bratzler shear
when compared to straight Hereford and Anguse He did find straight
Holstein steers were less tender than Hereford and Angus steers. This
is in agreement with work by Patterson et al. (1972) who found that
Hereford X Brown Swiss steers were less tender than Hereford steers.
Most workers have reported that straight Holsteins were similar to
British breeds in tenderness as measured by the Warner-Bratzler shear
(Branaman et al., 19623 Cole et al., 1964).

Carroll et al. (1962) found Holsteins to be higher in ether

extract in the rib eye than Herefords of comparable carcass quality,

Judge et ale (1965) found Holstein calves were higher in protein in



fat-free rib eye muscle but similar in moisture content when compared

to straight Angus calves,



CHAPTER III

THE EFFECTS OF BREED AND WINTER SUPPLEMENT
LEVEL OF COWS ON FEEDLOT PERFORMANCE

OF THEIR PROGENY]" 2

Summary

The effects of breed of dam and level of winter supplementation
on subsequent postweaning feedlot performance of 213 calves out of
Hereford, Hereford X Holstein (Crossbred), and Holstein cows were
determineds Calves, fed in two succeeding years, were sired by Angus
(trial 1) and Charolais (trial 2) bulls. 1In each trial, one set of
calves which had been reared on range preweaning was group fed and
one set which had been reared in drylot preweaning was individually

fed,

1Journal Article of the Agricultural Experiment Station,
Oklahoma State University, Stillwater, Oklahoma. This research was
by the Department of Animal Sciences and Industry in cooperation with
the UeSeDeAs, Agricultural Research Service, Southern Regione

2 5
Re A Dean3,5J. We Hollowayé, Je Vo Whiteman , De F. Stephens6,
and Robert Totusek™,

3Present address: Evergreen Mills, Inc., Ada, Oklahoma 74820,

4Present address: Delta Branch Research Station, Stoneville,
Mississippi.

5Department of Animal Sciences and Industry, Oklahoma State
University, Stillwater, Oklahoma 74074,

6Fort Reno Livestock Research Station, AeReSe, El Reno 73036,

9
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Feedlot performance was generally not affected by level of
supplement received by the dam, 1In breed comparisons, calves out of
Holstein dams were heavier at entry and slaughter than calves out of
Hereford dams, Calves out of Crossbred dams were intermediate for
these traits, Calves out of Holstein dams had larger skeletal size,
required a longer feeding period and were olde; at slaughter than
calves out of Hereford damsj calves out of Cro;sbred dams tended to
be more similar to calves out of Hereford dams,

Calves with Hereford dams gained faster and more efficiently
than calves with Holstein dams, Calves with Crossbred dams gained as

rapidly as calves out of Hereford dams, but were intermediate in feed

efficiencye.

Introduction

Infusion of Holstein breeding into a cow herd will increase
weaning weight and possibly facilitate the utilization of a cheaper
feed source (roughage) to produce a higher percentage of the final
slaughter weight, The relative feedlot performance of calves with
a percentage of dairy breeding is an important consideration. When
fed equal time or to equal weight, straightebred dairy calves gained
faster but slightly less efficiently than straight<bred calves of the
British breeds (Hanke et ale, 1964; Burroughs et al., 1965; Minish,
Newland and Henderson, 1966; Larson, Embry and Nygaard, 1966, Come
parisons between beef and beef x dairy calves when fed to similar
slaughter grade have not been reported,

The'objective of the research reported hgrein was to determine

the feedlot performance of calves with 0, 25 and 50% Holstein breeding
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when fed to equal slaughter grade,

Materials and Methods

The feedlot performance of calves differing in percentage of
Holstein breeding (0, 25 Qr 50%) was determined at the Fort Reno
Livestock Research Station, The calves were the first (trial 1) and
second (trial 2) calves out of Hereford, Hereford X Holstein
(Crossbred) and Holstein femalesy first and second calves were sired
by Angus and Charolais bulls, respectively, One group of cows and
calves was maintained on native range and another group was come
pletely confined in drylot during each year., Within both range and
drylot phases in each trial, two levels of winter supplement (Moderate
and High) were fed to groups of cows within each breed; an additional
supplement level (Very High) was fed only to a group of Holstein cows.
Consequently, the calves were produced in seven breed=level of sup-
plement groupse. Calves were born in December, January and February.
Those in drylot received creep feed, but those in the range phase did
note Each calf was weaned at 24017‘days. Detailed descriptions of
management practices and data collected were reported by Kropp et al.
(1973) and Holloway et al. (1973) who summarized the production of
these females as 2« and 3-year olds, respectively,

At weaning, calves were shrunk for 12 hours befoge being weighed,.
photographed; and vaccinated for blackleg, PI3 and IBR. Actual wean-
ing weight was used as the initial feedlot'weight since calves were
placed on feed immediately after weaninge Calves from the range cows
were group fed as steer or heifer groups within their dams' breed and

treatment groups Group fed calves were housed in a shed open to the
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south with access to outside pens in trial 1, whereas in trial 2 they
were fed in outside pens with no shelter, Calves were self-fed and
hand=fed twice daily in trials 1 and 2, respectively. Calves reared
in drylot were individually self-fed postweaning in box stalls in a
shed with one open side. The calves were confined to the box stalls
from 4:00 pm to 8:00 am and placed in an outside loafing pen from
8:00 am to 4:00 pm,.

One ration (table 1) was used for the entire feeding period in
trial 1 and for group fed calves in trial 2, 1In an effort to improve
performance, a ration higher in energy (table 2) was used for the

individually fed calves in trial 2.

Each calf was fed to an estimated quality grade of low choice
based on apparent fatness., Calves were shrunk for 12 hours, then
weighed and photographed.

Skeletal size was determined from 8 x 10 inch (2043 x 25,4 cm)
photographs taken with the calf behind a grid at the beginning and end
of the feeding period. Skeletal size was characterized by height,
which was the distance from hook (tuber coxae) to the floor, and
length which was the horizontal distance from point of shoulder (dorsal
anterior humerous) to hook (tuber coxae)s Before calves were photo=-
graphed skeletal reference points (tuber coxae and dorsal anterior
humerous) were marked with chalk to facilitate more accurate photo=-
graphic body measurements.

A least squares analysis was employed using three breeds
(Hereford, Crossbred and Holstein) and two levels of supplement
(Moderate and High)e An F test from this analysis was used to deter=~

mine breed and supplement level of dam effects and interaction between



RATION FOR TRIAL 1 AND FOR GROUP
FED CALVES IN TRIAL 2

TABLE 1

13

Ingredient Amount
Milo, dry rolled, % 6545
Cottonseed hulls, % 10,0
Chopped alfalfa hay, % 10.0
Soybean meal (44% CP), % 7e5
Urea (45% N), % 1.0
Liquid cane molasses, % 340
Dicalcium phosphate, % 0e5
NaCl, % | 05
Vitamin A, I1U/kg 10,0
Chlortetracjclihe. ng/kg 1e5
Stilbesterola, ng/kg Oel

#Included in the ration only in trial 1.



TABLE 2

RATION FOR INDIVIDUALLY FED
CALVES IN TRIAL 2

14

Ingredient Amount

Whole corn, % 87.0
Cottonseed hulls, % 5.0
Supplement (pelleted), % 8.0
Composition of supplement ek
Soybean meal (44% CP), % 50,0
Cottonseed meal (41% CP), % 19,8
Wheat midds (15.5% CP), % 3¢5

Urea (45% N), % 10,0
NaCl, % 445

KCl, % 3.3
CaCO3 (38% ca), % 7e5
Trace Mineral, % oh
Vitamin A IU/kg 3400,0
Chlortetracycline mg/kg 105,0
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breed, level of supplement and sex; Very High Holsteins were excluded
from this analysis to allow a balanced 2x3x2 arrangement of breed,- sup-
plement level of dam and sex, Therefore, any mention of breed supple-
ment level groups refers to these least squares means. Since
significant sex x supplement level, sex x breed, and sex x supplement
level x breed interactions were not found (P».05), another least
squares analysis was conducted with all breed«supplement level come= -
binations to obtain a sex-adjusted least squares mean. An analysis

of variance was then calculated with all breed-supplement level com-
binatipns included in a simple one-way classification with this
combination being the classification factor. The error mean square
associated with this analysis was used to calculate a Least Significant
Difference (Snedecor and Cochran, 1967) which was employed in come

paring the Very High to other breedesupplement level groupse.
Results and Discussion

Level of Supplement Comparisons

Tables presenting means by breed and supplement level of the dam
are given in tables 3 and 4 for trial 1, for group and individually
fed calves, and in table 5 and 6 for trial 2 for group and individually
fed calves, respectively,

Average daily gain for group~fed calves in trial 1 was signifie
cantly (P%05) decreased with increased level of supplement intake by
the dam; this effect on averagé daily gain was not noted in trial 1
individually fed calves or in trial 2 (P)«05)s In the individually fed
calves in trial 2, entry length, slaughter length and slaughter weight

were significantly (P<.05) affected by supplement level of the dam.



TABLE 3

LEAST SQUARES MEANS AND STANDARD DEVIATIONS
FOR FEEDLOT PERFORMANCE OF TRIAL 1
GROUP FED CALVES

Breed of dam and supplement level

Hereford x

Hereford Holstein Holstein
Mod~ Modw - Mod- Very

Item erate High erate High erate High High SD
No. of head 12 13, 13 13 11 11, 12,
Initial wt., kg2 233 218 244 246 266 272 277 22,2
Slaughter wte, kg 409° 387 443¢ 447¢ 495 491 503 3346
Age at_slaughter, :

dayst - 3817 3815 3942 395: 418° 433 442¢ 28,2
Days fed 141 141° 154 o155 o 178% 193¢ L 202° 28,2
Daily gain, kg -~ 1436 1.23 1.31°¢ 1.29°¢ 1.30°¢ 1.16 1.10 0.14
Kg feed/kg gain 7452 7.74 774 7454 8.76 9,11 9,06
Skeletal Size 4 4

Initial height, cm  96,4°€ 93,92 99,9 98,3 103.6° 104,4° 105,7°¢ 3.9

Initial length, cm  70.2P 67452 70.32 71.52 7442 74,0° 7447¢ 4e8

Slaughter height, cm 104,4° 101,1P 105,1 108.5 114.0¢ 115.3°¢ 115,4° 5.3

Slaughter length, cm 77.0° 75,7P 82.8°¢ 78,3P 83,5¢ 84,9¢ 86,7 6.1

2actual weaning weight,

bcde

f

240 days + average days fed,

gSimple average of steer and heifer pen means,

Means on the same line with the same superscript letter are not significantly different (P +05).



LEAST SQUARES MEANS AND STANDARD DEVIATIONS

TABLE 4

FOR FEEDLOT PERFORMANCE OF TRIAL 1

INDIVIDUALLY FED CALVES

Breed of dam and supplement level

Hereford x

Hereford Holstein "Holstein
Mod- . Mod- Mod=- Very

Item erate High erate High erate Hizh High SDh
Noe of head a Sb 4b 4c 5c ch 5cd , Sd
Initial wte, kg 170, 189, 227° 223 2353 2443 2587 19.7
Slaughter wte, kg 402 404 469° 458°¢ 489° 521 503¢ 39.0
Age at slaughter,

days® 4450¢  a21P 4680°C 4602 4998 493 48259 360
Days fed 205°¢ be 181 228°¢ be 220 ¢ be 259° . 253 242¢ y 360
paily gain, kg 1.13b? 1.17§ 1,06°¢ 1.07°¢ 1,01 1.11°¢ 1.00 0.13
Kg feed/kg gain 7.23 7436 8.96° 8.62° 9,30° 9,57¢ 9.60°
Skeletal Size b b c c d d d

Initial height, cu  93,9) 93,27 100,00 100,07 10444¢ 118,7 103.3 2,5

Initial length, em  62.1 64,0, 68,1’ 74,2 74e2_, 72,17, 73,3 4.9

Slaughter height, cm 109.2, 106.6, 11344 112,00 115.8_ 11641 117.9. 345

Slaughter length, cm 7845 7446 8545 81.8 8245 8846 8441 6.0

%Actual weaning weight,

deMeans on the same line with the same superscript letter are not significantly different (P .05),

€240 days + average days fed,



TABLE 5

LEAST SQUARES MEANS AND STANDARD DEVIATIONS
FOR FEEDLOT PERFORMANCE OF TRIAL 2
GROUP FED CALVES

Breed of dam and supplement level
Hereford x

Hereford Holstein Holstein
Mod- Mod= Mod= Very

Item erate High erate High erate High High SD
Noe. of head 13 11 8 11 3 8 8
Initial wte, kg® 2587 259, 281° 283F 3265 325§ 3265 21.4
Slaughter wt., kg 452 447 483 471 523 545 530 36.8
Age at slaughter,

days® | 4257 4297 4510 4450 438> 472° 483° 33,2
Days fed ' 185 c 189 be 211 be 205 be 198 c 232 be 254 b 33,2
Daily gain, kg 1,05 1,00 0.99 0.94 1.06 0.9 0.85 0.18
Kg feed/kg gain 9,87 10.24 10.91 10,72 13,50 12,36 13443
Skeletal Size b b b b b c c

Initial height, cm 104.6b 103.5b 104.7b 104.8b 107.5b 110.0c 109.1c 4,9

Initial length, cm 70.9b 70.6b 73.6b 74.7b 75._7C 81.4c 79.2c 4,7

Slaughter height, cm 11302b 114.21) 114.2b 113o7bc 125.0d 123'4Cd 123.4Cd 5.0

Slaughter length, cm 82,0 81,6 8345 86,6 97.8 90,5 90.2 6.1

2Actual weaning weight,
deMeans on the same line with the same superscript letter are not significantly different (P .05).
€240 days + average days fed,

fSimple average of steer and heifer pen averagese

871



LEAST SQUARES MEANS AND STANDARD DEVIATIONS

TABLE 6

FOR FEEDLOT PERFORMANCE OF TRIAL 2

INDIVIDUALLY FED CALVES

Breed of dam and supplement level

Hereford x

Hereford Holstein Holstein
Mod- Mod- Mod=- Very

Item erate High erate High erate High High SD
No. of head a Sb Sb 5b 5c 5c 4c SC
Initial wte, kg 229b 239bc 231b 299c 297c 307c 298c 29,4
Slaughter wt., kg 427 477 417 531 510 526 520 59,8
Age at_slaughter,

days® 4297 4587 425; 468°° 4915 479° 487° 2545
Days fed 189 be 218 c 185 be 228 be 251 b 239 be 247 be 2545
Daily gain, kg 1.06b 1°10b l.Olbc 1.03bc 0.85d 0.91d 0.90cd 0,16
Kg feed/kg gain 7482 735 7.99 845 10,05 10.22 9,94 0.97
Skeletal Size

Initial height, cm 103.92 105.72c 105. 12 108.5"c’° 112.6;2 114.93 110.9‘;d 3,7

Initial length, cm 68.1bc 74.2cd 68.0b 78.0d 72.2e 77.8e 77.2e 546

Slaughter height, cm 111.0b 115.1b 108.7b 118.0cd 125.9d 124.5d 121.2cd 4,7

Slaughter length, cm 78,2 82,3 8044 9062 92.5 96,42 89,6 5.8

%actual weaning weight,

bed

£

240 days + average days fed,

®Means on the same line with the same superscript letter are not significantly different (P ,05),
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These data suggest little evidence for an effect of level of win-
ter supplement of the dam on the postweaning feedlot performance of
progeny. Since very few of the large number of variables analyzed in
the two trials were significantly affected by supplement level of dam,
it is likely they represented random chance rather than a real treat-
ment effect, ‘These results are not surprising since in almost every
comparison initial weight (weaning weight) within breed of dam was not

affected (Pp.05) by level of supplement of the dam,

Breed Comparisons

Tables 7, 8, 9 and 10 present means for calves by breed of dam
(Hereford, Crossbred and Holstein)s These means are weighted aver=-
ages of the least squares treatment means presented in tables 3 to 63
standard deviations are the same as those given in breed-supplement
level tables and were obtained from error mean squares associated with
the analysis of variance utilizing the seven breed-supplement level

combinations

InitiaI:Weighto Calves with Crossbred dams were significantly
(P(.Os) heavier at entry than calves with Hereford dams in every
. comparison; differences ranged from 50 to 101 lb, Calves with
Holstein dams were significantly (P{.,05) heavier at entry than calves
out of both Hereford and Crossbred dams in all four comparisoms; the
advantage over Crossbred dams ranged from 48 to 95 lb.

Slaughter Weight, Slaughter weight followed the same pattern as

initial weight, but breed of dam differences were larger at slaughter,
Calves out of Crossbred dams were 49 to 123 lb. heavier at slaughter

than calves out of Hereford dams; differences were significant (P{.05)



TABLE 7

BREED MEANS AND STANDARD DEVIATIONS FOR FEEDLOT
PERFORMANCE OF TRIAL 1 GROUP FED CALVES
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Breed of dam

Hereford x

Item Hereford Holstein Holstein SD
Noe of head 25b - 26 34d .
Initial wte., kg? 225 245¢ 272 22,2
Slaughter wte, kg 298P 445¢ 4969 33,46
Age at slaughter, days® 381p 395% 432¢ 2842
Days fed 141 155 192 2842
Daily gain, kg 1029P 1.30° 1,185 0,14
Kg feed/kg gain 7,302 8,79P 9,39P 0498
Skeletal Size = b : d

Initial height, cm 95,1 99,1¢  104.6 3.9

Initial length, cm 68.8P 70,9 74,3¢ 448

Slaughter height, cm 102,7P 106.8¢ 114,99 543

76,3° 80.6¢ 85,19 6o1

Slaughter length, cm

%Actual weaning weight,

bed

Means on the same line with the same superscript letter are
not significantly different (P»e05).

€240 days -+ average days fed,.

f

Simple average of steer and heifer pen averages.
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TABLE 8

BREED MEANS AND STANDARD DEVIATIONS FOR FEEDLOT
PERFORMANCE OF TRIAL 1 INDIVIDUALLY FED CALVES

Breed of dam
Hereford x

Item Hereford Holstein Holstein SD
No. of head a 4 9b' 9C l4d
Initial wt., kg 179b 225C 247d 19,7
Slaughter wt., kg o 403b' : 463C 505d 39.0
Age at slaughter, days 434b.‘ 463c 491d 36.0
Days fed 194 b 223 be 251 c 36.0
Daily gain, kg l.lﬁb 1.07C 1.04C 0.13
Kg feed/kg gain 7.29 8.77 9.50 0.82
Skeletal Size b c d
Initial height, cm 93.6b 100.0C 109.1C 2.5
Initial length, cm 62.9b 71.5C 73ald 4,9
Slaughter height, cm 108.0b 112.6C ll6°7c 3.5
Slaughter length, cm 76.8 83.4 85,2 6.0

a . .
Actual weaning weight.

bed , L ,
Means on the same line with the same superscript letter are

not significantly different (P».05).

®240 days + average days fed.
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TABLE 9

BREED MEANS AND STANDARD DEVIATIONS FOR FEEDLOT
PERFORMANGCE OF TRIAL 2 GROUP FED CALVES

Breed.of dam
Hereford x

Item Hereford Holstein Holstein SD
Noe. of head 24 19 19
Initial wte, kg2 259b 282¢ 3254 21,4
Slaughter wte, kg 450b 476¢ 5354 3648
Age at slaughter, days® 427b 447¢ 4724 33.2
Days fed 187b 207¢ 2324 3342
Daily gain, kg 1,02b 0.96P¢  0,92¢ 0.18
Kg feed/kg gain 10,04 10.8 12,99
Skeletal Size ‘
Initial height, cm 104.1@ 104,8P 109425 449
Initial length, cm 70.8 74,4,2€ 79.6 4e7
Slaughter height, cm 113.73 113,9P 123.6S 50
Slaughter length, cm 81.8 8543¢ 91.5 6e1

#Actual weaning weight, .

deMeans on the same line with the same superscript letter are
not significantly different (PYe05),

€240 days + average days fed.

fSimple average of steer and heifer pem averages.



TABLE 10

BREED MEANS AND STANDARD DEVIATIONS FOR FEEDLOT
TRIAL 2 INDIVIDUALLY FED CALVES

PERFORMANCE OF
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Breed of dam

Hereford x

Item Hereford Holstein Holstein 8D
Noe of head 10 10 14
Initial wte, kg@ 234P 265¢ 300¢ 29,4
Slaughter wte, kg 452D 474bc 518¢ 59,8
Age at slaughter, days® 443P 446D 485¢ 2545
Days fed 203b 206b 246¢
Daily gain, kg 1,08 1,02b 0.88¢ 0.16
Kg feed/kg gain 7.62b 8.18P 10,07¢ 0697
Skeletal Size
Initial height, cm 104,8P 106,80  112,7¢ 3e7
Initial length, cm 71.7P 73.0P 75060 546
Slaughter height, cm 113,1P 113,4b 123,8¢ 4e7
Slaughter length, cm 80,3P 85,3b 92,5¢ 548

2Actual weaning weight,
bed
not significantly different

(P> 05)e

€240 days <+ average days fed,

““Means on the same line with the same superscript letter are
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in three of four comparisons. Calves out of Holstein dams were 92 to
130 1b, heavier than calves out of Crossbred dams; differences again
were significant (F<,05) in three of four comparisons.

Age at Slaughter, Calves out of Hereford dams were youngest and

those out of Holstein dams were oldest at slaughter in every compari=
son, The additional age of Crossbred progeny compared to Hereford
progeny (3 to 29 days) was significant (F<.05) in two of four comparie
sons, The additional age of Holstein progeny compared to Crossbred
progeny (25 to 39 days) was significant (P<.05) in every comparisons

Days Feds Since age at slaughter was calculated by using days
fed plus 240 days, differences in days fed and differences in age were
the same; results of statistical analyses were also the same, Calves
out of Hereford dams required the éhortest feeding period (141 to 203
days) to reach anticipated quality grade of low éhoice, followed by
calves out of Crossbred dams (155 to 223 days) and calves out of
Holstein dams (192 to 251 days).

Dailz‘Gain. Hereford progeny gained significantly (P .05) faster
than Holstein progeny in every comparison, Hereford progeny also
gained faster than Crossbred progeny in three of four comparisons, but
differences in daily gain between Hereford and Crossbred progeny were
not significant (P>.05). Crossbred progeny gained faster than Holstein
progeny in all cases; differences were significant in two of four
comparisense

Feed Efficiency, Feed efficiency could be statistically analyzed

only in those cases where calves were individually fed. In these two
comparisons Hereford progeny was significantly (P<.05) more efficient

than Holstein progeny. Crossbred progeny was intermediate,
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significantly (PC.05) less efficient than Hereford progeny, in one
comparison and significantly (P¢{.05) more efficient than Holstein
progeny in the other comparison,

The same trend was observed in the group fed comparisons with
Hereford progeny most efficient and Holstein progeny least efficient.
However, efficiency of Crossbred progeny was closer to that of
Hereford progeny, being almost identical in one comparison.

The breed of dam differences in feed efficiency were quite large,
In the four comparisons, feed required per unit gain was 1, 21, 7 and
227 greater for Crosshbreds than Herefords and 18, 32, 28 and 32%
greater for Holsteins than Herefords,

Skeletal Size, Initial skeletal measurements (at weaning) indi=

cated calves out of Holstein dams were significantly (P&.05) larger
than calves out of Hereford dams except for length of body in trial 2
individually fed calves; the trend in this case was the same, Calves
out of Crossbred dams were intermediate in length and/or height in each
comparison, but tended to be closer in size to calves out of Hereford
damse

Measurements at slaughter indicated calves out of Holstein dams
were significantly (F&O05) larger than calves out of Hereford dams in
all comparisons. Calves out of Crossbred dams tended to be interw
mediate, although in trial 2 Crossbred progeny was similar in height

to Hereford progeny.

Discussion

The increase in initial weight (weaning weight) with increasing

increments of Holstein breeding followed an expected pattern,
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Crossbred and Holstein progeny received approximately 50 and 100% ﬁore
milk than Hereford progeny, respectively, during the preweaning nurs=
ing period (Kropp et al., 1973; Holloway et 310, 1973), 1In addition,
calves increased in skeletal size with each 1ncrément of Holstein
breeding, consistent with the greater mature size of Holsteins com-
pared to Herefords,

The increased slaughter weight of Crossbred and Holstein progeny
is also consistent with their heavier initial weight as well as the in-
crease in length of feeding period required to reach choice grade ob-
served for each increment of Holstein breeding. The increase in
required length of feeding period (and age at slaughter) for each
increment of Holstein breeding in turn is consistent with greater
skeletal size of progeny at slaughter as a reflection of larger mature
size of Holsteins, The validity of required length of feeding period
comparisons in these trials is enﬁanced by the fact that carcass grade
was not affected (P»05) by breed of dam (Dean et al., 1973).

The decrease in daily gaim with increasing increments of Holstein
breeding observed in these trials may be surprising since in previous
comparisons straight=bred Holsteins have cutgained straight~bred
British breeds (Bohstadt, 19223 Fuller, 1927; Fuller and Roche, 1929;
Cole et alo, 19645 Hanke et alo, 19643 Burroughs et al., 19653 Minish
et alo, 1966)s These differing results can probably be explained by
differences in age and fatness of calves at the beginning of the feed=-
ing period. 1Imn these trials calves were placed on feed at weaning and
were comparable in age and fatness whereas in previous research,
Holsteins were usually obtained on the open market, Holsteins and

Holstein crossbreds available in market channels are normally
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relatively large framed and thin, and would be expected to achieve
large compensatory gains,

Observations regarding feed efficiency in these trials are con-
sistent with previous reports that Holsteins required more feed per
unit of gain than British breeds (Branaman et al., 1962; Hanke et al.,
1964; Burroughs et alo, 1965; Larson et al., 1966; Garrett, 1969).

The larger differences observed in these trials can probably be attribe
uted to the lack of compensatory gain, as previously hypothesized
relative to rate of gain,

Results of these trials provide necessary input data to calcu~
late various economic\interprétations relative to the breeds of cattle
used herein, These economic interpretatioms gould include costs and
returns at current prices, and the relative value of the indicated
breeds for feeding at assumed prices for other inputs and slaughter

cattle,



CHAPTER IV

THE EFFECTS OF BREED AND WINTER SUPPLEMENT
LEVEL OF COWS ON CARCASS CHARACTERISTICS

OF THEIR PROGENY]"’Z

Surmary

.The effect of winter supplement level and breed of dam on carcass
characteristics of 213 calves out of Hereford, Hereford X Holstein and
Holstein females and sired by Anéus (trial 1) and Charolais (trial 2)
bulls were studiedo 1In each trial, one set of calves was group fed
and one set was individually fed,

The effect of dams® winter supplement intake on carcass traits

was not a major source of variation in the majority of traits studied

1Journal Article of the Agricultural Experiment Station,
Oklahoma State University, Stillwater, Oklahoma, This research was
conducted by the Department of Animal Sciences and Industry in cooper-
ation with the U.SoDoAesy; Agricultural Research Service, Southern
Regione
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3Present addresss Evergreen Mills, Ince., Ada, Oklahoma 74820,

4Present address: Delta Branch Research Station, Stoneville,
Mississippie

5Department of Animal Sciences and Industry, Oklahoma State
University, Stillwater, Oklahoma 74074,

6Fort Reno Livestock Research Station, AcRoSe., El Renc. 73036,

29



30

in the two years, Differences in kidney, heart and pelvic fat and con-
formation score in trial 1 group fed calves and differences in quality
grade in trial 2 individually fed calves were found to be signifi=
cantly different (P<,05) due to treatment, Since very few traits were
significantly affected by treatment of dam, it was concluded that
treatment of dam had no major influence on carcass characteristics.

Carcass weight was heaviest for calves out of Holstein dams, fol-
lowed by calves out of Crossbred dams, in all comparisonse Carcass
weight per day of age was significantly (P<05) more for calves out of
Holstein cows than for calves out of Hereford cows in all cases except
trial 1 individually fed calves., Calves with Qrossbred dams were
lower in carcass weight/day of age than calves with Holstein dams in
group fed calves both yearse

Rib eye area was increased with increasing levels of Holstein
breeding; however, rib eye per 100 kg carcass was significantly (P<.05)
more for calves out of Hereford dams. Calves out of Holstein dams had
less fat over the eye per 100 kg carcass and less kidney, heart and
pelvie fat per 100 kg carcass than calves with Hereford dams, Dif=-
ference in fat over the eye and KHP showed no significant trends,
Cutability was not affected significantly (Pp.05) by breed of dam,.

Conformation grade was leowered in calves out of straight Holstein
dams; calves out of Crossbred .dams were comparable to calves with
Hereford dams. Marbling score was higher for calves out of Holstein
dams in all cases, Calves with Crossbred dams tended to be higher in
marbling than calves out of Hereford dams, Quality grade was not sige
nificantly lowered by inclusion of increasing levels of Holstein

breeding with increasing marbling compensating for lower conformation,
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Warner-Bratzler shear and cooking loss were not affected by breed
of dame Calves out of Holstein dams were higher in dry matter and
ether extract, Crude protein showed no significant trends for breed

of dams

Introduction

Because of the infusion of dairy breeding into beefeproducing
herds to increase weaning weight, more calves with some percentage of
dairy breeding will be available for feeding and slaughter, Straighte
bred Holstein cattle had less trimable fat (Cole et al., 1964; Judge
et al., 19653 Wellington, 1971) put poorer carcass conformation and
consequently lower carcass grade than straight-bred British cattle
(Branaman et al., 19363 Cole et als., 1964; Minish et al., 1966). A
smaller percentage (25%) of Holstein breeding did not decrease care
cass grade compared to straight-bred British calves (Ziegler et al.,
1971), 1In most comparisons invelving beef versus Holstein
Holstein cattle, cattle have been fed either on a time-constant basis
or to a comparable slaughter weightj a more common practice in the
industry is to feed to a slaughter grade of predominantly choices
The effects of a varying percentage of Holstein breeding on several
carcass traits need to be determined,

The objective of the research reported herein was to compare the
carcasses of calves of 0, 25 and 507 Holstein breeding with regard to
a number of carcass traits after feeding to approximately equal

slaughter grade,

Materials and Methods
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Carcass characteristics of calves differing in percentage of
Holstein breeding (0, 25 or 50%) were determineds Carcasses were obw
tained from the first and second calves of Hereford, Hereford X
Holstein (Crossbred) and Holstein females; the first and second calves
were sired by Angus (trial 1) and Charolais (trial 2) bulls, respect~
ively, The dams of the calves were fed Moderate or High levels of
winter supplement (Herefords, Crossbreds and Holsteins)j a Very High
level was fed only to Holsteins, Calves were reared to weaning under
either native range or completely confined drylot conditiomns, De=
talled description of management practices and data collected were
reported by Kropp et al (1972) and Holleway et al. (1973)s Management
of calves while in the feedlot and data collected were reported by
Dean et al. (1973). Only information specifically related to the re=-
search reported herein will be described in detail.

Calves reared on the range were group fed by sex of calf and sup=-
plement level of dam while those reared in drylot were individually
feds Calves were selected for slaughter as each reached an antici=-
pated quality grade of low choice based on apparent fatness, Group
fed calves were slaughtered in a federally inspected commercial
slaughter plant in Oklahoma City; individually fed calves were
slaughtered at the Oklahoma State University Meat Laboraforyo Car=
casses out of group fed calves were chilled 24 hours the first year
and 72 hours the second yearj a USDA grader subsequently estimated
quality grade, marbling score, maturity, conformation score and kid-
ney, heart and pelvic fat. Carcasses out of individually fed calves
were chilled 72 hours both years and the same estimates were made by

a staff member, A tracing was made at the 12th=13th rib separation
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on each carcass to determine rib eye area and fat thickness over the
ribs Cutability was calculated as outlined by Murphey et al. (1960).

The wholesale rib from the left half of each carcass was obe
tained, Three steaks approximately 5.1 cm thick were removed from
the posterior end of each rib, These steaks were designated A, B, or
C (starting at the 12th rib) as they were removed and frozen for
later evaluation.

Three 2,54 cm cores were removed from steak B after thawing 16
hours at 1.,7C, mixed into a homogenous mixture using a Sorvall omni-
mixer with an icepack and placed in a plastic bagy frozen and stored.
For chemical analysis, samples were thawed 12 hours and mixed to make
a homogenous mixture, Duplicate 5 gm samples were dried at 100C for
16 hours for determination of dry matter, then analyzed for ether
extract by the Soxlet method (A,00A¢Ces 1965)s Duplicate 1 gm aliquots
were analyzed for crude protein by the Kjeldahl procedure.

Steak C was used for determination of Warner-Bratzler shear
value and cooking less., This steak was thawed at 1,7C for 36 hours,
trimmed of all subcutanous fat and weighed, The steak was then deep-
fat fried to an internal temperature of 150C, allowed te drain
approximately 30 minutes and weighed again for a determination of
cooking loss. Following a 24<hour chill in a 1.,7C cooler, three
2054 cm cores were taken from each steak; each of the three cores was
then sheared three times, perpendicular to the meat fibers, The nine
shear values thus obtained were averaged for each animal to yield a
single value,

A least squares analysis was employed using three breeds

(Hereford, Crossbred and Holstein) and two treatments (level of
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supplement of the dam, Moderate and High)e An F test from this
analysis was used to determine breed, supplemenﬁ level and sex ef-
fects, and interactions; Very High Holsteins were excluded from this
analysis to allow a balanced 2x3x2 arrangement of breed, supplement
level and sex. Therefore, any reference to breed and supplement level
means relates to these least squares means, Since significant (P .05)
sex x supplement level, sex x breed, and sex x ;upplement level x
breed interactions were not found, another least squares analysis

was conducted with all breedw~supplement level combinations to obtain
a sex adjusted least squares mean, An analysis of variance was then
calculated with all breed-supplement level combinations included in a
simple one-way classification with this combination being the classi=
fication factor, The error mean square associated with this analysis
was used to calculate a Least Significant Difference (Snmedecor and
Cochrany, 1967) which was employed in comparing the Very High to other

breed=supplement level groups,
Results and Discussion

Supplement Level of Dam

Breed and supplement level of dam means are givem in tables 11
and 12 for trial 1 group amd individually fed calves and in tables 13
and 14 for group and individually fed calves,

In trial 1 group fed calves (table 11), supplement level of dam
caused a significant (F¢,05) decrease in kidney, heart and pelfic fat
and conformation score of progeny of dams fed the high level of winter

supplement. These differences in KHP fat and conformation score have



LEAST SQUARES MEANS AND STANDARD DEVIATIONS

TABLE 11

FOR
CARCASS CHEHARACTERISTICS OF TRIAL 1 GROUP
FED CALVES
Breed of dam and supplement level
] Hereford x
Hereford Holstein Holstein

. Mod~ Mod- Mod- Very
Item erate High erate High erate High High SD
Nos of head 12 13, 13 13, 11 11 12
Hot carcass wte, kg 2467 236 271 272 308°¢ 303° 314¢ 23,77
Carcass weight/day

of age, kg : .65:" .62° .62:‘: .62‘;‘: T o708 a1° .05
Rib eye area, cm 73,62 65.2:e 74052 1 73.3; 75.2. 77.oa° 81,05,  6.84
REA/100 kg carcass, cm 29.9eb 28,1 d 27'5b d 26.6dc 24,4 4 25,3 26'oabc 2,42
Fat thickness®, cm 2.0% 2.3¢ 2.2°¢ 2.5 2.3% 1.9° 2.1 Wbl
Fat thickness/100 kg

carcass, ¢m 828, 999 .81°¢ .9583 7320 622 672 .11
K, H, PFat,, % 3,26 3400 3.41°¢ 3.33 3467 3431 3440 .39
K, H, P Fat/100 kg .

carcass, % 1.3¢ L2780 Lot 1o ag?e 1 L s
Cutability, % 48,6 47,5 47.6 46,8 4647 48,1 47.8 1443
Conformation sgore® 1153 10,85 11.3%0 10,85 10.7°¢ 9.72 10,03 .82
Marbling score 13 7a 13.2a 12.9a MJabc 16'5bc "5’3ab 17°5c 2,91
Carcass grade' 9.5 9.6 9,27 . 10,1 10.6 10.0 10.9 1.13
Warner«Bratzler shear

value¥, g 9.3b¢ 8.82°°  9,6¢ 8.92%¢ 7,62 8.52%¢ 7,3 1.56
Cooking lossj, % 33.4 3l.1 33.0 33,0 3244 3442 32,4 344
Ether extract®, % 5,408 4,620 3.9% 5.45¢ 6.0° 4.5%° 6,45 1.40
Protein®, 21,08 20,9%) 20,53 20,850 20460 215, 20,87 o79
Dry matter ', % 28,2 27.6 26,7 28.5 28.8 28,2 29,2 1.48

ab

dAverage of three measurements taken 1/4, 1/2, 3/4 length of longissimus,

eKidney, heart and pelvic fat,

ingb Good 10=Low Choice ll=Average Choice.

BBased on 30 point scale, 12=§ light+, 13=Small-, ih=Small, 15=Small+, l6=Modest-, }7=Modest.

hMeaﬂ of three 2,54 centimeter cores sheared 3 times each.

i

b

Loss during deep frying of 5,09 cm trimmed steaks.

Composition of three 2,54 ¢m cores from longissimus,

°Means on the same line with the same superscript letter are not significantly different (P ,05).

G¢g



TABLE 12

LEAST SQUARES MEANS AND STANDARD DEVIATIONS FOR
CARCASS CHARACTERISTICS.OF TRIAL 1
INDIVIDUALLY FED CALVES

Breed of dam and supplement level
Hereford x

Hereford Holstein - Holstein
Hod= Mode ] Mode . Very

Item gerate High erate High erate Bigh _High SD
No. of head 5 4 5, 4 5 s
ot carcass wt., kg  240° 24220 285%¢¢  appbe 2919 3148 312%¢ 27,13
Carcass weight/day .

of age, kg 57 .54t 1% .60%° osg™ w64 63" .05
Rib eye area, cm 75.7 80,07 83.7, 3.7, 75.6,, 7645, 3.9, 8,90
REA/100 kg carcass, cm 31,5 33.1 29.’0. 26.6. 26.0' 24,4 23'7a 2,71
Fat thickness®, cm 1.7 1.9* 1.4 1.7 1.6 1.6 1.8 .38
Fat thickness/100 kse b . ab b ab . ab

carcass, : o71°¢ +79¢ o51 «61%°¢ o55 «30 «58 .15
K M, PRat’, 2 2.8 3.0* - 3.3* 3.4* 2,7* 342 3,5* «67
X, H, P Fat/100 kg a . a

carcass, % 117t 1,24* 1.16 1.23* .93* 1.02 1,22* «26
Cutability, % 50.0* 49,7% 50.1* 48,6° 49,3* 3.7 41,7* 1.83
Conformation sgoreS 10,350 11.6bb xo.o:: 9.6"; 8.3* ;16."2:: 9.1;" 1.83
Marbling score 12.s‘b ;x.a‘b 13,420 13.2; 10.1* U Yot 15,3}, 3,26
Carcass grade® ) 9,6" 9.2* 9okt 9.9 7.9%.. 9.5% 9,8* 1.40
Warner~Bratzler shear t

value, kg 8.1% 7.7* 7.7* 7.5% 8.7% 6.7" 7.4" 1.70
Cooking lossd, % 29,0* 38.0* 36.4* 32.6* 31.8* 33.4* 36.0° 4,88

. k . a a & 2 2 a 2
Ether extract®, % 2.8 4.7 4.7% 4,2 447 5.6 4.8 1.86
Prol:einﬁ: 21,4%8 21.3"§" - o2n9d 21.3"§° 20,45, '20.7;" 21,0%%C a2
Dry matter™, % 26,52 27.6" 28,3" 27,9 28,6" 29,5 27.8* 1.59
'bcneans on the same line with the same superscript letter are not significantly different (P +05).

dAverage of three measurements taken 1/4, 1/2, 3/4 length of longissimus.

el(:!.dney, heart and pelvic fat,

f9-!ugh Good 10=Low Choice llmAverage Choice,

8Baged on 30 point scale, 12sSlight, 13=Small-, l4=Small, 15=Small+, 16=Modest~, 17=Modest.

b'Heln of three 2,54 centimeter cores sheared 3 times each.

"Lon during deep frying of 5,09 cm trimmed steak.

jc«:woution of three 2,54 cm cores from longissimuse.

9¢



TABLE 13

LEAST SQUARES MEANS AND STANDARD DEVIATIONS FOR
CARCASS CHARACTERISTICS OF TRIAL 1

GROUP FED CALVES

Breed of dam and supplement level

Hereford x

Hereford ___ Holstein - Holstein

. ode Hod= Fod- Very
Item erate High erate High erate High High S
Noe of head 13 11 8 1 3 8 8
Hot carcass wte, kg~ 2802 2822 2992 2932 338> 346b 334b 25,14 -
ca:?::e‘:elt:htlday .66° 663 67 .66% .78’ REY 6% o7
Rib eye area, cam so.s; 73.9: 82.1:b 32.9; 98,9, 87.9° 84.2° 9,9
REA/100 kg cagcass, cm 28,87, 27.9°,.  27.5°) 28,4° . 29.3 25,3% 25,1% 2,55
Fat thickness®y cm . 1.67 1,612 1.74 1.61° 1.29° 1.26° 1.50% o4l
Fat thickness/100 kg .

carcass, ¢m .59° oS30 .59° 53¢ .38* .38% 452 1S
K, H, P Yatl, LI 3.2 3,3 3.4 3.3 2.7 3,12 3.2° .63
X, H, P Fat/100 kg°® .

carcass, % RV L1 Lagte .8° .90 96 2
Cutability, % 49,3 49,2 48,9 49,4 51.6 50,0 49,2 1.61

£ a a a a a a a

Conformation score 11,2 11,2 11.3 10,6 11.7 10,2 10.3 1.08
Marbling scorg 1.7 14,32° 15,02 15,52 1512 150 15,02 2.2
Carcass grade 9,8 10,0 10,2 10,2 10,7 10.4 9.9 97
Warner=Bratzler shear .

valueg. kg s.7°b 9.4y 9.14 9.s§ 8.3% %1, 9.9: 1.88
Cooking loss™, % 31,47 34,2 26,62 34,1 24,82 33.1 34,8 6428
Ether eytractd, % 4,3° 4,6° 4,62 5042 472 5,32 5,52 1.25
Protetn, 3 21"‘:5 21,620 2167 2L1%, 2L480 - 21430 21.5:" .70
Dry uatterd, % 27,5 27,0 27,6 28,0 27,82 28,1 28,2 1,07

abcl!em’xs on the same line with the same superscript letter are not significantly different (P 405).

dAverage of three measurements taken 1/4, 1/2, 3/4 length of longissimus.

el(i.dney, heart and pelvic fat,

f9=H:I.gh Good 10=Low Choice ll=Average Choice.

8pased on 30 point scale, 12=Slight+, 13=Smali-, 14=Small, 15=Small+, Ié=Modest-, 17=Modest.

huun of three 2,54 centimeter cores sheared 3 times eache

il.a:ss during deep frying of 5.09 cm trimmed steak.

j(:m‘nposit::l.cm of three 2,54 cm cores from longissimus,

L€



TABLE 14

LEAST SQUARES MEANS AND STANDARD DEVIATIONS FOR
CARCASS CHARACTERISTICS OF TRIAL 1

INDIVIDUALLY FED CALVES

Breed of dam and supplement level

Hereford x

Hereford . Holstein Holstein
Mod~ Mod- Mode . Very

tem exate High erate High erate High High SD
Nos of head 5 b 5 S 5, 4, 5,
Hot carcass wte, kg 2682 2942 262° 334 323 336 333 40,35
Carcass weight/day

of age, kg .63% .64: .63 720 +662 .70% .68: .08
Rib eye area, cm 70.0: 81.8% 73,72 90.5) 76.5"b 71.8° 31.9"b 10,57
REA/100 kg cagcass, cm 26.1b° 27.s§ 2a.1‘°b 27.1 : 23,72 21.4*‘b 24,62°° 3,01
Fat thickness’, cm . 1.6 1.8 1.4% 1.3% 1.0% 1.4 1.1% A
Fat thickness/100 kg b b b

carcass, cm $60° .61% .53P¢ .39° .31° «42® 33" .11
K, H, P Fat®, % 3.8% 3.4° 3.9% 3.8% 3.8° 4,28 442 .73
K, Hy P Fat/100 kg®

carcass, % 1.42: 1160 1.49: L.14% 1.19: 10257 1.26: .26
Cutability, % 48,12 48,9 48,8 49,6 49,1° 47,2 48,9° 1.70
Conformation scoref 9,48° 10,72 10,72° 1m.2°, 9,430 8.87 10,620 1.61
Marbling scorig 12.6: 14.6:b° 12.6: 13.2‘;b 14.a:b° 16.3bC 16.8:b 2,60
Carcass grade ENA 1042 9ets 9.8 9.6 10.8 1064 o9
Warner=Bratzler shear X

valueg, kg 9.85, 8.3 8.1 10.0°, 7,780 6.0 8.5, 161
Cooking loss , % 31.9 33.4 32,6 31.6 33.6 24,9 32,0 5499
Ether extract), % 472 4,92° 472 4,02 5,5%9 6.3 5.62° 1,07
Protein’, % 22.02 22,33 21,17 21,47 21.2: 21.2; 21.8; <90
Dry matter’, % 2840 28,9 27.6 27.8 28,4 28,5 28,3 »97

ab

-]

el(i.dney, heart and pelvic fat.

f9=l-l:l.gh Good 10=Low Choice 1l=Average Choice.

“Means on the same line with the same superscript letter are not significantly different (P ,05).

Average of three measurements taken 1/4, 1/2, 3/4 length of longissimuse

€8ased on 30 point scale, 12=§1ight+, 13=Small-, l4=Small, 15=Small+, [6=Modest-, 17=Modest.

hMean of three 2,54 centimeter cores sheared 3 times eacha

iLoss during deep frying of 5,09 c¢m trimmed steaks

jComposition of three 2454 cm cores from longissimuse

gt
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no apparent logical basisj; any real supplement level of dam effect
would probably have been reflected in progeny of high supplement level
dams having more KHP fat and a better conformation score due to more
external fat, Even this trend was not expected, however, since supe=
plement level of dam affected neither milk yield nor weaning weight,

In trial 2 individually fed calves quality grade was significantly
(P€.02) higher for progeny of dams fed the high level of winter supple=
ment, Treatment of dam had no effect (PY.05) on any carcass traits in
trial 1 individually fed calves (table 12) or trial 2 group fed calves
(table 13),

Since so few traits of the large number observed (17 traits in
each of four trials) were significantly (P{05) influenced by supple-
ment level of dam, significant differences were probably random occur=
rencesj it was concluded that supplement level of dam had little in=
fluence on carcass characteristics of progeny, This is not surprising
since’supplement level of dams had little affect on milk yield or

weight of progeny at weaning (Dean et ala., 1973).

Breed of Dam

Means for progeny by breed of dam are presented im tables 15 and
16 for group and individually fed calves sired by Angus bulls and in
tables 17 and 18 for group and individually fed calves sired by
Charolais bulls, respectively. These means are the weighted averages
of sex adjusted means presented in tables 11 through 14, Standard de-
viations, the same as those shown in tables 11 through 14, were ob-
tained from analysis of variance conducted on the seven breed-

supplement level combinations in a one way classification with the



TABLE 15

BREED MEANS AND STANDARD DEVIATIONS FOR CARCASS
CHARACTERISTICS OF TRIAL 1 GROUP FED CALVES

40

Breed of dam

Hereford x

Item Hereford Holstein Holstein sD
Noe. of head 25 26 34
Hot carcass weight, kg 2412 272b 309¢ 23,77
Carcass weight/day of

age, kg o643 .69P .72 #05
Rib eye area, cm 69,82 73,9P 77.8¢ 6084
REA/100 kg carcass, cm 29,0¢ 27,0° 25042 2,42
Fat thicknessd; cm 2,12 2.4P 2,14 o4l
Fat thickness/100 kg

carcass, cm 0 89P .88P 0682 oll
K, H, P Fat®, % 3,18 304D 3,5P 039
K’ H. P Fat/lOO kge

carcass, % 1031P 1.25P 1,132 015
Cutability, % 48,02 47,28 47,52 1.43
Conformation scoref 11,28 11,08 10,1P 082
Marbling score8 13,42 13,82 164D 2,91
Carcass gradef 9,52 9,62 10,5P 1,13
Warner-Bratzler shear

valueh, kg 7,92 8,02 7.62 1,56
Cooking lossl, % 31,92 31,63 30,72 3okt
Ether extractd, % 5,0ab 4o72 5,7b 140
Proteind, % 20,92 20,72 21,02 079
Dry matterd, % 27,92 27,62 28,7P 1,48

ab

not significantly different (P».05).

dAverage of three measurements taken 1/4, 1/2, 3/4 length of

longissimus,

eKidney, heart and pelvic fat,

£

8Based on 30 point scale, 12=Slight+4, 13=Smalle, 14=Small,

9=High Good 10=Low Choice

15=Small+, 16=Modest-, 17=Modest,

hI_dean of three 2,54 centimeter cores sheared 3 times each.

ll=Average Choice.

‘Loss during deep frying of 5,09 cm trimmed steak,

JComposition of three 2,54 cm cores from longissimus,

“Means on the same line with the same superscript letter are
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TABLE 16

BREED MEANS AND STANDARD DEVIATIONS FOR CARCASS
CHARACTERISTICS OF TRIAL 1 INDIVIDUALLY
FED CALVES

Breed of dam
Hereford x

Item Hereford Holstein Holstein SD
No, of head 9 9 14 »
Hot carcass weight, kg 2418 281P 307¢ 27,13
Carcass weight/day of

ages, kg 0563 061b .63b «05
Rib eye area, cm 77,62 78,1% 75432 8490
REA/100 kg cagcass, cm 32,36 27,70 24,62 2,71
Fat thickness”, cm 1.88 1,52 1.68 «38
Fat thickness/100 kg

carcass, cm .7gb .533 .SQa 215
K, H, P Fat®, % 249 343 3.1 67
K, H, P Fat/100 kg© b .

carcass, % 1622 120 1,022 26
Cutability, % 49,9° 49,32 48,5° 1483
Conformation scoref 10.8b 8,78 9,3ab 1.83
Marbling score8 12,08 13,328 13042 3026
Carcass gradef 9,42 9,62 9,28 1,40
Warner-Bratzler shear

value® , k 7.92 7.62 7052 1,70
Cooking loss}, % 33,02 34,72 33,12 4488
Ether extractl, % 3,72 4o42 5013 1.86
Proteind, % 21.4b 21,5P 20,72 W42
Dry matterd, % 26,92 28,130 28,62 1659

abc

Means on the same line with the same superscript letter are not
significantly different (P)»«05).

aAverage of three measurements taken 1/4, 1/2, 3/4 length of
longissimuse

eKidney, heart and pelvic fate
f9=High Good 10=Low Choice 1l=Average Choice,

8Based on 30 point scaley 12=Slight+, 13=Smalls, lé4=Small,
15=Small+, l6=Modest=~, 17=Modest,

hMean of three 2,54 centimeter cores sheared 3 times eachs
“Loss during deep frying of 5.09 cm trimmed steaks

JComposition of three 2,54 cm cores from longissimus,
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TABLE 17

BREED MEANS AND STANDARD DEVIATIONS FOR CARCASS
CHARACTERISTICS OF TRIAL 1 GROUP FED CALVES

Breed of dam
Hereford x

Item Hereford Holstein Holstein SD
No. of head 24a 19a 19b
Hot carcass weight, kg 281" 296 340 25.14
Carcass weight/day of b

age, kg .66° .632 .73 .07
Rib eye area, cm 79.8b 82.5b 88.1a 9.94
REA/100 kg cagcass, cm 28.4b 27.9b 25.4a 2.55
Fat thickness , cm l.6° 1.7 1.4 o4l
Fat thickness/100 kg b b a

carcass, cm .59 - 5] - 40 .15
K, Hy P Fat , % 3.3 3.3 3.1 «63
K, H, P Fat/100 kg® L b N

carcass, % 1.17 1.1% .9g 022
Cutability, % 49, 3% 49,2 49.9 1.61
Conformation score’ 11.22 10.9;b 10.5: 1.08
Marbling scor 13.9a 15.3a 15. 4 2.26
Carcass grade 9.9 10.2 10.2% .97
Warner-%ratzler shear a a a

value™, kg1 _ 9.0a 9.4 9.3a 1.88
Cooking loss™y % 32.7 31.0 32,2 6.28

j a ab b

Ether extract~, % 4.4a 5.1a 5°3a 1.25
Protein’, % 21.7; 21,37, 2L.4 1.25
Dry matter-, % 27.3 27.8 28.1 1.07

abcMeans on the same line with the same superscript letter are not
significantly different (P».05).

dAverage of three measurements taken 1/4, 1/2, 3/4 length of
longissimus.

eKidney, heart and pelvic fat.
f9=High Good 10=Low Choice 1L=Average Choice.

Epased on 30 point scale, 12—Sllght+, 13=Small-, l4=Small,
15=Small+, lé6=Modest-, l7=Modest.

hMean of three 2.54 centimeter cores sheared 3 times each.
“Loss during deep frying of 5.09 cm trimmed steak.

JComposition of three 2.54 cm cores from longissimus.
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TABLE 18

BREED MEANS AND STANDARD DEVIATIONS FOR CARCASS
CHARACTERISTICS OF TRIAL 1 INDIVIDUALLY
FED CALVES

Breed of dam
Heretford x

Item Hereford Holstein Holstein SD
No. of head 10 10 14
Hot carcass weight, kg 2813 298ab 33ob 40,35
Carcass weight/day of

age, kg 632 672 .682 .08
Rib eye area, cm 75492 82.12 77.12 10.57
REA/100 kg carcass, cm 27,10 27.7° 23,58 3,01
Fat thicknessd, cm 1.7P 1.4P 1,18 o34
Fat thickness/100 kgd

carcass, cm «60¢ J46b 0348 ell
K, H, P Fat , % 3062 3.92 4,12 .73
K, H, P Fat/100 kg°

carcass, % 1.312 1.328 1,252 026
Cutability, % 48,52 49,22 48,52 1.70
Conformation scoref 10,02 11.08 9,68 1.61
Marbling score® 13,62 12,98 15.9P 2,60
Carcass gradef 9.82 9.62 10,28 »91
Warner-Bratzler shear :

value?, kg 9.0P 9.1P 7,62 1.61
Cooking lossi, % 32,62 32,12 30,52 5499
Ether extractd, % 4,82 lo52 5,8P 1,07
Proteind, % 22,1b 21.32 21,63b 90
Dry matterd, % 28,4P 27,72 28,4P 097

ab

“Means on the same line with the same superscript letter are
not significantly different.(P)>+05).

dAverage of three measurements taken 1/4, 1/2, 3/4 length of
longissimus,

eKidney, heart and pelvic fat.

f9=High Good 10=Low Choice ll=Average Choice.

EBased on 30 point scale, 12=Slight+, l3=Smalle, 14=Small,
15=8Small+, l6=Modeste, 17=Modest,

hMean of three 2,54 centimeter cores sheared 3 times each,
iLoss during deep frying of 5,09 cm trimmed steak.

JComposition of three 2,54 cm cores from longissimus,
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breed=supplément level combination being the classification factor,

Hot Carcass Weight and Carcass Weight/Day of Age, Carcass weight

increased with each increment of Holstein breeding. Carcasses of
Holstein progeny were significantly (P¢.05) heavier (68, 66, 59 and 49
kg) than carcasses of Hereford progeny in all four comparisons. Car=-
casses of Crossbred progeny were significantly (P¢.05) heagvier than
carcasses of Herefsrd progeny in two comparisons and lighter than car-
casses of Holstein progeny in three comparisons. These breed differ-
ences are a reflection of increases in weaning weight and length of
feeding periods in spite of decreases in daily feedlot gain, with
increasing increments of Holstein breeding (Dean et ale., 1973),

Holstein progeny had a heavier (P{.05) carcass weight per day of
age than Hereford progemy in three of four comparisons. Crossbred
progeny excelled (P<,05) Hereford progeny in two comparisons and was
inferior (P{+,05) to Holstein progeny in one comparison, Breed difa-
ferences in carcass weight per day of age were smaller and statisti-
cally significant less frequently than differences in total carcass
weight because of lower daily feedlot gain and greater slaughter age
with each increasing increment of Holstein breeding.

Rib Eye Area and Rib Eye Area/100 kg Carcasse Holstein progeny

had greater rib eye area than Hereford progeny in only two of four
comparisonse In only one comparison was there a progressive increase
(P¢.05) with each increasing increment of Holstein breeding, in spite
of increases in carcass weight with increasing Holstein breeding,
These results are consistent with comparisons between straight=bred
Angus or Herefords and Holsteinsj at slaughter weights less than 450

kg, the British beef breeds had an advantage over Holsteins (Cole et
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ale, 19633 Judge et al., 1965; Minish et al., 19663 Wellington, 1971),
while at heavier carcass weights beef vse. dairy breed differences were
not apparent (Hanke et al., 19645 Burroughs et als, 19653 Minish et
alsy 1965).

Both Heregord and Crossbred progeny had greater (P<{.05) rib eye
area/100 kg carcass than Holstein progeny in every comparisong
Hereford and Crossbred progeny were different (P{.05) in only one come
parisons It appears that increasing increments of Holstein breedings

particularly as much as 50%, result in decreased muscling. Judge et

al. (1965) also noted that Angus steers had more rib eye per kilogram
of carcass weight than Holstein steers.

Fat Thickness and Fat Thickness/100 kg Carcass. Determination

of slaughter time was based primarily on estimated carcass fatness,
Therefore, breed of dam differences in carcass fatness were primarily
a reflection of the imperfect subjective method which was used to
determine slaughter time, Breed of dam differences in fat thickness
were not large, Hereford and Crossbred progeny tended to be similar,
but fatter (P€,05) than Holstein progeny in two of four comparisomns,
British beef breeds have been reported to be fatter than Holsteins
(Cole et ale., 1964; Hanke et al., 19643 Burroughs et al., 19655 Judge
et ale, 19655 Minish et als., 19665 Wellington, 1971) and Brown Swiss X
Hereford crossbreds (Patterson Eiaiiog 1972), However, in previous
work cattle were fed on a weight on time constant basis, whereas in
this research the intended end point was comparable finish,

When fatmness was expressed on a carcass weight basis, fatness de=
creased as Holstein breeding increased, This was due to the increase
in carcass weight with increasing increments of Holstein breedinge.

Crossbred progeny was thinner (P{.05) than Hereford progeny in two
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comparisons and fatter (P<.05) than Holstein progeny in three compari-
sons§ Hereford progeny was thinner than Holstein progeny in every
comparison,

K, H, P Fat and K, H, P Fat/100 kg Carcasse. Differences in KHP

fat were generally nonsignificant (P»05), in agreement with beef vs,
Holstein comparisons previously reported (Cole et al., 1964; Larson et
aloe, 19665 Minish et al,, 1966), However, Holstein progeny had less
KHP fat per 100 kg carcass than Hereford and Crossbred progeny, cone
sistent with their tendancy to have less outside fat per 100 kg
carcasse

Cutability., Increasing level of Holstein breeding had no affect
on carcass cutability (P),05). 1In contrast, previous reports have
shown a higher cutability for Holsteins (Hanke et al., 19643 Burroughs
et alo., 19655 Larson et al., 1966; Minish et al., 1966) or part dairy
steers (Ziegler et al., 1971; Patterson et al,, 1972) than for Angus
or Herefords, Differences in cutability were probably observed by
these workers because cattle were fed equal time or to equal weight,
On this basis, the later maturing dairy or part dairy cattle would be
expected to have a higher cutability due to less fatness,

Conformation, Marbling and Carcass Grade., Conformation score

tended to be lowered with Holstein breeding. Crossbred progeny had a
lower conformation score than Hereford progeny in three of four com-
parisons; the difference was significant (P{.05) in one comparison.
Holstein progeny had a lower conformation score than Hereford progeny
in every comparisonj the difference was significant in two comparie
sons, These observations relative to conformation are consistent with

the decreased muscling (rib eye area/100 kg carcass) of Holstein
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progeny as well as previous reports indicating a lower conformation
score for straightbred Holsteins than for beef breeds (Minish et al.,
1965; Larson et al., 1966).

Marbling tended to increase with Holstein breedinge Crossbred
progeny had more marbling than Hereford progeny in three comparisons;
the difference was significant (P{05) in one comparison. Holstein
progeny had the highest marbling score in every comparison, signifie
cantly (P{.05) higher than Crossbred and Hereford progeny in two and
three comparisons, respectively., Similarly, Larson et 2£>(1966) noted
that straightbred Holsteins had more marbling thanﬁstraightbred
Herefords, and Ziegler et al, (1971) reported that steers with 25%
Holstein breeding were comparable to Herefords in marbling,

The design of this experiment involved slaughtering all animals
as each reached an anticipated carcass grade of low choice, The fact
that this was accomplished to a respectable degree is illustrated by
means for USDA quality grade which show that all calves were
slaughtered within one=third of a grade, high good to low choice,

This was true across breed of dam, year and breed of sire and method
of feeding, Differences in carcass grade were significant (P{,05) in
only one comparisonj Holstein progeny had a higher carcass grade than
both Hereford and Crossbred progeny. Ziegler et al, (1971) also noted
that 25% Holstein breeding did not decrease carcass grade., However,
50% Brown Swiss breeding (Patterson et al., 1972) or 100% Holstein
Breeding (Branaman et al., 19665 Cole et al., 1964; Minish et al,,
19663 Garretty, 1969) decreased carcass grade below that of beef steers
when cattle were fed to similar weights or equal time,

Warner-Bratzler Shear Value and Cocking Losse Although Holstein
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progeny had a significantly (P<.05) lower shear value than Hereford
and Crossbred progeny in one comparison, an obvious breed of dam ef-
fect was not apparent., This agrees with previous work comparing beef
breeds to 25% (Ziegler et al., 1971) or 100% (Branaman et al., 1962;
Cole et al., 1964) Holstein breeding.

Differences in cooking loss of the rib steak were not significant
(P»,05) in any comparison, and no trends were apparent,

Ether Extract, Protein and Dry Matter of Longissimus. Holstein

progeny had the highest percentage of ether extract in every compari=
son, significantly (P<.05) more than Hereford and Crossbred progeny
in two comparisons in each case, This is consistent with the greater
marbling of Holstein progeny, Differences in percent protein were
sn#1ll, and no breed of dam effect was apparent, Holstein progeny had
the, highest percent dry matter in every comparison, significantly
(P<,05) more than Crossbreds and Herefords in two and three compari-
sons, respectively. The higher dry matter of the Holstein progeny

can be attributed to their higher ether extract values,
Discussion

Hereford progeny excelled in muscling (rib eye area/100 kg car-
cass) and conformation score, while Holstein progeny had heavier car-
casses (total and per day of age), less fat and more ;:;bling;
Crossbred progeny was intermediate, Cutability was not affected by
breed of dame These results indicate that calves with 25 or 50%
Holstein breeding yield carcasses comparable in total merit to beef

calves 1f fed to comparable grade. Im previous research involving

comparisons between beef breeds and part or straightbred Holsteins,
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cattle have been fed equal time or to equal weight; under these cir=
cumstances the growthier, later maturing Holstein or part-Holstein
cattle have been at a disadvantage in terms of grade, These results

suggest that the normal market discount for part Holstein calves may

not be justified,
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