C-43 Animal Product’

: ; S
The Effects of Spatial Restriction and Behavioural Deprivation on Meat Quality in Grain-Fed Veal Calve

Scott, S.L.', Pommier, S.?, Lapierre, H.?2, Rushen, J.% and de Passillé, A.M.B. 2

'Département des sciences animales, Université Laval, Québec, QC, GIK 7P4, Canada. Canidh
2Agn'culture and Agri-Food Canada, Lennoxville Dairy and Swine Research and Development Centre, Lennoxville, QC, JIM 1Z3,

Introduction
s !

The development of intensive animal production systems has often resulted in more animals being raised in a limited space; which o
turn led to concerns about the welfare of animals raised in these systems. For example, it is presumed that veal calves raised in crates © gy
stressed than those raised in pens as a result of spatial restriction. In some previous experiments designed to test this hypotheslsk- 4
raised in crates were not exposed the same conditions (e.g. tethering, flooring, siding, bedding), which may have confounded the eXPn 1994"
results and thus the conclusions drawn from them about potentially stressful effects of spatial restriction (for discussion, see Rush® ilienu’fi
In order to evaluate whether spatial restriction is stressful for veal calves, it would be necessary to raise all animals under
environmental conditions, with spatial restriction as the only variable factor. . ouf

We carried out such an experiment with grain-fed veal calves raised in crates or pens under identical environmental conditions it 9
that the growth rate was reduced in the group raised in crates (de Passillé and Rushen, 1995). This effect on growth rate indicated. A6 i
restriction was stressful for the calves. Since stress plays a well-known role in the production of dark, firm and dry (DFD) meat i Cheref(‘“‘
hypothesised that spatial restriction would also have an effect on the quality of the meat produced from these grain-fed veal calves:
the objective of this study was to examine the effects of spatial restriction on parameters of meat quality.

i
4

Materials and Methods ’
bl
Animals and housing: Experimental procedures were approved by the local animal care committee at the Lennoxville Dairy ar:} wf"
Research and Development Centre, which is itself monitored by the Canadian Council for Animal Care. F orty-eight Holstein bull © ; 198?‘
raised from 1 wk of age to market weight (approximately 255 kg) according to recommended codes of practice (Agriculture Cand rC" o
They were housed in two rooms of a single barn and were fed a mixture of whole comn plus protein supplement at 0900 h and comm®
replacer once a day at 1300 h, o de{F;
Treatments: The calves were housed individually in either crates (0.5 to 0.65 m wide x 1.8 m deep) or pens (2.1 m wide s 1. : ol
The width of the crates was progressively expanded as the calves grew in order to provide a relatively constant degree of Spa“.a] o N
over the experimental period. Thus, the width of the crates attained a maximum of 0.65 m by 111 days of age. Apart from their siZ& it
and cages were identical, with solid concrete floors covered with wood shavings as bedding, and with sides constructed of iron bars ©

s ) . Ve
limited contact between calves. The pens and the crates were interspersed throughout each room in order to ensure that all 3
exposed to identical environmental conditions.

trained grader. In the Canadian grading system for veal carcasses, both colour and the muscling are taken into account. Colour grades goe o
to 4, with 1 being assigned to the palest carcasses. In addition, carcasses with good muscling receive a score of A, those with .acC d‘é
muscling receive a score of B, and those with inadequate muscling receive a score of C. These two factors combine to make ten pOsSlb %
(A1, A2, A3, A4, B1, B2, B3, B4, C1, and C2). o
Statistical analysis: Data were subjected to an analysis of variance (ANOVA) using a general linear model (SAS, 1989). Thee o
included housing as the main factor. Since this initial ANOVA revealed that the liveweight at slaughter was significantly different bet® cludfd

two groups, the carcass data (hot and cold carcass weights and hot and cold dressing %) were subjected to an ANOVA which 1
slaughter weight as a covariable.

Results

¢
Results from the statistical analyses of the data are presented in Table 1. Calves raised in crates tended to take longer to reach the thf

slaughter weight of 255 kg compared with those raised in pens (P<0.10), with some animals not even reaching that weight by the €. "

Discussion

i |

As discussed by Rushen (1994), it is often difficult to establish whether or not certain management practices used in animal Produ: i |

have an impact on the welfare of the species in question. Reduced productivity is often taken as an indication that the animal’s Welfarwi‘h

been compromised. We previously reported that the average daily gain was slower for the grain-fed veal calves raised in crates compa™® o
those raised in pens (de Passillé and Rushen, 1995), suggesting that spatial restriction was indeed stressful for these animals. As ca

3
from Table 1, this slower rate of gain also prolonged time to slaughter by five days, which would be expected to increase production cost
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: carcai;i:s“;‘r‘o: thlese eft_’ects‘of housing‘ on l.ive. animal performance, we also observed effects on the colour of the carcasses produced,
trog etal (19 calves raised in crates being sxgmficantly darker than those from calves raised in pens. This contrasts with the results of
the - 96),.who found no effect of crate width (0.56 m, 0.66 m and 0.76 m) on brisket colour in special-fed veal calves. However,
! ﬁndic;ate width they used was only >1 0. cm wider than the crates we used, so likely all their calves were spatially restricted.
g of an effect of spatial restriction on carcass colour suggests that muscle glycogen reserves were lower in calves raised in

i (Tateg follows:
Oowy: . .
| CArcgggeg fror:g;lranqun to the abattoir, although the carcass pH was not determined. If glycogen reserves were shown to be reduced in the
a-naddiﬁonal L G fVes ra.used in crates, it would suggest that they were affected to a greater degree by transport stress, which in turn would be
, Slgniﬁcam i v‘:ﬂ irmation that their welfare was compromised. It should be noted, however, that although the change in carcass colour was
haS(‘ Carcagg colour as not of. a great enough magnitude to influence the grade assigned the carcass. This could be attributed to the fact that the
1 : , as determined by luminous reflectivity, is an objective measure, while the carcass grade is a subjective measure.
it Onelyg;
i 1ons
L Gra
| a1n-f . aiade s . :
| Plodygg, Car:: veal calves raised individually in crates tended to take longer to reach slaughter weight than calves raised in pens. They also
y 8Tam~fed veal chseS that were darker than those of calves raised in pens. These results suggest that spatial restriction represented a stress for
o ves.
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-7“;{ Table 1. Effect of housing on live and carcass weights, dressing percent, colour and grade in grain-fed veal calves.
W
it ‘l"i
;ss?“f Housing” Significance”
|
b Crates Pens SEM*
of Age al
o tslaughter 182 177 2.0 0.097
g Say .
i Bhter weight (kg) 250.7 2593 1.6 0.0004
j|  Hot ,
nol‘; { Carcass weight (kg)” 1609 158.4 10 0.12
) { Co]d
| Carcass weight (kg)™ 141.1 138.9 1.0 0.15
‘ Hot .
Oressing 9™ 63.1 62.1 0.4 0.12
Col :
| d dresging % v 55.4 54.5 0.4 0.16
A AR g
o y Dous reflectivity (1x) 39.5 43.0 0.8 0.003
f anad;
! 1an carcass grade” 2.9 2.9
/ f . ; 03 1.00
s y r:;t‘sflflares means, Crates = 1.17 m” per animal, Pens =3.78 m? per animal.
. xstanablhty of a significant effect due to housing,
"Me dard error of the mean, n = 24.
v e:ns adjusted using slaughter weight as a covariable.
s ‘ 3 cosurzf,d on the surface of the pectoralis major muscle (brisket) with a Minolta colorimeter; a higher reading indicates a paler muscle colour.
¥ Minn;bmahon of muscling score (A, B, C) and Minolta colour score (1, 2, 3, 4). For carcasses receiving a muscling score of A or B, a
f muso ta colour score > 50 = class 1, 40 to 49 = class 2, 30 to 39 = class 3, and a colour score <29 = class 4. For carcasses receiving a
lef‘ nUmzlmg score of C, a Minolta colour score > 40 =1 and 39 or less = 2. For statistical analysis, carcass grades were transformed into
; ers according to the following scale: a grade of Al=1,A2=2, A3=3,A4=4B1=5B2=6,B3=7, B4=8,C1=9,and C2=10.
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