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INTRODUCTION
The logical end points at which dif ferent  breeds of ca t t l e ,  under a specified set of management and envir°al-i' 
mental influences, produce desirable carcasses for spec i f i c  markets may vary. By using regression and c 0 ' 
ance analysis,  serial  slaughter offers an opportunity to choose a logical end point when assessing g r o u p  
treatment e f fec ts  on carcass character ist ics (Berg i t  a t . ,  1978). The objectives of this study were to 
ef fects of the energy density of the diet,  breed type and housing regimen on carcass characterist ics an 
attributes of cat t le  se r ia l ly  slaughtered over a range of 18 2  kilograms.

MATERIALS AND METHODS
E x p e A i m e n t a t  d e s i g n .  Thirty-seven Angus calves from a herd of small mature s ize cows (approximately 
mature weight) and 35 Holstein calves from many different dairy herds were used in this study to represe^
extremes in mature size.  These cat t le  had USDA feeder ca l f  grades of small frame, number 1 thickness, 3 pjn?
large frame, number 2 thickness for Angus and Holstein, respectively.  Average ini t ia l  weights at the 
of the experiment were 219.U  + 14.^8 and 233 .9  ̂ +26.31 kg for Angus and Holsteins, respectively.  i a t , o o r s .  
randomly assigned within breed to inside individual pens or conventional lots with electronic feeding ernef̂ ĵ 
They were a d  L i b i t u m  fed either a high corn grain ration or a corn s i lage ration with appropriate supp er e3 
(Thonney i t  a t . ,  1980). Within each breed and across each ration and type of housing, ca t t le  were slaug 
at f ive weights. Preassigned slaughter weights and the experimental design are in table 1. £,f

E x p e A t m e n t a t  p A O c e d u A t .  When an animal reached its designated slaughter weight, it was held off  feed ** 0b'
for 18 hr prior to transport 15 miles to the abattoir.  After slaughter, the hot carcass weight )Ĥ W' ot.aie cljjj
tained and carcasses were chil led at 1° C. Seven days post slaughter, a randomly selected side (wholes 3,1
side, WCS) from each carcass was quartered between the 12th and 13th rib,  as outlined by Wellington l , 2t 
Schoonover t t  a t .  (1967), with the modification that the saw cut was made through the upper 1/3 of the

12th
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thoracic vertebrae of the hanging carcass side. Carcass sides were scored for maturity and evaluate - J '
linq (intramuscular fat) on the exposed surface of the LongtAAimuA m. by comparison with photographic e I4', . . . . ___ \ . i  ̂ e___ ____ •_____ ,i__ _i_:______ *.u« norcen103 .„rii5
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(Wellington and Stouffer,  1959) and consensus of at least four appraisers who also estimated the percen 
ney, pelvic and heart fat  (EKPH). Quality and yield grades were calculated according to USDA o f f i c i a  
for beef carcasses (Carpenter e t  a t . ,  1977). , c c3>

LongtAAim uA  m. areas were traced and an average of three measurements was taken using an electronic 9^?^ 
culator - plan imeter (Numonic Corp. , North West Pennsylvania). A single measurement of external^

d)
and JtH*

over the L o n g ^ 6 6 ' i m u A  m. was made. Wholesale cuts were separated following a procedure adapted from p
for beef carcass evaluation (Schoonover a t . ,  1967), and grouped into primal (chuck, rib,  loin an
non-primaI 
TABLE 1.

I L d 3 3  c v a i  ua L i i \ j l  i iu u iiu v  a i xsv. . ,  ■ j'-' i / y U l,u  r  '  » * f a t
(brisket,  shank, flank and plate) categories.  Primal cuts were trimmed to 1 cm external T _

EXPERIMENTAL DESIGN
de a«0

Breed Housing Rat ion 1 S T
Slaughter 
AO8 A5A

weight
499

t. k£-544 590 635
— Number of animals

Angus Conventional C o m grain 1 2 2 2 2
Corn silage 1 2 2 2 2

Individual pens C o m grain 2 1 2 2 2
C o m silage 2 2 2 2 2

Holstein Conventional C o m grain 1 2 2 1 1
C o m silage 1 2 2 2 1

Individual pens C o m grain 2 2 2 2 2
C o m silage 2 2 2 2 2

weighed (TPC). T h e  other '
non-primal cuts from the W calc 0f 
boned. Total bone of W6 S * a o n t e n[ :l¡ í  
lated using the fractional .i a lc u  u j i u y  u i l  > ----  n f
bone in deboned side. N°n g ] 
bone was subtracted from t ° v j e \ g b i ’ 
to provide primal cuts bone

S ta tu , t te a t  anatyAiA
ci 5

An3lyhr3Vcovariance (Snedecor a n d  <' ° <' s/ar lSj  
1976) was used to part j t ' ° "  cts 
associated with the main e ¡r 
ration, breed, location, *• the
K m s! n o f  f o n t  y a c  t "P ^ tc d  q (]
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sum of squares method (Draper and Smith, 1966). Significant main e f fect  deviations from common 
included in the model.

RESULTS AND DISCUSSION 

Wh
. h t . w e . ^ V

wnile dressing percentage is often used as an indicator of weight of carcass for a given l ive weig ^  k9 
to regress hot carcass weight on 1 ive weight. Hot carcass weight increased (P<.005) .7^  ̂ kg for ea 
in shrunk l ive weight (table 2 ) and this relationshipwas independent of ration, breed and location- ^  
there was a significant, (P<.05) ration by breed by location interaction, in any ration-location su £(,at. an(
cat t le  produced heavier carcasses at the same l ive  weight (table 2, f igure 1).  Data in table 3 s j \ o ^
any breed- 1  ocat ion subclass ca t t le  fed grain produced heavier carcasses than ca t t l e  fed s i lage and ¡of3 
breed-ration subclass cat t le  fed in confinement produced heavier carcasses than cat t le  fed in conYgS5e5 '
The absolute difference between rations, breeds or locations depended, however, on the other sub î , d) l9'jf'

istent with previous observations (Berg and Butterfi^ 0fdifference between Angus and Holsteins is cons
J5Callow, 1961; Cole e t  a t . ,  1965; Maiga, 197 ;̂ and Wellington, 1971) and may be a reflection P r i m a r ^ er] r3 . 

ferences in fatness intrinsic to differences in mature size between breeds and to differences betw ^  
and locations in energy available above maintenance and muscle deposition. However, variations e 
and Holstein cat t le  for gut f i l l  and non-carcass components were observed by S impfendorfer (197^) - ^ c 3**

:reased (Pc.005) on'  ̂ fh3Values for quality grade, fat  thickness, ribeye area, EKPH and y ie ld grade a l l  Inc 
side weight increased (table 2).  Angus carcasses graded 2/3 unit higher than Holst ein «rc as se s ,  degree; 
Angus and 5 Holsteins, all  at the l ightest  slaughter weights, had marbling scores below the small wiAngus
observation that energy density of the diet had no

tH
ifluence on quality grade (marbling) is cons
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nOrtc k
"Vb] ¡nr, . Y°ung and Kauffman (n9 in r= f  ---- , nowever, u ue y  at.  ( i j / i )  observed more
l"‘  for e , r , arcasses trOT1 ca t t le  finished on a higher energy diet.  L o n g i A i l m u A  m . area increased (P<.005) . 196 
0 stein kg 'ncrease in cold side weight (table 2). Angus carcasses measured 5 cm2 greater (P<.005) than 

^   ̂ tcasses at the same weight. This is in agreement with Maiga (197*0 and Wellington (1971).

MEAN e f f e c t s a n d c o v a r i a t e f o r  e a c h r e s p o n s e v a r i a b l eI
c -u«>
^ Us'Holst

!ï;*«

• s *  " * l>

Hot carcass 
weight, kga,C

Quality 
grade*3 Fat bthickness, cm

RibeyeJ, Estimated Yield.
KPH fat, % grade

Primal^cuts 
weight, kg

id,y

ein)

5.94(2.14) ,Ji . 222 (. 314) ,080(.095) -1.204(1.656) -,019(.099) .126(.128) -4.22(4.92)

29.64(2.60)z 2.180(.332)z -.598(.638) 5.018(1.746/ 2.436(.664f ,979(.137f

5.78(2.14)y -.044(.314) 1.998(.952) 3.098(1.656)
. 744 (.017)Z .063(.007)Z ,0124(.002)Z .196(.035)z

■030(.099) .030(.130)
.026(.002)z .025(.003f

^ H (wei8ht)f

308. 8 14.29
. 012 (.002)

1.1
^JLSan_weight;a,b

van,

^N^^fica C0'*'<* carcass side weight which averaged 151.8 kilograms 
.• nt (E<.05) ration x breed x location interaction f W W  1 in —

71.1
-.014(.002)z

3.04
ĉ Vafiato 7  shrunk live weight which averaged 495.2 kilograms

3.19

-8.92(4.96)

-1.05(5.04)
.598(.01lf

____ 115.3

'b '“u°n Co Payenthesis is standard error of the mean.
Variate or change in response variable for each 1 kg heavier weight. 

h 5 avert 1x1 covariate
average choice, 16

-b covariate between Angus and Holstein.
Hi8h6r 3ge 8°°d, 13
7c. . m*3ers mean lower expected yield of retail meat from primal cuts.

average prime.

P<.1
XP<.05
yP<.025
ZP<.005

Ribeye area = Longissimus muscle 
area.

4 >
arid rS been demonstrated that there i s  an insignificant breed difference in muscle weight distributic 
^ « t e r f i e i d ,  1976), the variations in L o n g l i i t i m i  m . area between cat t le  breeds observed in this 
Catt) e explained by their d if ferent ly  shaped muscles; Holsteins had longer and thinner muscles thanCatt*e.

'bcf'^ter s :j
Stej6®Sed Cg °e We' 9hts, fat thickness measurements were about the same in Angus and Holstein steers,  but with 

bs. a arcass side weight, fat thickness increased .012 cm/kg increased side weight more for Angus than Hol-%
We:c,s lest;n9US steers had more EKPH than Holsteins at l ighter weights. However, EKPH increased .014 percentage . '9ht. * Dp"" ’ . . . . . . .  ...........  . . . r 3
S i  s‘-, AnPSr increased side weight for Angus than Holsteins. Thus, in the range of conventional slaughter 

, usi ( w 9US steers have more subcutaneous fat  at any given carcass weight than Holstein steers.  Similar
ri. " s Were ------ --J ■ ■ ■  - - « .................... - » ' ----- ' ............ ' ---- '

'«£. , et had
i t  dip  ̂ reported by Adams i t  a l .  (1973), Dikeman i t  a l .  (1977) and Wellington (1971). Energy density

*1 9 7 7 / ^  n° s '9nificant e f fe c t  on fat thickness (table 2) which agrees with the findings of Theunick 
and Miller i t  a t .  (1977). However, other investigators (Kauffman i t  a t . ,  1968; Utley i t  a t .  ,

2
-S2NTINUED

0e<j

%
■op

'Of8ht)

¿ i(Weight)

9h
icant -9l) influence on fat thickness in young growing animals, but breed and level of  energy intake had a

>n-primal cuts
weight, kg

Trimmed prjimal 
cuts weight, kg

Trimmed bonelegs primal 
cuts weight, kg

Trimmed boneless grimal 
cuts weight, kg

318 (. 4 82 ) -.694(.544) -.496(.790) .636(1.020)
•26(3.66)v 5.480(3.720) 10.370(6.000) 6.680(1.204)z
040(.466) -.488(.556) .686(.762) 2.034 (. 998)W
308(.011)z • 558(.012)Z .516(.019)z . 196 (. 009)z
072(.011)z -.082 (.012) -.080(.019)Z -

35.2 104.8 90.5 90.1

1975; and Woody 
i t  a l .  , 1 9 7 8 )
concluded that 
percentage of 
grain in the diet 
s igni f i cantly  in­
fluenced carcass 
fat thickness.
On the other hand , 
Maiga (1974) sug­
gested that only 
breed had a sig-

¡¡K -ade

Ml) e'

e ffect  during the fattening phase.

'bcreased 0.025 unit/kg increase in side weight. There was no ration or location e ffect .  
Ŝ es yield graded . 9 7 9

However,
e 'hs Yield graded .979 units higher (P<.005) than Holsteins at any given cold side weight. Thus,

* *  n o  ad higher expected yield of retai l  meat from high priced cuts,  which supports the conclusions of
(19 6 5 ) 7 s

r hr c
im (1975) and Wellington (1971).

L*ah|r 6ach KS*'rahes the relationship of primal cuts weight (PC) to cold side weight. PC increased (P<. 005) .598 
% de 2). k9 increase in cold side weight (table 2). Holsteins had 8.92 kg more (P<.1) PC than Angus steers 

s- ’ rh!s is in agreement with the findings of Dikeman i t  a t .  (1977) for Holsteins U4 heavy British beef

7 ^ ’ b « * * >  observed lower proportions for most of what was considered in this study as primal cuts (shoulder, 
7 ’ and rump) in the carcasses of the fattened steers than unfattened steers in beef ca t t le .  From 

N s I S weiqhr 2  ̂ observations and the findings of this study, it is suggested that Angus produced more hot 
)(trae the and had greater fat content (Nour i t  a t .  , 1980) than Holstein steers.  This was expected to in- 

Was°*:>0 r *:i0n of PC, but on the contrary, it was reflected in lower weights of PC probably because the
tL dePosited in other parts of the carcass as observed by Luitingh (1962).bnk "91

t 11 qkS iNPC) increased (P<.005) .3 0 8  kg for each kilogram increase in cold side weight (table 2).  Al­
bs S'9ht 9bter weights the yield of NPC was similar in the two breeds; in Angus it increased with increasing 

c°uid a a s igni f i cant ly  (P<.005) faster rate than in Holstein steers.  The faster rate of increase for
dll*» 4. I__I _______ • r r . . . . . . .  . • I ei  _ - 1 . ___ 1 - I - * . «  f \ r^A i n n c  a r i a  i ndue to the deposition of fat primarily in the brisket,  flank and plate. These findings are in
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f c to
agreement with Luitingh (1962) who compared the y ie ld of the ventral parts of the carcass (comparable par ôrrned 
the NPC) in fattened and unfattened beef steers.  He concluded that these parts, where fat.was depositee, 
a s ignif icant ly  (Pc.01) larger portion of the carcass in fattened than unfattened steers.

Nour e X  oX. (1 9 8 0 ) showed that the increase in rib weight in these Angus steers was mainly due to depositio

. 130

115

100

85

70

HOLSTEIN 
TBPC, WT = 7.0 5 + 0.558 W

O ✓
o

¡gh*5'
fa t ,  which even surpassed muscle growth at heavie\
From these observations and the above mentioned 1 , 3t 1 
of rate of increase of NPC, it could be conclude r5 ^  
additional increment in carcass weight in Angus s b ° ^ 0
deposited mainly as fat  in the ventral parts of t ^  
Similar observations were reported by Luitingh ( > faste . 
concluded that fattening beef steers resulted in e 
growth rate and greater increase in weight for th^  )ea 
of the carcass that command the lowest price and
demand. ed Pr 1

Q. 1

ANGUS 
TBPC, WT 1 7 .5  + 0.476 W

Figure 3 i l l us trates  the relationship between t r  1 
mal cuts (TPC) and cold side weight in Angus and " , ^ r e 
steers.  TPC increased (P<-05) .558 kg for each 
in cold side weight (table 2). Moreover, neither 51.

. . . r, __ j TPr 11
i a  i. I v_m i u i  ■ WVU«. • • • •  . — —---- ----------  / j p 5  -
was the covariate,  TPC differences favored Hols  ̂ ^ em

f3cT 125 T 75-------------- Z25~
kg) in individual housing and Angus (+5.29 kg) 
tional housing. .

.005 > ‘ 0 0 Tblur, wriXorii ) , 1 . j /p/
the relationship between TBPC and shrunk l ive weight (SLW). TBPC increased 1 " j 

ase in SLW (table 2). A three way ration-breed-location interaction significan id.

ISO-
SIDE WEIGHT, KG

Figure 4 i l lustrates 
kg for each kg increa__
influenced the yield of TBPC. However, at any given SLW, Angus_produced mo 
locations than Holstein steers.
kg for the grain-fed, to 5-96 kg for the si lage t
were 1.36 and 6.21 kg for grain and si lage rations,  respectively.  Lower y ie ld of TBPC from l ive 5,111
stein steers was due mainly to greater gut f i l l  and heavier non-carcass components than in the Angus 
observations were reported by Simpfendorfer (1974). At

a . ._.  __  . . .a„  r . re (table 3, P<.005)TBP cÛ 0m ' V
The d'ifference^varied (table 3) in the conventionally housed catt le
for the si lage-fed steers.  For individually housed ca t t le ,  breed 0 f J  r

Lower y ie ld of TBPC from l ive we<9 -•-'i

ct*
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the n;.° attempt was made in this study to trim the intermuscular fat  from the TBPC, it could be argued that
'r'terniytUre Eor actua' yield of TBPC would be dif ferent.  Truscott &£ a Z .
tilth nkSCU' ar ât was similar at the same total fa t  weight for Friesian and Angus steers.  
Woijij ^Sarvations of Dikeman et  a Z .  (1977)

(1976) suggested that the weight of 
This is consistent 

Therefore, with trimming of intermuscular fat^ Holstein carcasses
maintain their superior yield of TBPC.

"ese r
esu' ts  suggest that packers should pay more for l ive  Angus than l ive Holstein steers unless the non- 

^  SUBCLASS DEVIATIONS FROM MEAN WITH SHRUNK LIVE WEIGHT AS COVARIATE

Grain
Angus H o lste in

IritttteriCkSS wei8ht> k8 a b o n eless p rim al-£ut

I n d iv id ­
u a l

Conven- 
t  io n a l

I n d iv id ­
u a l

S ila g e G rain

rca
■ ^Îgh t ,  kg

18.11

2.60

16.95

5.30

Conven­
t io n a l

In d iv id ­
u a l

Conven­
t io n a l

In d iv id ­
u a l

S ila g e
Conven­
t io n a l

14.51

3.22

9.71

2.23

-3.73

1.24

-16.79 -17.33

-6.70 -2.99

-18.77

-3.74
ss

^Uld on,y interested in the yield of trimmed primal cuts,  this study suggests that carcasses from both breeds 
TP(;eSU' t ‘n similar yields of TPC. The re t a i ler ,  however, is interested in carcasses that wil l  yield more 

111-,- and TBPC. Holstein carcasses would be a better choice for retai lers  than Angus carcasses.
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