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IN TR O D U C TIO N

. 0utd°°r’T here has been increasing interest in N orth Am erica and Europe in swine production systems that use ui„. 
natural', conditions rather than intensive feeding in  enclosed bam s. For exam ple, Van D er W al (1993) reP 

a little less than 1% o f Dutch swine production came from free range, o r ' scharrel’, pigs. In Canada, no attempt n 
made to market free range pigs since the costs o f  production would likely be higher leading to low er financi 
unless a m arketing plan was developed to m arket this product as a prem ium  item.

R elatively little w ork has been com pleted on the effects o f  the rearing environm ent and its possible impfi0^ ^  
carcass composition and meat quality. W arriss et al. (1983) reported in a small study that rearing environme ^ ve|S) 
vs outdoor) o f  pigs had no effect on indicators o f  stress (blood cortisol levels and adrenal gland ascorbic ^ ^ p g re d  
but m ade som e general com ments based on observations that outdoor reared pigs had different behaviour . j  0  
to indoor reared pigs. These observations collectively indicated that indoor reared p igs w ere m ore easily st fj-ec 
m uch m ore difficult to load into trucks than outdoor reared pigs. Barton-G ade and Blaabjerg (1989) foun eaSily 
range pigs also had a different behaviour to commercially reared pigs and considered them  to be calm er and . 0  
handled in the abattoir although no actual behaviourial m easurem ents w ere recorded. Grandin ( 1989) const 
environm ental enrichm ent (access to toys, outdoor rearing, etc.) reduced excitability in hogs which, in tu^ ’t xC0ni 
eas ie r hand ling  and less stress prior to slaughter. W hile there appears to  be several reports indicating \viH 
environment (indoor vs outdoor) can influence sw ine behaviour, there is little inform ation to support if

o f  pale, soft and exudative (Preduce the stress o f  m arketing and slaughter and so  reduce the occurrence o f  pale,

R earing  p ig s  outdoors has been reported to  result in less backfat and darker m eat colour (W arriss et  ̂
However, Barton-Gade and Blaabjerg (1989) found that free range p igs had low er pH 24 m easurem ents an gnCeS &
to produce higher levels o f PSE m eat than indoor reared pigs. Van D er W al (1991) found no significan1 oVer the
carcass composition and meat quality in free range com pared to com mercially reared pigs. Thus, c o n c l u s i ^ ^  0fthe 
effects o f  rearing environm ent on carcass com position are somewhat different depending largely on the n . gvi00 
study. In Canada, there is also the extrem es o f  w eather in sum m er and w inter that may also im pact on svvxne 
and m uscle quality.

f psE
The hypothesis to be tested in the present study is that outdoor fattening results in a low er incidence oi 
a leaner carcass than indoor fattening o f  pigs.

M A TERIALS A N D  M ETH OD S
• La*»11

Two experiments were conducted to evaluate the effects o f  feeding pigs in indoor pens or outdoor lots “f ^ j y )  
pigs o f  the H ++ genotype. Experim ent 1 w as com pleted during the w inter period (N ovem ber to ^  t0 tea 
experiment 2 was conducted during the sum m er m onths (June to September). G roups o f  pigs w ere a ^ ^
close to 50kg live weight as possible on a random  basis to three indoor pens each containing 12 pigs 311 a coo®0  
lots also containing 12 pigs (total num ber=72 pigs) balanced by sex. The indoor pens w ere 7.3x2. m ^  ca 
floo r and the p igs w ere bedded in wood shavings. The outdoor pens w ere 10.4x25.9m with a a
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x^-Om) that had straw as bedding to provide for protection against extrem es in temperature. The sam e procedure w as 
rePeated in both experiments except that in experiment 2, the total num ber o f pigs fed in indoor pens w as 35 and those 
® °utd°or lots was 32 pigs. All pigs w ere fed a fattening diet designed to m eet or exceed the requirem ents laid out by 

e National Research Council. The diet had an average protein content o f  15.5% and an energy content o f  2880 Cal.

^  Pigs were weighed every 28 days and feed consumption recorded weekly. Pigs w ere slaughtered as close to 100kg 
88 Possible and shipped to the research abattoir on the m orning o f  slaughter a distance o f  approxim ately 200m. Pigs 
)Vere held in lairage for a maximum o f four hours, stunned by electricity (head to back stunner at 400V , 1,7A) for three 

four seconds, stuck, scalded and dressed following commercial procedures. The carcasses w ere shackled by alternate 
8s to reduce the possibility o f  side to  side variations in m eat quality. W arm  split sides w ere w eighed approxim ately 

to 45 m inutes post-slaughter and pH  was recorded in the centre o f  the longissimus thoracis (LT) betw een the 10lh 
11th ribs and to  a depth o f  3cm  on the medial surface o f  the semimembranosus (SM ). The left carcass sides w ere 

Probed for fatness and m uscle depth at the 3/4* last rib using a Hennessy Grading Probe. Kidney fat and liver w eight 
as recorded on the slaughter floor. All carcasses w ere chilled at 1 °C with an air velocity o f  1 m  s '1 for an average tim e 
24 hours and reweighed to determ ine shrinkage losses. A  pH  24 hours m easurem ent w as also recorded.

toft carcass sides w ere fabricated into the m ajor primal cuts (shoulder, loin, ham  and belly) and the four lean cuts 
utt> picnic, loin and ham ) w ere com pletely defatted and deboned. The weight o f  lean tissue in the four lean cuts w as 

^Pressed as a proportion o f  the com bined primal weights. The LT from the 3rd to the 13b ribs and the SM  w ere 
g lo v ed  and used for the evaluation o f  m uscle quality. The LT only w as assessed for colour (5-point scale w ith 
'^xtremely pale and 5=extremely dark) and structure (5-point scale with l=extrem ely soft w ith dough like appearance 

-’"■extremely firm). A  25mm steak was obtained from both m uscle for the determ ination o f  objective m uscle colour 
shear force. Protein solubility w as determined as described by M urray et al. (1989).

data was analyzed using a least squares analysis o f variance with treatment and pen as m ain effects for the live 
j^riormance variables. For the carcass data, the sex o f the animal was also included in the model. M eans w ere separated 

a Probability o f  P<0.05 using linear contrasts.

&e s u l T;S A N D  D ISC U SSIO N

1 p; live Perform ance o f  the pigs fattened indoor o r outdoor pens in the w inter o r sum m er m onths is show n in Table
fasw m indoor grew faster in both seasons than those in outdoor lots. On average, pigs in indoor pens grew  15% 
b u t 111311 pigs Ped “ r outdoor pens- Feed intake w as higher for indoor fed pigs in both seasons than outdoor fed pigs 
g.Q average feed conversion was similar for both environments. The net implications o f  feeding p igs in outdoor pens

Figsi 
^tortl 

^  the.

-100kg was a 10 day longer feeding period to reach slaughter w eight than their counterparts fed indoors. W hen 
Oomk^a WaS reanatyzed on 311 individual basis for average daily gain a significant treatm ent x sex interaction w as found. 
(jj£ bined over the tw o seasons, barrow s grew faster than gilts in indoor pens (0 .9 1  vs 0 .75kg d '1), but there w as no 
plam CriCe b1 growth perform ance between the tw o genders for pigs fed in outside pens.
<jj.e 1 Weight o f  p igs w as sim ilar for both treatm ents (Table 2) but pigs fed indoors in the W inter season had a higher 
(l9^ g  Proportion than those fed outdoors. The sam e effect w as not observed in the Sum m er season. W arriss et al. 
liv  ̂Found that rearing environm ent had no significant effect on dressing proportion. A sim ilar result w as found for 
dig. Proportion w hich w as higher for outdoor fed pigs in the W inter season com pared to  indoor fed pigs but this 
gre^^1106 Was no* observed in the Sum m er season. Although trends for less kidney fat, less fat at the 3/4* last rib and 
dig3 er muscle thickness as m easured by the Hennessy Grading Probe w ere observed there w ere no significant 
'hat'tenCeS found (Tflble 2). Warriss et al. (1983) found that backfat thickness w as reduced in a stress resistant genotype 
( l ^ 88 outdoor fattened, but the sam e effect w as not apparent in a stress susceptible genotype. A lso V an D er W al 

roported that free range pigs had sim ilar fat and m uscle thickness to indoor reared pigs when com pared at the 
f^krJ^roass weight, but that estim ated carcass lean percentage tended to be higher for free range com pared to  indoor 
fedg pigs- to a subsequent study (Van D er W al 1993), the indoor fattened pigs tended to be leaner than the outdoor 
sttjj however, despite not finding any differences in linear m easures that reflect carcass com position in  the present 
prop^T fbe carcass dissection results showed that outdoor reared  p igs had a higher proportion o f  lean and a lower 

o f fat in the lean cuts for pigs slaughtered during the W inter season only. These results collectively suggest
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that pigs reared outdoors tend to produce leaner carcasses than indoor reared pigs but the effect is not larg® 
probably o f  lim ited com mercial value. The lower growth rate o f  outdoor fattened pigs is likely to  be the main a 
influencing carcass composition.

theThe were few significant effects o f  fattening environm ent on the standard m easurem ent o f  m uscle quality- For ^
slaughtered during the Winter season, pH  values at 45 minutes and 24 hours, m uscle colour, shear value, intram ^  
fat and soluble protein for the LT m uscle w ere not different (data not shown). Sim ilar results w ere found for ^  
m uscle except that soluble protein w as low er (148 vs 170mg g '1) for outdoor com pared to indoor fattened pig*■ g 
meat quality results for the Sum m er season for both the LT and SM  m uscles is shown in Table 3. Again, apart  ̂
low er intram uscular LT fat content for the outdoor pigs, the m eat quality results w ere sim ilar for both fa ^ ^  
environments. W ith regard to PSE status, the genotype used in this study precluded a high incidence o f pale> 
exudative m eat Fattening environm ent had no significant effect on the incidence o f  P SE  m eat and outdoor rear 
tended to have poorer scores for m eat quality (higher incidence o f  PSE meat). W arriss et al. (1983) observed s 
darker meat colour as a consequence o f  outdoor fattening, but Van D er W al (1991) could find no differences 
quality that could be attributed to feeding pigs indoors o r outdoors. In a subsequent study (V an D er Wal 199 ) ^
included sensory evaluation o f  free range and indoor fattened pigs, no differences w ere found in any o f the par , 
studied. A  prelim inary study reported by Barton-Gade and Blaabjerg (1989) suggested that free range P1̂  ^  
different behaviour pattern to indoor reared pigs and settled down quickly in the lairage pens after deliver5 ^ j  ¡0 
abattoir. This resulted in high m uscle energy reserves and a higher incidence o f  PSE m eat in outdoor c°mP ^  very 
indoor fattened pigs. To support these observations, the same authors reported that outdoor fattened pigs s^°vV 
little D FD  m eat when com pared to indoor fattened pigs. The original hypothesis developed for the pres20 
suggesting that outdoor rearing would produce a pig m ore resistant to the stressors encountered during marks 
so produce less P SE  m eat w as not supported by the results o f the present experim ents. Behaviour data was 
in the present study but has not yet been subject to statistical analysis, but casual observation o f  behaviour m 
that outdoor pigs had a calm er disposition and w ere more easily m oved to the restrainer for stunning. 
might be appropriate to examine a different pre-slaughter management regim e for outdoor com pared to indoor 
pigs.
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c o n c l u s io n

Th
e Present study has shown that outdoor reared pigs had a lower average daily gain than indoor reared pigs which 

amounted to a difference o f  about 15%. While feed conversion was similar on both systems, outdoor fattened pigs would 
e about 10 days longer to  reach m arket weight than indoor fattened pigs. Grading data indicated that rearing 

e,ivironm ent only had a small effect on carcass lean percentage which tended to  be higher for outdoor com pared to 
^ .° ° r reared pigs. O n a carcass dissection basis, indoor fattened pigs w ere fatter than outdoor reared pigs during the 

'n ter season. In the same way, m eat quality w as not influenced by fattening environm ent, bu t there w as a trend 
Wards higher PSE scores for outdoor com pared to indoor fattened pigs.
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Table 1. Growth performance of indoor and outdoor fattened pigs.

Season
W inter
Indoor Outdoor P

Summer
Indoor Outdoor

start weight, 
kg 49.4 48.0 0.387 50.8 49.4

final weight, 
kg 98.5 98.9 0.849 98.6 101.2

jy iQ *

ADG,
k g d '1 0.82 0.71 0.005 0.83 0.72 _

Feed intake, 
kg d '1 2.95 2.33 0.019 2.69 2.35-£ ------------------------------------

Feed conversion, 
k g d '1 3.59 3.28 0.170 3.24 3.25 ___3

Table 2. C arcass characteristics and com position o f  indoor and outdoor fattened pigs.

Season
W inter Summer
Indoor Outdoor P Indoor Outdoor —

W arm carcass 
wt, g k g -1

835 821 0.001 825 821

Kidney fat, 
g k g -1

16.4 14.9 0.154 15.4 14.4

Liver, 
g k g -1

17.1 18.2 0.008 17.9 18.4

Probe fat, 
mm

24.3 22.1 0.131 22.6 21.3

Probe lean, 
m m

48.7 49.9 0.179 49.8 52.8

Lean, % 55.9 59.7 0.006 58.6 59.7

Fat, % 35.2 30.9 0.003 32.7 30.9

).2 04

Carcass weight, kidney fat and liver weight expressed as proportion o f  final live weight.
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Table 3. Meat quality for the longissimus thoracis and semimembranosus fattened indoors or outdoors in the summer
season.

Longissimus thoracis 
Indoor Outdoor P

Semimembranosus
Indoor Outdoor P

^H45 5.57 5.57 0.968 5.79 5.78 0.889

^H24 5.51 5.49 0.490 5.58 5.57 0.720

.¿hear, kp 7.49 8.02 0.116 9.07 8.91 0.669

1.99 1.62 0.001 1.05 0.98 0.242

-Sgfprotein. mp g-1 122 125 0.620 155 154 0.832

Colour
ŝcore

1.93 1.79 0.399

Structure
Jfcore

1.94 1.77 0.174

L^inolta L* 62.5 62.7 0.748 55.9 55.5 0.713
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