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I n t r o d u c t io n

Z h: deVel0Pmr  ° f i "tensir  animal production systems has often resulted in more animals being raised in a limited space, ^  *
T s  ed th " Z  6 ° f  anir ‘S/ aiSed ^  111656 SyStemS' F°r CXample’ h  h  p~ d - a l  calves raised in crates *  'stressed than those raised in pens as a result of spatial restriction. In some previous experiments designed to test this hypothesis, f

r su s L TthusThT  n0t 6XP°Se h T  C°”diti0nS (e'8' tetherin& fl00lin8’ sidin& heading), which may have confounded the e f f - J
In^rderH to^vdlaate^hrth0118 7 7  ab°Ut P°tentially stressful effects of «P«*«! restriction (for discussion, see R u s ^ . J
In order to evaluate whether spatial restnction is stressful for veal calves, it would be necessary to raise all animals under ^  
environmental conditions, with spatial restriction as the only variable factor

f t,We ^  °Ut Such “  expenment with grain-fed veal calves raised in crates or pens under identical environmental conditions ^  K

e s l c t m ™  S?reessT Îfr tHC T  ^  7  * * *  ^  PaSSillé and R u sh en ’ 1995> T his effect on 8row th  rate indicated * * *restriction was stressful for the calves. Since stress plays a well-known role in the production of dark, firm and dry (DFD) meat in <*rt 
hypothesised that spat.al restnction would also have an effect on the quality of the meat produced from these gram-fed veal calves. 
the objective of this study was to examine the effects of spatial restriction on parameters of meat quality.

M a t e r ia l s  a n d  M e t h o d s

.Animals and housing: Experimental procedures were approved by the local animal care committee at the Lennoxville Dai O' a»d >  
Research and Development Centre, which is itself monitored by the Canadian Council for Animal Care. Forty-eight Holstein bull 
raised from 1 wk of age to market weight (approximately 255 kg) according to recommended codes of practice (Agriculture Cana* J
They were housed in two rooms of a single bam and were fed a mixture of whole com plus protein supplement at 0900 h and com m et 
replacer once a day at 1300 h.

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 x 1 *
Vldth Of thf» r.mtPC woe nrAnracrli,«],. ___ 1--1 iL _ • « . . r /  r  V . . -Actresto0

T, V i -------- muiviuuauy in euner crates (U.3 to » 05 m wide x 1.8 m deep) or pens (2.1 m wide X 1-
e width of the crates was progressively expanded as the calves grew in order to provide a relatively constant degree of spatial - 

over the experimental penod. Thus, the width of the crates attained a maximum of 0.65 m by 111 days of age Aoart from their size, j

i s  “  r rett " r ? OTered ■“  “ ood * - * ■  -  — *  -  -  « *$
,1,e CT“ S each room in order „ „ r e  .ha, 1. _

^ aughter and determination of meat quality When calves reached the target slaughter weight of 255 kt> thev were weight “ i  
res^rch centre then shipped to a commercial abattoir. The hot and cold carcass w eight were determined with the hide on The 
percent was calculated by dividing the carcass weight (hot or cold) by the liveweight at slaughter. The luminous reflectivity (lx) of the / ,  
site on the pectoralis major muscle was determined using a Mrnolta grading colorimeter. Carcass grade was S ^ e d  m the * * *  I 

aine grader In the Canadian grading system for veal carcasses, both colour and the muscling are taken into accounf ed o u r grades S° ffJ  
to 4 with 1 being assigned to the palest carcasses. In addition, carcasses with good musclfng

'  7 > ----- , ~  •

SjSjistical analysis: Data were subjected to an analysis of variance (ANOVA) using a general linear model (SAS 1989) rhe

i n i t i a l  A I T A r e v e a l e d  1 1 1 3 1 1 1 1 6  l i v 6 W 6 i 8 h t  a t  s l a u g h t e r  w a s  s i 8 n i f i c a n t l y  di’fferent betive
,l,u 6L  w U tt .“  r v . S , i  We,8l,,S ” d h0‘ C°ld dreS” 8 •» »  ANOVA which *

Results

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

c lv e , ratsed crates (P<0 » „ . Despite this aignifcan, difference in carcass cole»,, the over,,,

Discussion

od»1.ct'0'

from Table 1, thts s.ower rate of gate ,1,„ prolonged time to daughter h , five days, which wotdd be eapected t o i l s e  pS ttedo»  cos»
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with In addition to these effects of housing on live animal performance, we also observed effects on the colour’ K ^ tT lh e  results'of
Tero? Casses from calves raised in crates being significantly darker than those from calves raised in pens. is However

(1996), who found no effect of crate width (0.56 m, 0.66 m and 0.76 m) on basket colour ,n special-fedve^alve^ However,
Maximum crate width they used was only 10 cm wider than the crates we used, so likely all their calves were s p a M  b  

»ate (fUr findin8 of 311 effect of spatial restriction on carcass colour suggests that muscle glycogen reserves reduced in the
2 transport to the abattoir, although the carcass pH was not determined. If glycogen reserves wer,shown t e  th
S S  fr°m calves raised in crates, it would suggest that they were affected to a greater degree by
ra tional confirmation that their welfare was compromised. It should be noted, however, tha: -Hhou* the ch^ge in‘ ™
¡ * 1 il was not of a great enough magnitude to influence the grade assigned the carcass. This could be a tnbuted to the fact that 

Ss Col°ur, as determined by luminous reflectivity, is an objective measure, while the carcass grade is a subjective measu .

L°«oluisions

p ^in-fed veal calves raised individually in crates tended to take longer to reach slaughter weight than calves(raisedl in PenS' ^ ey ^  
&ai!?  carcasses that were darker than those of calves raised in pens. These results suggest that spatial restriction represented

n'fed veal calves, 
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T a b le  1 . E f f e c t  o f  h o u s in g  o n  l i v e  a n d  c a r c a s s  w e ig h t s ,  d r e s s in g  p e r c e n t ,  c o lo u r  a n d  g r a d e  in  g r a

Significance5'

Crates Pens SEMX

at slaughter 182 177 2.0 0.097

aughter weight (kg) 250.7 259.3 1.6 0.0004

ot csrcass weight (kg)" 160.9 158.4 1.0 0.12

°'d Carcass weight (kg)w 141.1 138.9 1.0 0.15

ôt dressing % w 63.1 62.1 0.4 0.12

Cold dressing %w 55.4 54.5 0.4 0.16

Uminous reflectivity (lx)’ 39.5 43.0 0.8 0.003

c
^ i a n  carcass erade" 2.9 2.9 0.3 1.00

v «unit
».hP'dard error of the mean, n = 24.

lion of muscling score (A, B, C) » 4  Minol,, colour score (1,2 3.4). For » » u s e , ‘¡ T * L T ^ r  i ^ r ^ l f n g  .  
hlinolta 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
d e lin g  score of C, a Minolta colour score > 40 = 1 and 39 or less = 2. F o r = 10 
n̂ b e rs  according to the following scale: a grade of A 1 = 1 , A2 = 2, A3 = 3, A4 = 4, B1 = 5, B2 -  6, B3 -  7, B4 -  8, Cl 9, and C2 10.
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