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content of major cuts (long loin, round, rib and chuck). 
Dhuyvetter et al. (1985) reported no differences in percent 
cutability between Charolais- (50.37%) and Limousin-sired 
(50.15%) progeny.

Young et al. (1978) reported that differences were found 
among sire breed of cow for yield grade and percent retail 
product. Charolais-sired cows (along with South Devon-, 
Simmental and Limousin-sired females) produced steers with 
more (P<.05) desirable yield grades and percent retail product 
than Hereford-, Angus- and Jersey-sired dams. Rahnefeld et 
al. (1983b) found that progeny from Limousin cross females had 
a higher proportion of combined lean cuts (rib, round and long 
loin) than offspring from Simmental or Charolais cross cows. 
Van Ornum et al. (1987) found that Angus x Charolais dams 
produced males that ranked highest for cutability percent and 
edible cuts/day [(carcass weight/day of age) X cutability] in 
comparisons with Hereford, Red Poll, Hereford x Red Poll, 
Angus x Hereford, Brahman x Angus and Brahman x Hereford dam 
breedtypes. Conflicting results were found for these two 
traits in comparisons of progeny from Bos taurus vs Bos 
indicus x Bos taurus dams. Brahman-cross dams produced 
progeny with higher (Pc.01) cutability percentages, but with 
lower (Pc.01) edible cuts/day values.

Black et al. (1934) found that Brahman crossbreds con­
tained slightly more lean than Hereford and Shorthorn steers. 
A review of crossbreeding studies by Cundiff (197 0) indicated



that Brahman-influenced breeds tended to have a higher 
percentage of lean and bone than that of the British breeds. 
Young et al. (1978) reported that Brahman-sired steers had 
greater (P<.05) percentage of retail product than Hereford- 
and Angus-sired steers. Koch et al. (1982a) found that 
Brahman- and Tarentaise-sired steers were highest (P<.05) for 
percent retail product (71.0%) adjusted to a common slaughter 
weight than Pinzgauer-, Sahiwal-, Angus- and Hereford-sired 
steers. However, breed group differences for yield grade 
indicated that Brahman-sired steers were intermediate and 
Angus-, Hereford- and Sahiwal-sired steers had the least 
desirable grades. Furthermore, Koch et al. (1982b) found that 
Brahman-cross steers had significantly higher wholesale round 
and retail round product percent than the other sire breeds. 
Baker et al. (1984) reported that Brahman x Hereford crossbred 
bulls exhibited greater (P<.05) cutability percentages than 
the straightbred types (Angus, Brahman, Hereford, Holstein and 
Jersey) and ranked highest among all breedtypes. Straightbred 
Brahman and Angus carcasses were similar and ranked (P>.05) 
above Hereford carcasses for estimated cutability. Positive 
heterosis was observed due to the combination of less fat 
thickness, larger lonaissimus muscle and heavier carcasses of 
the crossbred bulls.

Bidner et al. (1986) found that Angus x Hereford steers 
had lower (Pc.01) yield grades than 1/2 Angus-1/4 Hereford-1/4 
Brahman steers. Peters and Vesely (1988) reported no impor­
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tant differences in proportion of yield of primal cuts among 
Brahman x British crosses and Hereford steer breedtypes when 
finished on grass and slaughtered at 2 1/2 years of age even 
though the Brahman-crossed steers surpassed the Hereford in 
carcass weight, dressing percent and ribeye area.

Damon et al. (1960) found that steers sired by Charolais 
bulls had a higher (P<.05) percentage of lean meat (58.5%) 
than steers sired by Angus (52.7%), Brahman (54.6%), Brangus 
(55.0%), Hereford (54.9%) or Shorthorn (50.9%) bulls. The 
percentages of lean were in direct contrast with percentages 
of fat, with Angus- and Shorthorn-sired steers having the 
largest percentage of fat. Likewise, steers raised by 
British-bred dams ranked lower for yield of lean than steers 
from Brahman and Brangus cows. Peacock et al. (1979) reported 
that estimated yield of trimmed boneless cuts ranged from 
52.3% for Charolais steers to 49.6% for Brahman x Angus 
crosses. Straightbred Charolais had higher (Pc.Ol) retail 
yield percentage than Angus (50.5%) and Brahman (50.9%) steers 
with heterosis being significantly negative.

Summary. Studies evaluating retail yield of carcasses 
indicated that Charolais and other continental breeds were 
superior to British and Brahman breeds for percent retail 
yield, cutability or yield grade. Herefords tended to produce 
carcasses with higher retail yield percentages than Angus. 
Brahman and Brahman crosses were superior to the British and 
British crosses for retail yield but were lower than continen­
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tal and continental crosses. Overall, heterosis was small and 
not important for crosses involving British, Brahman and con­
tinental breeds.

Ribeye Area
Cross-sectional area of the lonaissimus muscle (ribeye 

area) has been used to evaluate muscling or "meatiness" of a 
carcass. Ribeye area is one of the components used for deter­
mining carcass yield grade, thus it is a valuable criterion 
for evaluation of the carcass. Most researchers have adjusted 
the ribeye area to a constant age (Hedrick et al., 1975; 
Dhuyvetter et al., 1985; Van Ornum et al., 1987) or to a 
constant slaughter weight (Damon et al., 1960; Urick et al., 
1974; Long and Gregory, 1975; Young et al., 1978; Koch et al., 
1982a; Bidner et al., 1986). Others have expressed this trait 
as a ratio of ribeye area per unit of carcass weight (Peacock, 
et al., 1979; Rahnefeld et al., 1983a and 1983b; Peters and 
Vesely, 1988). Sources of variation found to influence ribeye 
area were generally the same as those found for carcass weight 
and retail yield since both of these carcass traits give 
indications of muscling and growth.

Breed Differences and Heterosis Effects. Hedrick et al.
(1975), Long and Gregory (1975) and Bertrand et al. (1983) 
reported no differences between Angus and Hereford for 
lonqissimus muscle area. Heterosis was positive though 
nonsignificant for Angus x Hereford reciprocal crosses
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(Hedrick et al., and Bertrand et al., 1983). However, Long 
and Gregory (1975) reported important heterosis levels for 
Angus x Hereford crosses and Bertrand et al. (1983) found 
average heterosis involving dairy and beef breeds to be 
positive and significant.

Urick et al. (1974) and Hedrick et al. (1975) found that 
Charolais steers exceeded both Angus and Hereford steers for 
ribeye area. Heterosis levels were small and nonsignificant 
involving two-breed crosses of Charolais, Angus and Hereford 
breeds for ribeye area. Cundiff (1970) found that Charolais 
x British crosses generally had low levels of heterosis for 
muscle, composition and quality grade, suggesting that genes 
responsible for expression of these traits are mainly additive 
in their effect involving crosses among these breeds.

Breed of dam had an important influence on lonqissimus 
area of steer progeny (Young et al., 1978). Steers produced 
from dams whose sire breeds were Charolais, Simmental and 
Limousin had larger lonqissimus areas than steers from 
British-sired dams. Rahnefeld et al., (1983b) found that 
Limousin- and Charolais-sired dams produced steers and heifers 
with substantially larger (P<.05) ribeye areas per 100 kg of 
carcass weight than offspring from Simmental-sired dams, while 
progeny from cows whose dam breed were Angus had higher 
(P<.05) values for ribeye area than Shorthorn- and Hereford- 
crossed females. Van Ornum et al. (1987) reported that among 
Bos taurus x Bos indicus dams, calves from Angus x Charolais
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dams ranked highest (Pc.Ol) in lonqissimus area while progeny 
from Brahman-cross dams had the smallest area (Pc.Ol).

Rahnefeld et al. (1983a) found that Limousin-sired pro­
geny had larger (P<.05) ribeye area per unit of carcass weight 
than progeny sired by Chianina, Charolais or Simmental bulls. 
However, Dhuyvetter et al. (1985) reported no differences in 
lonqissimus area adjusted to a constant age between Charolais- 
or Limousin-sired progeny.

Damon et al. (1960) found that Charolais-sired steers 
ranked first and had significantly larger ribeye areas 
(adjusted for slaughter weight) than steers sired by Hereford, 
Brahman and Shorthorn bulls, but had similar areas to Angus- 
and Brangus-sired steers. Peacock et al. (1979) found that 
among breeds and breedcrosses of Angus, Brahman and Charolais, 
straightbred Angus steers had the highest ribeye area per 100 
kg carcass weight, while Angus x Brahman and Brahman x 
Charolais crosses had the lowest ribeye areas. In general, 
the heterosis effects were significantly negative. Apparent­
ly, the increased weight of the crossbred carcasses is not 
directly proportional to larger ribeye areas.

Young et al. (1978) reported that Brahman-sired steers 
had the smallest (Pc.05) lonqissimus area among Angus-, 
Hereford-, Holstein- and Devon-sired steers when the trait was 
adjusted to a 279 kg carcass weight, while Koch et al. (1982a) 
found that the Angus-Hereford crossed steers had the smallest 
ribeye areas adjusted to a common weight, with the Brahman



cross steers being intermediate and the Pinzgauer- and 
Tarentaise-cross steers having the largest areas. Baker et 
al. (1984) reported that Brahman bulls ranked first but did 
not differ (P>.05) from other straightbreds (Angus, Hereford, 
Holstein and Jersey). Brahman crosses ranked first, second 
and third among all 15 breedtypes (straightbreds and two-breed 
crosses) for lonqissimus muscle area. An overall heterosis 
estimate of 7.4% for lonqissimus muscle area was obtained in 
this study. Comerford et al. (1988) found that Brahman 
straightbred carcasses had ribeye areas that were -13.8 cm2 
smaller (Pc.Ol) than the average of the other breeds. Ribeye 
areas for the Simmental and Limousin yielded the largest sizes 
with the Hereford carcasses being intermediate.

Bidner et al. (1986) found that Angus x Hereford steers 
slaughtered at 482 kg constant weight had larger (Pc.Ol) 
lonqissimus areas than 1/2 Angus-1/4 Hereford-1/4 Brahman 
steers. In contrast, Peters and Vesely (1988) reported F1 
Brahman x British (Angus, Hereford and Shorthorn) cross steers 
off grass and slaughtered at 2 1/2 years were superior (Pc.Ol) 
to Hereford steers for loin eye area and loin eye area per 250 
kg carcass weight.

Summary. Continental breeds exceeded the British and Bos 
indicus breeds for ribeye area. Charolais crosses exhibited 
low levels of heterosis for ribeye area and ribeye area per 
unit carcass weight. Angus and Hereford breeds performed 
similarly and had small but positive heterotic effects for
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ribeye area. Brahman straightbreds appeared to have slightly 
smaller ribeye areas than the British breeds. There were 
limited studies estimating heterosis for lonqissimus area in­
volving Bos indicus x Bos taurus breeds, however one report 
found significant negative heterosis for ribeye area per unit 
carcass weight for Brahman crosses.

Fat Thickness over the Ribeve
This trait is of economic importance since it is general­

ly associated with carcass quality grade. However, beyond a 
certain point, fat thickness reduces yield grade and yield of 
retail cuts due to a lower proportion lean to fat ratio for 
the carcass. External fat thickness is usually measured at 
the 12th rib.

Diet or feeding treatment influenced fat thickness more 
than muscling or growth related carcass traits (Hedrick et 
al., 1975 ; Long and Gregory et al., 1975). Breed or breed- 
type of parentage and progeny and interactions among these 
effects were important sources of variation (Damon et al., 
1960; Peacock et al., 1979; Urick et al., 1974 ; Luckett et 
al., 1975; Young et al., 1978; Koch et al., 1982a and 1982b; 
Bertrand et al., 1983; Rahnefeld et al., 1983a and 1983b; 
Baker et al., 1984; Bidner et al., 1986; Van Ornum et al., 
1987; Comerford et al., 1988). Other effects such as year, 
calf age, dam age and sex were included in the models for fat 
thickness analysis when important.



Breed Differences and Heterosis Effects. Long and 
Gregory (1975) looked at breed differences and heterotic 
effects among Angus and Hereford straightbred and reciprocal 
cross progeny. Straightbred and F, progeny from Angus sires 
and dams had greater fat cover than progeny produced by 
Hereford sires and dams. Heterosis observed for fat thickness 
was significant both before and after adjusting for carcass 
weight. Bertrand et al. (1983) found Brown Swiss and Holstein 
steers exhibited less (P<.01) external fat than Angus and 
Hereford breeds. Since the steers were slaughtered at an 
average age of 14 mo, Bertrand et al. (1983) noted that the 
dairy breeds reached physiological maturity later than the 
British breeds thereby magnifying back fat differences. Angus 
and Hereford carcass means for fat thickness were 2.50 and 
1.47 cm, respectively. Angus x Hereford reciprocal crosses 
were the only breed combination to exhibit significant 
heterosis for fat thickness (.26 cm). Marshall et al. (1985) 
reported that fat thickness was greatest (P<.05) for progeny 
from Hereford x Angus cross cows than for progeny from 
Simmental x British (Hereford and Angus), Brown Swiss x 
British and Jersey x British cross dams.

Urick et al. (1974) and Hedrick et al. (1975) reported 
that straightbred Angus and Hereford steers had greater fat 
thickness over the 12th rib than Charolais steers. Heterosis 
estimates were not significant. Young et al. (1978) reported 
that Hereford- and Angus-sired dams produced progeny with more
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(P<.05) external fat thickness (along with Jersey-sired 
females) than carcasses from Charolais-, Simmental-, South 
Devon- and Limousin-sired females. Cundiff et al. (1970) 
suggested that the effect of heterosis on carcass quality is 
small for Charolais-British breed crosses.

Rahnefeld et al. (1983a) compared progeny from continen­
tal terminal sire breeds. Average rib fat rankings from 
thickest to thinnest were Limousin-, Simmental-, Charolais- 
and Chianina-sired progeny. Charolais- and Chianina-sired 
offspring were essentially equal in rib fat thickness. 
Rahnefeld et al. (1983a) indicated that differences in rib fat 
would have been reduced if Limousin progeny had been slaugh­
tered when youngeir or Charolais and Chianina progeny been 
slaughtered when older since there are differences in physio­
logical maturity among these breeds. Rahnefeld et al. (1983b) 
studied breed of sire of cow effects on carcass performance. 
Progeny from Simmental-sired dams produced greater rib fat 
than progeny from either Charolais- or Limousin-sired females. 
Dhuyvetter et al. (1985) compared progeny sired by Charolais 
or Limousin bulls in which each animal was slaughtered at an 
estimated low choice carcass grade. Charolais crosses had 
less (P<.05) external fat at the 12th rib (1.57 vs 1.67 cm) 
than Limousin crosses at a constant amount of marbling.

Young et al. (1978) found that Brahman-sired steers 
produced less fat thickness than Hereford- and Angus-sired 
steers at similar weights. Koch et al. (1982a) reported that
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the Hereford x Angus crosses had the roost back fat (age 
constant) at 16 mm followed by Brahman and Sahiwal crosses 
(13.5 to 14.0 mm) with the Tarentaise and Pinzgauer crosses 
(11.0 to 11.5) having the least fat thickness. Koch et al. 
(1982b) found that sire breed group means differed (P<.01) in 
fat trim for wholesale cuts. Over nine wholesale cuts, 
Brahman-, Tarentaise- and Pinzgauer-sired steers had the 
lowest fat trim while the Hereford x Angus crosses had the 
greatest fat trim. Baker et al. (1984) reported that
Hereford, Angus, Angus x Hereford and Angus x Brahman bulls 
had the thickest (Pc.05) fat covering among all breedtypes. 
Overall average heterosis estimates were nonsignificant and 
n e g a t i v e B i d n e r  et al. (1986) found no differences between 
Angus x Hereford and 1/2 Angus-1/4 Hereford-1/4 Brahman steers 
for fat thickness. Van Ornum et al. (1987) reported mature 
cows of Bos indicus x Bos taurus breeding produced progeny 
with 1.1 mm less (P<.01) fat thickness than cows of Bos taurus 
breedtypes. Peters and Vesely (1988) found that 2 1/2 year 
old grass-fed steers of Brahman x British (Angus, Hereford and 
Shorthorn) crosses had 2.9 to 3.5 mm more (Pc.Ol) backfat than 
straightbred Hereford steers.

Damon et al. (1960) reported that thickness of external 
fat on steers sired by British breeds (Angus, Hereford and 
Shorthorn) was scored higher (fatter) than steers sired by 
Brahman, Brangus and Charolais bulls. Charolais-sired steers 
ranked the lowest (Pc.05) for fat covering. Likewise, steers
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raised by Angus and Hereford dams had higher (P<.05) scores 
than steers raised by Brahman and Brangus females. Steers 
from Angus dams ranked the highest (P<.05) for fatness score. 
Luckett et al. (1975) studied differences in back fat thick­
ness among straightbred, backcross and three-breed cross 
steers composed of Angus, Brahman, Charolais and Hereford 
breeds. Brahman steers had less (Pc.Ol) fat over the ribeye 
than other straightbreds. Charolais had less (P<.01) fat 
cover than the Angus and Hereford average with the Angus 
displaying more (P<.01) finish than Hereford steers. 
Charolais-sired backcrosses and three-breed crosses had 
significantly less fat thickness than Angus- and Hereford­
e r e d  backcrosses and three-breed crosses. Peacock et al. 
(1979) reported that the mean thickness of fat cover over the 
ribeye of Angus, Brahman and Charolais straightbred and 
crossbred steers were .74 cm. Angus, Brahman and Charolais 
straightbred means were .95, .65 and .46 cm, respectively.
Heterosis effects were important (Pc.Ol) for Angus x Brahman 
reciprocal crosses (.18 cm), but were nonsignificant for 
crosses with Charolais. Comerford et al. (1988) found that 
Hereford carcasses had more fat covering (.62 cm; Pc.Ol) than 
the average of the other breeds. The Brahman was intermediate 
with the Simmental and Limousin having the least amount of fat 
thickness.

Summary. The Angus and Hereford had carcasses that 
exceeded the other beef breeds for amount of fat cover. The
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Angus tended to have more fat thickness than Hereford. 
Heterosis effects were generally significant and positive for 
Angus x Hereford crosses. Brahman and Brahman crosses had 
substantially less external fat thickness than British or 
British crosses. Studies indicated that the Brahman and 
Brahman crosses were intermediate for fat thickness between 
British and continental breeds. Estimates of heterosis were 
generally positive and important for Brahman crosses. 
Charolais and other continental breeds ranked lowest for 
thickness of fat covering among beef breeds. Effects of 
heterosis involving Charolais crosses for fat thickness was 
small and nonsignificant.

Quality Grade and Marbling Score
Carcass quality grade is a composite evaluation of fac­

tors that is assumed to affect the palatability of meat. The 
grades listed from highest to lowest quality are U.S.D.A. 
Prime, Choice, Select or Good, and Standard for carcasses less 
than 30 months of age. The primary factors that quality grade 
is based upon are the degree of marbling that is present in 
the ribeye muscle and the degree of maturity. Secondary 
factors such as color, texture and firmness of lean in the 
ribeye muscle are also considered in determining final quality 
grade of a carcass. Marbling is the intermingling or disper­
sion of fat within the lean (intramuscular fat) of the ribeye. 
Marbling is estimated on the surface of the ribeye muscle at
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the 12th rib. The grade standards specify more marbling for 
higher grades. The amount of marbling is divided into ten 
degrees. Ranging from lowest to highest they are: (1) devoid, 
(2) practically devoid, (3) traces, (4) slight, (5) small, (6) 
modest, (7) moderate, (8) slightly abundant, (9) moderately 
abundant and (10) abundant. Each degree of marbling maybe 
subdivided into percentages for a more accurate assessment of 
intramuscular fat.

Marbling and quality grade are associated with length of 
time on feed, type of ration and the animal's genetic capacity 
to deposit fat. Studies have found that individual or parent 
breedtype, management, days on feed, slaughter age, sex, dam 
age and year effects provide significant variation for 
marbling score and quality grade (Damon et al., 1960; Urick et 
al., 1974; Hedrick et al., 1975; Long and Gregory, 1975; 
Luckett et al., 1975; Young et al., 1978; Peacock et al., 
1979; Koch et al., 1982a; Bertrand et al., 1983; Baker et al., 
1984; Bidner et al., 1986; Van Ornum et al., 1987; Comerford 
et al., 1988).

Breed Differences and Heterosis Effects. L o n g  and 
Gregory (1975) and Bertrand et al. (1983) reported that Angus 
had higher (P<.05) marbling scores and quality grades than 
Hereford carcasses. Heterosis estimates were positive for 
marbling score and quality grade but were nonsignificant when 
hot carcass weight was added to the model as a covariate (Long 
and Gregory, 1975). Bertrand et al. (1983) found heterotic
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effects for these effects were nonsignificant. Cundiff (1970) 
concluded that Angus exceeded the Hereford for marbling and 
quality grade.

Urick et al. (1974) and Hedrick et al. (1975) reported 
that Angus steers had the most marbling (moderate -) and 
highest carcass grade (choice), followed by Hereford (small; 
good +) and Charolais (slight; good) steers. Estimates of 
heterosis were either negative (Urick et al., 1974) or 
positive (Hedrick et al., 1975) but not important (P>.05) for 
the six reciprocal crosses. Hedrick et al. (1975) concluded 
the higher quality grades of the Angus steers were attributed 
to a greater degree of marbling.

Young et al. (1978) reported significant differences in 
carcass quality characteristics among two- and three-way 
crossbred steers. Angus x Hereford steers had higher (P<.05) 
marbling scores (small) and quality grades (choice -) than 
Brahman-sired steers (slight - marbling and good quality 
grade). Likewise, Koch et al. (1982a) found Hereford x Angus 
crosses had the highest marbling scores and quality grades at 
age- and weight-constant end points, but Pinzgauer crosses had 
higher marbling scores and grades at a common fat thickness 
and fat trim end point. Bos indicus-sired crosses (Brahman 
and Sahiwal) had the lowest marbling scores and quality grades 
at all end points. Baker et al. (1984) reported that Angus 
and Hereford bulls ranked highest for marbling and final 
quality grade among all breedtypes. Brahman bulls were
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intermediate to that of British and dairy breeds for both 
carcass quality traits. Average heterosis was positive among 
these breeds at 4.1% (.3 units) and 2.1% (.3 units) for
marbling score and quality grade, respectively.

Bidner et al. (1986) reported that differences (Pc.Ol) 
were found between firstcross Angus x Hereford and 1/2 Angus- 
1/4 Hereford- 1/4 Brahman steers for marbling score and 
quality grade. Half of the steers of each breedtype were fed 
on either forage or gain diets. British-cross steers had 
higher marbling scores and quality grades than the Brahman- 
cross steers on both diets. Van Ornum et al. (1987) indicated 
no differences in degree of marbling between male progeny from 
Zebu-cross or Bos taurus mothers in either younq_ or mature 
dams. Peters and Vesely (1988) found small but consistent 
differences among breedtypes of grass-fed steers slaughtered 
at 30 mo of age. Brahman x British crosses had slightly 
higher percentages (P>.05) of marbling than Hereford straight­
breds.

Damon et al. (1960) found wide variations in quality 
traits among straightbred and crossbred progeny. Steers sired 
by British bulls (Angus, Hereford and Shorthorn) ranked higher 
(P<.05) for marbling score and quality grade than steers sired 
by Brahman and Charolais bulls. Likewise, progeny raised by 
Angus dams received higher (P<.05) marbling scores and carcass 
grades followed by steers raised by Hereford, Brangus and 
Brahman dams. Damon et al. (1960) stated that large varia­
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tions in marbling existed not only among breed groups but also 
within breed groups. Cundiff (1970) found that the Charolais 
tended to produce carcasses grading 1/3 to 2/3 lower for 
quality grade than the British breeds. He futher indicated 
that Brahman-influenced breeds were inferior to the British 
breed for quality grade.

Luckett et al. (1975) studied straightbred, backcross and 
three-breed cross steers involving Angus, Brahman, Charolais 
and Hereford breeds. Quality grades of Brahman steers were 
(7.73 units, standard +) lower (P<.01) than the average of 
Angus (10.05 units, good), Hereford (8.62 units, good -) and 
Charolais (8.44 units, standard +) steers. Angus steers 
graded significantly higher than Hereford steers. Likewise, 
Angus backcrosses graded higher (P<.05) than Hereford and 
Charolais backcrosses. Charolais-sired three-breed crosses 
had lower (P<.05) quality grades than Angus- or Hereford-sired 
three breed crosses. Peacock et al. (1979) reported Angus had 
the highest quality grade (low choice) followed by Brahman 
(good) and Charolais (low good) steers. Heterosis for quality 
grade was low for Angus crosses but important (P<.05) and 
positive for the Brahman x Charolais reciprocal crosses (1/2 
grade). Comerford et al. (1988) found Hereford had marbling 
scores that were 3.1 units higher (Pc.Ol) than the average of 
the other straightbreds (Simmental, Limousin and Brahman). 
Brahman had scores that were 2.44 units lower (Pc.Ol) than the 
straightbred average. Both Simmental and Limousin were


