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THE EFFECT OF COW SIZE, MILK YIELD AND COW CONDITION ON THE CARCASS CHARACTERISTICS AND MEAT QUALITY
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INTRODUCTION
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Crossbreeding is now a relatively common practice in commercial beef operations in North America- 2
been largely stimulated by the importations of European breeds in the late sixties and early sevent? 19751,
newer sire breeds have received much attention from many researchers (Smith et al. 1976, Young et 2 'Cagci”q'

particularly in their ability to improve important factors such as feedlot gain, feed conversion an zd o
quality. However, little information has been collected on the role of maternal effects in the cDWt 4ct? {
after using bulls of different mature size. Milk yield of the dam has been shown to be an importa? a4

calf weaning weight, and yet there is considerable variation both within and among breeds (RutlEdge eztus {f
Butson et al. 1980). Dairy breeds such as the Holstein or Brown Swiss might thus have a role in the o5 et
cow, but inclusions of extreme dairy breeds may lead to inferior carcass quality, particularly with ¥ 1976);,
muscle to bone ratio. Cow size has been the subject of much research (reviewed by Morris and Wilt(_’n’ of 7*
but little has been published on its possible effects of the carcass characteristics and meat qua}lt'v b
geny. Cow condition has also been shown to be highly related to reproductive performance (Spelbrl"lg
1977), but little has been reported on its effects on progeny carcass characteristics.
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The main objectives of this study were to determine the effects of cow factors (cow size, milk ylel i
condition) on the carcass characteristics and meat quality of their progeny.

MATERIAL AND METHODS

t
Angus, Hereford and Shorthorn cows were bred to produce both straightbred and crossbred calves and b‘}]jef5e)';m!‘
larger beef breeds including Charolais, Chianina, Limousin and Maine-Anjou and dairy breeds such a8 o :
Ayrshire, Holstein and Brown Swiss. These matings produced female offspring which had an extre‘“‘?ly f[af:
in both mature size and potential milk yield. All heifer calves were reared on a conventional diet A“guixif“
silage with a minimum of grain supplementation and bred to Angus sires to calve at two years of 8%
sires were used to minimize calving difficulty. As many as possible were retained to produce seco?

calves. All cows were bred to a Simmental bull. fcrr"“
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All calves from both the Angus and Simmental matings were weaned at six to seven months of age andnted v
=

to the feedlot section of the research centre. These animals were fed a corn silage diet supple™ ﬂl‘n'f‘
e b
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some high moisture corn late in the feeding period to achieve 10 mm backfat in the case of Angus 5* ¢he g
and 7 mm backfat in the case of the Simmental sired calves. Backfat was measured ultrasonically 2
ribs using a Scanogram.

All animals were slaughtered at the University of Guelph abattoir following established prOCeduref,;'Simﬂg
of all the carcasses was separated into fat, lean and bone after hanging for 7 days. The M. 10“?’1?’( fo*
from the 9-10-11th ribs was removed from the dissected residues, vacuum packaged and stored at ~ g :
later quality determinations. i

The roasts were later selected from the freezer by a process of stratified randomization. Roast® wze g
one of the three groups based on the animal's dam size (small, medium, large) and selected from £he i“tfln"‘ﬁ
random. All roasts were thawed at room temperature for 24 hours and then dry roasted at 177°C t0 a0d #
temperature of 72°C. For sensory evaluation 1.3 cm cubes were cut from the 9-10th rib of the LD affer
to equilibrate to room temperature (210C). The cubes of meat were scored for juiciness (impfesslonon 0 fiv.
continued chewing) flavour, tenderness and overall acceptability by an 8 member semi-trained pane e 11dflgf‘"t
unstructured 15 cm scale. Meat samples for objective measurements were taken after cooking fro® . the
adjacent to those used for sensory evaluation. These cores, 2.54 cms in diameter were taken "’":rosilogfél
the L.D. and sheared on a Warner Bratzler shear. Shear values were recorded as maximum force i

2.54 cm core. o
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The least squares method described by Harvey (1960) for multiple classifications with unequa peif ¥ g g
ft d w
té

was used to study the effect of cow factors on the carcass characteristics and meat quality © a i
All variables of interest were considered to be independent continuous variables and were inCOﬂ,’o reed'int‘,
regression effects in analyses that also included experimental group, sex of calf and sire Withlnhangesf E{{;«.
tial regression coefficients were calculated to show the changes in progeny carcass quality foT e eed Ofgﬂﬂd
cow factors of interest (cow size, milk yield and cow condition). Means were computed both foT 45 co?
(Angus or Simmental) and sex of calf although the former could not be statistically compared due

of sire of calf and age of dam.

RESULTS AND DISCUSSION #

The effects of cow factors on some of the more important performance variables of their calves = 4ay® 10
Table 1. A 100 kg increase in cow weight gave calves that were 28 kg heavier at slaughter and . C?c 4
reaching the heavier slaughter point. The same increment in cow weight produced a 19 kg increase heﬂvldnfﬂ
cass weight. Young et al (1978) found that Charolais sired cows produced calves which were 1 e

Angus or Hereford sired cows at 452 days of age. Although it is a biological fact that larger Co-te
larger calves no other study has shown the regression of calf slaughter weight on cow weight- L

. . . ilk
increases in calf slaughter weight could thus be predicted by a 100 kg increase in cow weight- %
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it -tle effect on slaughter age and a 100 kg increase in milk yield only gave a 2.5 kg increase in

Several authors (Notter et al. 1978; Butson et al. 1980) have reported that cow milk yield
ingfy .lationship with calf weaning weight, and selection for increased lactation performance can

Bhtey '1§Creases in calf weaning weights. No other study has followed the effect of milk thFough to

wf>fﬂaughtendp°1nt, and it appears by this stage milk yield of the cow has very little effect on weight or

: .:LdEpth €T.  Cow condition had an important effect on slaughter endpoint variables. A 1 mm increase in

Wer - OVer the rib (Table 1) gave a reduction in 4.3 days in time to slaughter and a decrease in

%1y ﬁw%ht‘of 5.7 kg. Cows that put on fat on a constant energy intake thus tend to have calves which

£ Slain;ng" Sex of calf had important effects on the overall means (Table 1). Steers were older and

Ves 1, Ehter than heifers. Simmental sired calves were also older and heavier at slaughter than Angus

884 this could also have included age of dam effects.
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H%De
Ealsiiint ?f Progeny carcasses was not influenced by cow weight, milk yield or cow condition. Angus and
nhssicdlves had similar dressing percents while there was also no dlfference between st?ers and

Degg (8 N8 percent is a much overrated carcass variable which is mainly influenced by gutfill and car-
as €rg and Butterfield, 1976). It is thus not surprising that no differences were found in dressing

Prog
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geny were slaughtered at similar fatness, and under the same conditioms.
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edry 4 Progeny carcasses was not influenced by cow weight, milk yield or cow condition. Other

et al, 1970; Koch et al. 1976) have generally found lower marbling scores when Europedn breeds
nsh&meo British breeds, but the comparisons were not made at the same carcass fatness. Marbling is
=

o a0 important trait in the North American market, but can only be obtained to visible levels in
e

lepg e t dsses. Other regressions involving meat colour, meat texture and meat firmness were not
Whep me S safely be concluded that cow factors have no effect on these variables of subjective
asured s :
£ Sured in their progeny.

o Tab§2 28120, milk yield and cow condition on carcass tissue yield in the ﬁarcasses of their prog?ny
S A 100 kg increase in cow weight gave a 14 kg increase in lean tissue, 1.8 kg increase in
‘tail& lncrease in bone. Young et al. (1978) found that larger cows gave progeny that had a higher
Ung no EYOduCt although the data was adjusted to a constant slaughter age of 468 days. Koch et al.
api i fefen [e?ence in retail product in carcasses produced from Angus or Hereford dams, although there
‘Eﬁrs to €€ in mature weight between these two breeds. Providing carcasses are at the same fatmness
&t aIklllght ca:ETO inherent advantage to any dam size in terms of saleable product from progeny carc?sses.
In&rJgEHEra Cdsées (<200 kg and >350 kg) are often more difficult to Qispose of in thcyNorth émer:can
a] ;ﬂs ink Y incur discounts. Milk yield as expected had little effect on carcass tissue yields. A
"™1icap; O@ fat depth (Table 2) decreased lean yield by 2.6 kg, fat by 0.4 kg and bone by 0.8 kg. The
O0S are that larger cows produce larger calves which are heavier at slaughter and produce more
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betWQEHQ effect of cow weight on progeny lean weight was not large. Large differences in tissue
. %ct breed of sire and sex of calf.

s
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0, Idrtial rSIZQ, milk yield and cow condition on meat quality traits of their calves are presented in
‘uﬁ“mq Aly Toa €8ression coefficients for taste panel variables regressed on cow factors all yielded values
b agy, gy, S were
0 1oy h €nce
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found to be quite acceptable by the taste panel which indicated cow factors had no
On organoleptic qualities of the progeny meat. Similar results were found by Koch et al.
S were not slaughtered at constant fatness.
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Progy,
iSE‘?w WZEZhEaFtle which are older and heavier at slaughter although there'is no evidence from this
FaLlC 2 me'lad any influence on progeny meat quality. Milk yield had little effect on'carcass
! S T 4t quality. Fat cows under a constant feeding regime tend to produce early fattening

Lg ad no effect on progeny meat quality.
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TABLE 1. Effect of cow size, milk yield and cow condition on carcass characteristics of their ca

Partial Breed of sire
Dependent Independent Regression 2 Means ife
Variable Variable Coefficient + SE R Angus Simmental He ~
it o
e e e et el e e e —— p———— Oj 40¥
Slaughter age Cow weight kg 0.14 0.026 0.48 430.7 474.6 e
(days) Milk yield kg -0.009 0.0036
Cow condition mm -4.3 0.54 . 40
5.0 (.
Slaughter Cow weight kg 0.28 0.028 067 392.9 479.3 o
weight Milk yield kg 0.025 0.0039
(kg) Cow condition mm -5.7 0.59 . off
o/0%
Cold carcass Cow weight kg 0.19 0.019 0.67 229.4 285.1 Ze
weight Milk yield kg 0.013 0.0026
(kg) Cow condition mm -3.9 0.39 40"
9.9
Dressing 7% Cow weight 0.003 0.0013 016 59 60.4 :
Milk yield 0.000 0.0000
Cow condition -0.1 0.03 0
63
Marbling+ Cow weight -0.003 0.0006 0.14 6,1 6leZ
Milk yield 0.000 0.0000 g
Cow condition 0.000 0.0000 =
//
Based on 627 records
ere 1%

Regression for subjective estimation of meat colour, carcass texture and carcass firmness ¥
significant

+
Marbling measured on a 9 point scale.

b
#Means for sex were all significantly different (P<0.05)
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of coyw size, milk yield and cow condition on carcass tissue yield

Partial Breed of sire Sex of calf
Independent Regression 2 Means Means
Variable Coefficient + SE R Angus Simmental Heifer Bull
wEight £ a b
08 Milk oL cow 0.14 0.024 0.66 66.78 84.64 13.02 82.39
C Sayreld 0.006 0.0032
"elghe OW condition =6 0.48
5) Wes
M?lght of cow 0.018 0.0072 0.42 29.24 34,12 31.25% 33.38b
11k yield 0.006 0.001
OW condition -0.4 0.14
Weig '
Miéht OF oo 0.034 _  0.002 0.67 17.81 22.57 19.12%  22.34°
b k yielq 0.002 0.0004
“OW condition -0.8 0.06
d o -
“Brg Fecorgg

85y

on ¢
i Or muscle B 3 s . o
0§ ¢ one ratio was not significant (P>0.05)

Sex y
$ we
e an1 significantly different (P<0.05)

TABLE 3, Breed and sex means for taste panel scores+ (0~-15cm scale)
Breed of sire Sex of calf
Means Means

Dependent variable Angus Simmental Heifer Bull

Flavour cms 771 8.41 8.01 8.39

Juiei

Ulciness 8.20 8.56 8.35 8.75

Tenderness cms 71293 8.61 8.20 '8.53

O (e S centab il ity ens 7.80 8.17 7.93 8.25

She

hear force kg 5.03 6.13 5.47  5.48

Baseq on 124 records

C 5 . -
oW factors all gave a partial regression coefficient of zero

All sex means were not significant (P>0.05)






