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INTRODUCTION

of
There has been increasing interest in North America and Europe in swine production systems that use Ou[doof{w
‘natural’, conditions rather than intensive feeding in enclosed barns. For example, Van Der Wal (1993) repo s bect
a little less than 1% of Dutch swine production came from free range, or *scharrel’, pigs. In Canada, no attemp! ll:e
made to market free range pigs since the costs of production would likely be higher leading to lower financid
unless a marketing plan was developed to market this product as a premium item.
- it Ok
Relatively little work has been completed on the effects of the rearing environment and its possible imphcz:u?nnjoor
carcass composition and meat quality. Warriss et al. (1983) reported in a small study that rearing envirof}men. d ]ev€|5)
vs outdoor) of pigs had no effect on indicators of stress (blood cortisol levels and adrenal gland aSOOfb}c e m ared
but made some general comments based on observations that outdoor reared pigs had different bt:hfal\"l(’ur @ ed and
to indoor reared pigs. These observations collectively indicated that indoor reared pigs were more easily sd hat
much more difficult to load into trucks than outdoor reared pigs. Barton-Gade and Blaabjerg (1989) foun! ” casily
range pigs also had a different behaviour to commercially reared pigs and considered them to be calmer and 097 4 gl
handled in the abattoir although no actual behaviourial measurements were recorded. Grandin (1989) .oonsl auowed
environmental enrichment (access to toys, outdoor rearing, etc.) reduced excitability in hogs which, 11t tum’t rcﬂfing
easier handling and less stress prior to slaughter. While there appears to be several reports indicating that, wil
environment (indoor vs outdoor) can influence swine behaviour, there is little information to support 1 this 1;) meat:
reduce the stress of marketing and slaughter and so reduce the occurrence of pale, soft and exudative (PS )
198
Rearing pigs outdoors has been reported to result in less backfat and darker meat colour (Warriss €/ ‘;Lténden‘?y
However, Barton-Gade and Blaabjerg (1989) found that free range pigs had lower pH?* measurements 80¢ orences w
to produce higher levels of PSE meat than indoor reared pigs. Van Der Wal (1991) found no Signiﬁcantd- ns Over the
carcass composition and meat quality in free range compared to commercially reared pigs. Thus, Con"]us'oa eof the
effects of rearing environment on carcass composition are somewhat different depending largely on the ne behaviour
study. In Canada, there is also the extremes of weather in summer and winter that may also impact 00 s
and muscle quality. o
eal
The hypothesis to be tested in the present study is that outdoor fattening results in a lower incidence of PSE™
a leaner carcass than indoor fattening of pigs.

MATERIALS AND METHODS bt

.o 1800
Two experiments were conducted to evaluate the effects of feeding pigs in indoor pens or outdoor Jots using = = yile
pigs of the H++ genotype. Experiment 1 was completed during the winter period (November to eat ed 101
experiment 2 was conducted during the summer months (June to September). Groups of pigs were outd®
close to S0kg live weight as possible on a random basis to three indoor pens each containing 12 p183 " with 8
lots also containing 12 pigs (total number=72 pigs) balanced by sex. The indoor pens were 7.3x2.4m floor
floor and the pigs were bedded in wood shavings. The outdoor pens were 10.4x25.9m with a irt
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(6X3-0m) that had straw as bedding to provide for protection against extremes in temperature. The same procedure was
"peated in both experiments except that in experiment 2, the total number of pigs fed in indoor pens was 35 and those
Moutdoor lots was 32 pigs. All pigs were fed a fattening diet designed to meet or exceed the requirements laid out by

¢ National Research Council. The diet had an average protein content of 15.5% and an energy content of 2880 Cal.

Allpigs were weighed every 28 days and feed consumption recorded weekly. Pigs were slaughtered as close to 100kg
% possible and shipped to the research abattoir on the morning of slaughter a distance of approximately 200m. Pigs
Were held in lairage for a maximum of 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 were shackled by alternate
83 to reduce the possibility of side to side variations in meat quality. Warm split sides were weighed approximately
10 45 minutes post-slaughter and pH was recorded in the centre of the longissimus thoracis (LT) between the 10*
ond 1 ribs and to a depth of 3cm on the medial surface of the semimembranosus (SM). The left carcass sides were
Probed for fatness and muscle depth at the 3/4™ last rib using a Hennessy Grading Probe. Kidney fat and liver weight
a5 recorded on the slaughter floor. All carcasses were chilled at 1°C with an air velocity of 1m s™ for an average time
of24 hours and reweighed to determine shrinkage losses. A pH 24 hours measurement was also recorded.

le

The left carcass sides were fabricated into the major primal cuts (shoulder, loin, ham and belly) and the four lean cuts
utt, Picnic, loin and ham) were completely defatted and deboned. The weight of lean tissue in the four lean cuts was
:Xpresscd as a proportion of the combined primal weights. The LT from the 3" to the 13" ribs and the SM were
le\mOVed and used for the evaluation of muscle quality. The LT only was assessed for colour (5-point scale with
\ex‘remely pale and 5=extremely dark) and structure (5-point scale with 1=extremely soft with dough like appearance
5=eXtremely firm). A 25mm steak was obtained from both muscle for the determination of objective muscle colour
d shegr force. Protein solubility was determined as described by Murray ez al. (1989).

The data was analyzed using a least squares analysis of variance with treatment and pen as main effects for the live
Omance variables. For the carcass data, the sex of the animal was also included in the model. Means were separated

a ¥ doieio0
ta Probability of P<0.05 using linear contrasts.

BESULTS AND DISCUSSION

The.livF performance of the pigs fattened indoor or outdoor pens in the winter or summer months is shown in Table
f' 18 in indoor pens grew faster in both seasons than those in outdoor lots. Or.x average, pigs in indoor pens grew 15%
bug than pigs fed in outdoor pens. Feed intake was higher for indoor fed pigs in both seasons Lh:.in qutdoor fed pigs
frontlhe average feed conversion was similar for both environments. The net implications of feeding pigs in outdoor pens
the 50‘100kg was a 10 day longer feeding period to reach slaughter weight than their counterpqﬂs fed %ndoors. When
Q ta Was reanalyzed on an individual basis for average daily gain a significant treatment X sex interaction was found.
& ed over the two seasons, barrows grew faster than gilts in indoor pens (0.91 vs 0.75kg d), but there was no
P etrenc‘e in growth performance between the two genders for pigs fed in outside pens. .
e Weight of pigs was similar for both treatments (Table 2) but pigs fed mdogrs in the Winter season had a higher
(198831“8 Proportion than those fed outdoors. The same effect was not qbsewed n Fhe Summf:r season. Warriss et al.
l ) found that rearing environment had no significant effect on dressing proportion. A smlm result was found fgr
i Proportion which was higher for outdoor fed pigs in the Winter season compared to indoor fed pigs bgl this
Rrea Ce Was not observed in the Summer season. Although trends for less kidney fat, less fat at the 3/4™ la§t qb and
e ! Muscle thickness as measured by the Hennessy Grading Probe were observed there were no significant
thafr \:n““ found (Table 2). Warriss et al. (1983) found that backfat .thickness was redpced in a stress resistant genotype
(199, 3 outdoor fattened, but the same effect was not apparent in a stress §uscept1ble genotype. Also Van Der Wal
Teported that free range pigs had similar fat and muscle thickness to indoor reared pigs when compareq at the
fan:l;:s‘% weight, but that estimated carcass lean percentage tended to be higher for free range compared to indoor
fed v Pigs.Ina subsequent study (Van Der Wal 1993), the indoor fattened pigs tended to be leanq tha_n the outdoor
Stug '8s. Owever, despite not finding any differences in linear measures that reﬂe.ct carcass corpposxtxon in the present
g Fhe carcass dissection results showed that outdoor reared pigs had a higher proportion of lean. and a lower
On of fat in the lean cuts for pigs slaughtered during the Winter season only. These results collectively suggest
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ctor
probably of limited commercial value. The lower growth rate of outdoor fattened pigs is likely to be the mai i

influencing carcass composition.

. : ; : e
that pigs reared outdoors tend to produce leaner carcasses than indoor reared pigs but the effect is not Igrg

igs
The were few significant effects of fattening environment on the standard measurement of muscle quality. For b l:;llir
slaughtered during the Winter season, pH values at 45 minutes and 24 hours, muscle colour, shear value, in“amgls:SM
fat and soluble protein for the LT muscle were not different (data not shown). Similar results were found for / ¢
muscle except that soluble protein was lower (148 vs 170mg g™) for outdoor compared to indoor fattened PI&> ne
meat quality results for the Summer season for both the LT and SM muscles is shown in Table 3. Again, apart tenin
lower intramuscular LT fat content for the outdoor pigs, the meat quality results were similar for bo 5

environments. With regard to PSE status, the genotype used in this study precluded a high incidence of pale, S:d pigs
exudative meat. Fattening environment had no significant effect on the incidence of PSE meat and outdoor rea Jighty
tended to have poorer scores for meat quality (higher incidence of PSE meat). Warriss ef al. (1983) observed . medt
darker meat colour as a consequence of outdoor fattening, but Van Der Wal (1991) could find no differences which
quality that could be attributed to feeding pigs indoors or outdoors. In a subsequent study (Van Der Wal 1993)

included sensory evaluation of free range and indoor fattened pigs, no differences were found in any of the e pad 8
studied. A preliminary study reported by Barton-Gade and Blaabjerg (1989) suggested that free rang® pigs o ¢
different behaviour pattern to indoor reared pigs and settled down quickly in the lairage pens after delivery ed 10
abattoir. This resulted in high muscle energy reserves and a higher incidence of PSE meat in outdoor comp verf
indoor fattened pigs. To support these observations, the same authors reported that outdoor fattened pigs S ¢
little DFD meat when compared to indoor fattened pigs. The original hypothesis developed for the presezng and
suggesting that outdoor rearing would produce a pig more resistant to the stressors encountered during mar e 1leC‘°d

so produce less PSE meat was not supported by the results of the present experiments. Behaviour data }’Vas g cated
in the present study but has not yet been subject to statistical analysis, but casual observation of behaviou® e work
that outdoor pigs had a calmer disposition and were more easily moved to the restrainer for stunnins- F fattcﬂ"d
might be appropriate to examine a different pre-slaughter management regime for outdoor compared to 10 o

pigs.




CONCLUSION

The Present study has shown that outdoor reared pigs had a lower average daily gain than indoor reared pigs which
fmoumﬁd to a difference of about 15%. While feed conversion was similar on both systems, outdoor fattened pigs would
ake_ about 10 days longer to reach market weight than indoor fattened pigs. Grading data indicated that rearing
“MVironment only had a small effect on carcass lean percentage which tended to be higher for outdoor compared to
‘“‘?Oor reared pigs. On a carcass dissection basis, indoor fattened pigs were fatter than outdoor reared pigs during the

'nter season. In the same way, meat quality was not influenced by fattening environment, but there was a trend

lowards higher PSE scores for outdoor compared to indoor fattened pigs.
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Table 1. Growth performance of indoor and outdoor fattened pigs.

=
Season
Winter Summer p
Indoor Outdoor P Indoor Outdoor __—"
start weight, 457
ke 49.4 48.0 0.387 50.8 494 LU
final weight, 163
kg 98.5 98.9 0.849 98.6 1012 LS
kg d 0.82 0.71 0.005 0.83 0.72 L
Feed intake, 00
kg d* 2.95 2.33 0.019 2.69 235 Leua
Feed conversion, 0‘915
kg d* 3.59 3.28 0.170 3.24 3.25 Lo
Table 2. Carcass characteristics and composition of indoor and outdoor fattened pigs.
/
Season
Winter Summer
F
Indoor Outdoor P Indoor Olmf,,—/él
0.2
Warm carcass 835 821 0.001 825 821
wt, g kg-! //85
0.2
Kidney fat, 16.4 14.9 0.154 15.4 14.4
g ke-! //88
0.2
Liver, 17.1 18.2 0.008 17.9 18.4
=
0.2
Probe fat, 243 22.1 0.131 22.6 21.3
mm //
0,086
Probe lean, 48.7 49.9 0.179 49.8 52.8
mm //
g
Lean, % 55.9 59.7 0.006 58.6 59.1 - o
ol
Fat, % 352 30.9 0.003 327 30.9 ettt

Carcass weight, kidney fat and liver weight expressed as proportion of final live weight.
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\ able 3. Meat quality for the longissimus thoracis and semimembranosus fattened indoors or outdoors in the summer

‘ Season
Longissimus thoracis Semimembranosus

[ Indoor Outdoor B Indoor Outdoor P
L pH45 5.57 5.57 0.968 5.79 5.78 0.889
PH24 5.51 5.49 0.490 5.58 5.57 0.720
[ Shear, kg 7.49 8.02 0.116 9.07 8.91 0.669
[ Fat, % 1.99 1.62 0.001 1.05 0.98 0.242
ol protein, mg g 122 125 0.620 155 154 0.832

SC°10ur 1.93 1.79 0.399
ore

fclructure 1.94 1.77 0.174
(Minolta 1+ 62.5 62.7 0.748 55.9 55.5 0.713




