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TR [ARA - SYSTEM FOR SLAUGHTER PIGS - EFFECT ON BEHAVIOUR AND QUALITY CHARACTERISTICS
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ef“s :"flhm gy, :eseamh Institute has developed a fully automatic lairage system where groups of 15 pigs are held separately and the

:;igs‘ ‘Eplgg Was to Investigate the effect of this system on pig behaviour and meat quality characteristics. The results showed that
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‘he all 8roups reduced aggression, allowing pigs to rest more quickly and reducing skin damage significantly. Filling and
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‘,Shg% Yy by 8I0up system was easy and could be carried out with the minimum of force. PSE-incidence on the other hand was

ﬂ;m, gy - UP size 3 was the incidence of DFD-meat and blood splashing. Compared to the original lairage system at the factory,

Mmall groups reduced the incidence of skin damage, blood splashing and DFD-meat. PSE incidence was, however,

ﬁmi\:A ‘““»‘ly Onot 1a1rage system leads to a much better welfare and gives some improvements in meat quality. It is now running

'SthLA“* h y dnish factory
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.';IGT:QL[%’ hav " Pig abattojrs has, in general, evolved relatively slowly. Improvements, which have mainly been based on practical

' ;‘\“&hds b dually Occurred as new abattoirs have been built or existing lairages replaced. In Denmark, the Danish Meat Research
-:tsaﬁd Strumental in disseminating information, so that most Danish lairages have long, narrow pens with solid walls, watering
“,_‘:‘nd‘“‘tmr hical Ventilation systems. Some, but not all, use some form of showering in the summer. Stocking densities in lairages
Jz: Teg Sm / 100 kg slaughter pig or at least 1.0 m%sow/boar. This general design combined with a moderate stocking density
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bk, o 10ur in pigs and allows thirsty animals access to water. It should perhaps be mentioned that lairage times are short
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y’ ‘:‘”‘41\ ho| hours, so that in general feeding is not necessary. One of the disadvantages of the present system is that
Urﬂ‘i ‘.M:Q € for il &roups of pigs (up to 60). This makes it difficult for factory personnel to move pigs into and out of the lairage
;WM ":'ie;:y ggrQle :lng used, simply because pigs causing a blockage cannot easily be reached. Moreover, fighting, which is caused by
J v:%d:glc a4 Wel| as e (Lydehgj Hansen et al. 1989, 1991) can involve many pigs, thus giving rise to an increased incidence of

Cithe prcVCntmg resting behaviour. Another disadvantage is that lairage and truck sizes are not always compatible and

emockmg or mixing different loads in lairages, neither of which is conducive to good welfare. These observations
Fithe dcvck’pmem of a fully automatic lairage system which aimed at keeping pigs in small groups (15), corresponding
*Son Most Danish transport vehicles, making overstocking impossible, preventing trauma from inventory and allowing
leat 600 pigs per hour. The aim of this work which was carried out by Blaabjerg in 1989 was to investigate the effect

" pig behaviour and meat quality and to get some indication of the improvement compared to the old lairage.

METHODS

Of the
/ © 10 pens at the factory were used in this experiment, one holding 2x45 pigs (Pen 4), and two 6x15 pigs (Pen 2/3).
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LI Small pen systems were installed. In one (Pen 2) 15 pigs are moved from the offloading bay to the pen, the live

ny an‘maISJudgcd unsuitable for the system. A push gate automatically moves behind the pigs until a point is reached
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that allows a flap gate to close. The push gate is then raised and moved back to collect the next 15 pigs and s0 O™ @ i i o]
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of this procedure. The other (Pen 3) which was designed by a Danish company, B.F. Manufacturing, consisted of 2 % )]5 rf’* '
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This push gate is lowered and the first returns in the raised position to collect a further 15 pigs and so on- wat it 0

ce 12
emptying are as in Pen 2. From all pens pigs were moved by a series of push gates along a runway to a double 2 |
ptying pens pig y push g g

a trough is automatically lowered and water made available to the pigs. Vents at pig level optimise ventil

The first push gate automatically moves behind the group of 15 pigs as before until the last push gate (in the

stunning in the combi-equipment, where two pigs are stunned together without restraint.

A number of producers that could supply a minimum of 45 pigs per week were chosen. Similarly, the necessary num (19 |

he 13
chosen whose vehicles had good ventilation, a non-slip flooring and compartments holding 15 pigs. On arriV al at! Y

pigs from each producer were divided between the 3 pens in such a way that the first compartment of 15 was plaoe Weel‘

ow i 4
in Pen 3 and the last in Pen 4 and so on. Pens were filled and emptied during the 3 weeks of the experiment, 35 foll o\

2 — Pen 3 — Pen 4; Week 21: Pen 3 — Pen 4 — Pen 2; Week 22: Pen 4 — Pen 2 — Pen 3. In this way the influenc® P 4 mlﬂ"‘
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1 = none, 2 = slight, 3 = moderate, 4 = severe, and the day after slaughter probe values (Barton Gade & Olse™ - als0 4&

alues W !
1989) were measured in longissimus dorsi (lumbar region) and biceps femoris (center portion). Ultimate pH value

transport conditions and lairage times was the same for the 3 pens under test. The average lairage time wWas

behaviour of the pigs in the lairage was subjectively assessed. 45 mins. after slaughter. Skin damage was evaluat

n
at these points as well as in the semispinalis capitis muscle. Finally, the degree of blood splashing was assessed !

and ham muscles (USA production) using a 4 point scale, as before.

Old lairage: The old lairage consisted of long narrow pens holding 60 pigs. Pens emptied into a runway leading ** at 0%
two sets of CO,~compact equipment. The runway/race system only held about 30 pigs so that pens could not b empt® Jdiv
the manual push gate system. Moving pigs through this system had the disadvantages referred to in the mtroduCtl
lighting in the race area was not optimal giving both reflections from inventory as well as shadows. Many pigs ¢ il
this area and had to be forced forward. Stress levels were (therefore) much higher than in the new lairage- Pigs f(‘)r ZmagC
chosed randomly over 5 days. Probe and pH,-measurements were carried out on the same pigs, evaluation of f old [aif% “:_»‘

o 1evel i e A
splashing on others. It was only the aim of this part of the investigation to get some idea of the quality leV el 18 PP

The results were evaluated using an analysis of variance (SAS, 1988) and for the comparison of small pen system®

using a Students t-test.
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Behaviour - new lairage: As expected, it was much easier to move groups of 15 pigs than the larger group © ystﬁﬂls' [I"“E 1
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systems gave no problems whatsoever. During the lairage itself fighting was reduced significantly in the ST
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the 15 pigs did not necessarily come from the same farm pen. This meant that pigs lay down to rest much ™

20-30 mins. as against 60-90 mins. for the larger groups of pigs. Emptying the small pen systems was als0 €as 0
head

flap gates was superior to the system with a series of push gates. The fact that the push gate passed over the

di
the flap gates opened alerted them, so that many stood up and moved along of their own free will. This behaviou!
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small pen system where some force from the push gate was sometimes necessary to get the pigs moving. It sh
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that push gates are designed to stop, when resistance reaches 100 kg, i.e. pigs which cannot stand can never : A

Meat Quality: The results of the analysis of variance and comparison of the combined small pen systems wi o f in?

o smd
in Table 1 and the incidence of unacceptable meat quality in Table 2. There was no difference between the e , echg

of the meat quality characteristics measured. Similarly, the incidence of unacceptable meat quality was the o8
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;vthf f qj&magepresem lairage e to higher average scores for skin damage in the ham and shoulder and a higher incidence of unacceptable
;pU-‘h'd iy “Mpareq t0 keeping pigs in groups of 15. None of the other characteristics was affected by group size in the present lairage.
)iéri jt"diffcr:n:()mbincd Tesults of the small pen systems with the average values of randomly chosen pigs in the old system showed
1ti|3ﬂﬂi ‘;"“‘l”% g S, being significant for most of the meat quality characteristics measured. The small pen systems reduced the DFD-
b 1ty iy th:nacceptabie blood splashing significantly. The incidence of unacceptable skin damage was reduced even more, from 17.7
«x(.‘[fg ham, 213 t0 3.3% in the middle and 38.2 to 15.9% in the shoulder. PSE-incidence on the other hand was unaffected.
y ‘M%SIQN
7 | Wity
18 J“”\(lusho:,qual Percentages can, of course, only give an indication of the expected differences between the new and old lairage, the
Y [bi‘ jﬂlc['\’f tha‘t Quality has been considerably improved by installing the new lairage and latest CO,~equipment. There were, however,
yee“" i‘:tl)‘ xmal(:ua.lny differences between small pen systems and keeping larger groups of pigs in the present lairage. The reason for this
mof?ﬁ“ “tgt‘ &P&ci dlffercHCe Was due to a general improvement overall, where the latest knowledge has been incorporated into the new
o :qim- Ty oy impoﬂant has been an optimisation of off-loading and the race system as well as the use of CO,—-stunning without
P@iﬂ: ;%Qial OVal of all animals judged not capable of being able to go through the system (these are slaughtered shortly after arrival
,gzﬂ( ’)fdifferen a.s had the additional advantage of reducing mortality during lairage to 30% of what it was previously. In spite of the
0n1‘}/‘*."‘llhaminice . ality characteristics the small pen systems are much better welfarewise. Filling and emptying pens can be carried
Wqﬂ _t%ms, the e force and no electrical goads. Pigs rest more quickly and fighting and noise levels are reduced. Of the two small
i c0ne. With flap gates was to be preferred. It was easier to observe all pigs, overstocking was eliminated, emptying was easier
@ Tk of damage from push gates. For this reason the factory equipped the remaining 7 pens with the flap gate system.
s gi;ht Prg lemg in _ ' . 1 . ‘
iof‘“w‘ ‘kg op b the lairage has emphasised those still occurring in the race area, especially at the entrance to the race. Work is
ﬂg[ﬂ \_ﬂ: the Tace, Zboréti()n with the Swedish Meat Research Institute and BF Manufacturing to develop a system that completely
I/mcﬂ!"' oy - Mbined with a small pen system, the new development will ensure that pigs can be treated optimally welfarewise
aﬂdr‘ TA‘ELUSIQ 4 Completely eliminate the use of force.
1 'I“Ultg % \s
U, Wi
Ouél‘l""‘t;:d Qmpt;:gth:; keepiﬂg pigs in groups of 15, corresponding to the grouping on transport trucks, considerably improved welfare.
"1‘-1,« r:)mpared " :S C(?uld be carried out without using any means of force, aggressive behaviour was reduced and resting behaviour
‘ll%rah]‘“g lo <N Ceping pigs in groups of 45. Meat quality characteristics were in general not affected with only scores for skin
i y ceq th": Small group system. Compared to conditions in the old lairage system at the factory, the small pen system
¢ ‘MER the Icidence of skin damage, blood splashing and DFD-meat. PSE~incidence was, however, unaffected.
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Table 1 — Average Values for Meat Quality Characteristics

Average values with different superscripts are significantly different

e

Pl
sig?
. 3 ©
Description Pen 2 Pen 3 Pen 4 Significance Pen 2/3 | OM la;rag /
(15) (15) 45) (15) 60— /
No. of pigs 524 514 523 4 1038 1609 o
b. femoris | 813 80.1 79.5 80.7° iy ,
Proble value . dorsi 47.1 46.1 419 46.7° g
b. femoris 575 5.76 5.75 575" ”gj ‘
pH,~value L. dorsi 5.82 5.84 5.81 5.83° 4 o /
s. capitis 6.01 6.04 6.04 602 | ST =i
T b #
ham 1.32* 96 iy 1.44° *x £.30" 1'23
Skin damage middle 1.44 1.39 1.48 1.42* b ¢
shoulder 1.80° 1.81° 2.02° . 180" | 2=
21 b
L. dorsi 1.39 1.37 1.36 138" }‘;’3
b. femoris 1.08 1.14 1.14 1.11 by o
Blood splashing | semimemb. | 1.17 1.14 1.18 1.16* 1'6 -
quadriceps 1.07 1.11 1.11 1.09° 1

Table 2 - Incidence of Unacceptable Meat Quality

only
For skin damage scores of 3 or 4 are considered unacceptable, for blood splashing scores of 4
14132
Description Pen 2 Pen 3 Pen 4 Old(éO)
(15) 15) (4 L —
b. femoris probe >100 4.0 33 35 19
% PSE 1. dorsi probe > 80 1.4 1.8 2.1 e i
2.
b. femoris pH, >6.1 155 1.6 il 4.5
% DFD | 1. dorsi pH, >6.1 25 2.7 2.7 199~
s. capitis pH, >6.3 8.3 8.3 9_.:’/_,/7 7
1 .
ham 3.9 3.0 52 273
% skin damage middle 39 2.6 4.8 38.2
shoulder 16.1 15:7 23:1 28
L. dorsi 0.6 22 1.6 1.3
b. femoris 0.0 0.0 0.0 37
% blood splashing semimembr. 0.0 0.0 0.0 08
quadriceps 0.0 0.0 0.0
D0638.PB
164 38th ICoMST  Clermont-Ferrand France 1992






