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SUMMARY

Preliminary results for final weight and carcass and meat characteristics 
of steers in the first three of five calf crops to be produced cycle IV of the 
Germ Plasm Evaluation Program at the Roman L. Hruska U. S. Meat Animal Research 
Center are summarized. Progeny of a current sample of Hereford and Angus sires 
(sires born 1982-84) are significantly heavier than those of an original sample 
of Hereford and Angus sires (sires born 1968-70), but carcass composition and 
marbling has not changed significantly during this time period. Breeds differ 
significantly in growth, carcass composition, marbling, juiciness and tender
ness. Breeds that excelled in marbling and percentage grading choice had the 
lowest percentage retail product. Breed differences and rankings in marbling 
were not reflective of breed differences and rankings in tenderness.

INTRODUCTION

The variation that exists in biological traits of economic importance to 
beef production, including carcass and meat characteristics, is vast and under 
a high degree of genetic control. In a summary of results from the first three 
cycles of the Germ Plasm Evaluation (GPE) program at the Roman L. Hruska U.S. 
Meat Animal Research Center (MARC), the range for differences between breeds 
was comparable in magnitude to the range fo.r breeding value of individuals with
in breeds for most traits (Cundiff, et al. , 1986). Selection of breeds and ap
propriate crossbreeding systems can be used to match genetic potential with di
verse markets, feed resources and climates much more quickly than intrabreed 
selection. This report presents preliminary results from an ongoing study at 
MARC to characterize breeds of cattle representing different biological types 
for a broad spectrum of bioeconomic traits including carcass and meat character
istics .

MATERIALS AND METHODS

The GPE program has been conducted in four cycles. Table 1 shows the mat
ing plan for cycles I, II, III, and IV. Each cycle was initiated by mating 
Hereford and Angus cows by artificial insemination (AI) to sires of diverse 
breeds. Semen from'the same Hereford and Angus bulls has been used throughout 
to produce control Hereford-Angus (original Hereford-Angus, sires born 1968-70) 
reciprocal crosses in each cycle . In cycle IV, new samples of Hereford and 
Angus (current Hereford-Angus, sires born 1982-84) bulls were added to evaluate 
genetic trends within these breeds. In cycle IV, semen from 14 original con
trol Angus, 11 original control Hereford, 30 current Angus, 32 current Hereford 
(14 horned and 18 polled), 29 Longhorn, 24 Piemontese, 31 Charolais, 29 Salers,
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31 Galloway, 22 Nellore, and 26 Shorthorn bulls is being used by AI to produce 
about 200 calves per sire breed over five calf crops (1986-90). Following an 
AI period of about 45 days, one or two bulls each of the Angus, Hereford, Charo- 
lais, Gelbvieh, and Pinzgauer breeds are used each year by natural service in 
single-sire breeding pastures for about 21 days.

Calving occurs in the spring, beginning in late March and ending in late- 
May. Male calves are castrated within 24 hours of birth. Calves are creep fed 
whole oats from mid July until weaning in early October. Following a postwean- 
ing adjustment period of about 35 days, steers are pennedand fed separately by 
sire breed for about 200 to 263 days. Growing diets contain about 2.7 Meal 
ME/kg and 12.9 % crude protein and the finishing diet fed from about 320 kg to 
slaughter contains 3.04 Meal ME/kg and 10.9 % crude protein. Representative 
samples of steers are slaughtered serially in 4 slaughter groups spanning at 
least 63 days. The steers are slaughtered in a commercial packing plant, and 
hot carcass weights are obtained and used to estimate dressing percent (100 X 
carcass weight/final live weight). After a 24-hour chill, USDA yield grade 
(fat thickness, longissimus area, estimated % kidney fat) and quality grade 
(marbling, maturity) data are obtained. The right side of the carcass is 
transferred to the meat laboratory at MARC and fabricated into boneless, retail 
cuts trimmed to 8 mm fat thickness. Retail cuts are then trimmed free of fat 
(0 mm) and reweighed. Retail product (including all steaks, roasts and lean 
trim {trimmed to 25% fat basis}) from the right side is doubled to estimate 
retail product yield from the carcass in terms of weight and as a percentage of 
cold carcass weight. Warner-Bratzler shear determinations and sensory panel 
determinations of tenderness, juiciness and flavor are determined for cooked 
rib steaks from each carcass following AMSA (1978) procedures. Data were ana
lyzed by least squares procedures (Harvey, 1977) using a model that included 
fixed effects for birth year (3 year ), breed group (26 sire-dam breed groups), 
and linear covariates for age at weaning (mean - 149 d) and days fed postwean- 
ing (mean - 268 day).

Table 1 Sire Breeds Used to Produce FI Crosses out of Hereford and Angus Dams 
in the Germ Plasm Evaluation Program at MARC

Cycle I Cycle II Cycle III Cycle IV
(1970-721 (1973-741 (1975-76) (1986-90)

Hereford Hereford Hereford Hereford3
Angus Angus Angus Angus3
Jersey Red Poll Brahman Longhorn
S . Devon Brown Swiss Sahiwal Salers
Limousin Gelbvieh Pinzgauer Galloway
Simmental Maine Anjou Tarentaise Nellore
Charolais Chianina Shorthorn

Piemontese
Charolais
Gelbvieh

__________________  # Pinzgauer
aHereford and Angus sires, originally sampled in 1969, 1970 and 1971, have 

been used throughout the program. In Cycle IV, a new sample of Hereford and 
Angus sires produced after 1982 are being used and compared to the original 
Hereford and Angus sires.
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RESULTS AND DISCUSSION

Breed group means averaged over Hereford and Angus dams for final weight 
and certain carcass and meat characteristics adjusted to a mean slaughter age 
of 417 days are shown in Table 2 and 3. These results are preliminary, includ
ing only the first three of five calf crops to be produced in cycle IV. Never
theless, breed group differences of the largest magnitude were significant for 
each trait.

FI progeny of current Hereford and Angus sires were 30 kg heavier at slaugh
ter than FI progeny by original Hereford and Angus sires. Carcass composition 
as reflected by retail product percentages at 8 mm and 0 mm levels of trim has 
not changed significantly in Herefords and Angus during this 14 year period. 
Nor has marbling, longissimus fat content, percentage grading choice, flavor or 
juiciness changed significantly. There is a tendency for tenderness to have 
declined in progeny of current sires relative to those by original sires (P < 
.05 for sensory panel tenderness but not for shear).

Breed groups that excelled in marbling and percentage grading USDA choice 
(Shorthorn, Angus-Hereford crosses) had the lowest percentage retail product. 
Breeds that have the highest yields of retail product (Peimontese, Charolais, 
Gelbvieh, Salers and Nellore) had the lowest percentage grading choice. 
Carcasses from Galloway and Longhorn crosses had higher percentage retail 
product, but were lighter in weight than Hereford-Angus crosses. Peimontese 
crosses excelled in percentage retail product. Although Peimontese crosses 
ranked eighth (comparable to original Hereford-Angus crosses) among the 11 
breed groups in final weight, they ranked second in wqight of totally trimmed 
(0 mm) retail product due to exceptional dressing percentage and significantly 
higher retail product percentages than other breeds.

Degree of marbling (intramuscular fat) in the twelfth rib cross-section of 
the longissimus muscle is currently the primary determinant of USDA quality 
grade among carcasses of cattle of the same age. Traditionally, marbling has 
been emphasized because it was believed to be associated with palatability 
characteristics of meat. Breeds ranked very differently for marbling than they 
did for tenderness. Marbling was low in Peimontese crosses, but their steaks 
were relatively tender. Marbling was also low in Nellore crosses and their 
shear values were distinctly higher than all other crosses. Steaks from 
Nellore crosses, like Bos indicus breeds evaluated earlier (Brahman and 
Sahiwal; Koch et al., 1982; Crouse et al.. 1989), were less tender than those 
from Bos taurus sire breeds. Shorthorn crosses and Hereford-Angus crosses 
excelled in marbling but shear and sensory panel estimates of tenderness were 
comparable to those of other Bos taurus sired breed groups with lower levels of 
marbling.
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?able 2 Final Weight and Carcass Characteristics of Steers in the First Three 
of Five Calf Crops in Cycle IV of the Germ Plasm Evaluation Program

Fat Longiss- Retail productFinal Dress. thick- imus 8 mm 0 mm 8 mmBreed wt. pet. ness area trim trim trimgroup MOj. kg % mm sa cm % % kg kg
Orig. HAx 46 489 62.2 148 70.3 69.1 63.3 201.0 183 9Cur. HAx 58 519 62.1 139 70.2 69.3 63.6 214.8 196.7
Charolais 55 553 62.0 97 79.2 71.9 66.7 237.1 919 4Gelbvieh 87 533 62.2 94 78.1 72.2 67.0 229.8 217 9Pinzgauer 70 524 61.1 107 72.8 70.6 65.3 218.1 201.3
Shorthorn 53 532 62.0 124 71.4 69.0 63.5 218.9 701 SGalloway 46 474 62.5 112 71.7 71.8 66.2 203.9 187 8Longhorn 56 443 61.7 91 68.3 71.6 66.2 188.2 173.8
Nellore 61 509 64.9 124 74.3 71.3 65.8 226.5 708 5Piedmontese 53 495 63.9 74 85.1 75.5 70.9 229.2 215.1Salers 50 524 62.6 102 76.1 71.9 66.5 225.2 208.1
Mean LSD.05 16 .7 15 2.6 .9 .9 3.4 3.2

' le 3 Beef Quality Characteristics of Steers in the First Three of Five Calf 
Crops in Cycle IV of the Germ Plasm Evaluation Program

Longissimus
Breed
g r o u D No,

Marbling
score3

fat
contei

Orig. HAx 46 535 5.26
Cur. HAx 58 538 5.61

Charolais 55 497 4.10
Gelbvieh 87 500 4.10
Pinzgauer 70 524 4.53

Shorthorn 53 572 5.65
Galloway 46 519 5.02
Longhorn 56 509 4.24

Nellore 61 489 4.00
Piedmontese 53 491 3.80
Salers 50 496 4.22

Mean LSD.05 24 .61

£ Slight - 400 to 499, Small - 500 
Scored: 1 - extremely tough,

intense or juicy.

Sensory panel
US DA 
Choice

WB
shear

Tender
ness Flavor

Juici

%
79

kg
5.3 5.11 4.87 5.12

74 5.7 4.76 4.84 5.02

51 5.8 4.65 4.86 4.93
45 5.6 4.72 4.75 4.93
59 5.1 5.13 4.88 5.10

89 5.6 4.85 4.89 5.08
63 5.6 5.01 4.89 5.14
62 5.7 4.90 4.84 5.04

47 7.0 4.16 4.78 4.75
41 5.0 5.17 4.78 5.05
47 6.0 4.63 4.83 4.93

16 .6 .26 .10 .15

to 599, etc.
bland or dry through 8 - extremely tender,
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