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BEHAVIOUR OF GROWING PIGS AS AN EXPRESSION OF THEIR
PHYSIOLOGICAL RESPONSE TO DIFFERENT WELFARE LEVELS

Jacek Walczak, Eugeniusz Herbut

National Institute of Animal Production, Cracow, Poland

THE AIM OF RESEARCHES

The behaviour is the direct pig response on environmental conditions. Animals housed
indoor without the possibility of choice demonstrate some specific behaviours which are the
characteristic response on a given factor or behaviours which are reoriented for the better
adaptation (Meunier-Salaun and Dantzer, 1990).

Single and clear estimation of the welfare level of animals kept in different housing systems
and environmental conditions causes many difficulties in practice (Broom, 1996). The problem lies
not only in the lack of criterious but first of all in the impossibility of appointing the unequivocal
method (Pedersen, 1996). Pig behaviour could be the field where practicians would recognize the
welfare level but its usefulness in this regard is often being questioned. Observations of growing
pigs concerning their behaviour, physiology and biophysics were realized in order to confirm direct
relevances to changes in functioning of pig organism caused by different welfare levels and their
expression in animals behaviour.

MATERIAL AND METHODS

Researches were realized on 240 growing pigs of the synthetic line 990, not subjected to
stress, kept from 14" to 30" week of life. Animals were kept in four groups in separated rooms of
the same technical parameters in the following housing systems: self cleaning floor (Arey, 1993),
deep litter, litter and litter free. The pen ratio was |.0 m/pig and there were 10 pigs in each group.
Animals were fed ad libitum with dry feed concentrate of energy content 12,56 M).

As a factor of physiological pig reaction to environmental conditions a concentration in blood
of hormones was chosen, such as thyroxin, corticotrophin, cortisol, as well as test momentary
concentration of adrenaline. These concentrations were measured by radio-immunological method
on the 90" day of housing.

Mean daily pulse rates and skin temperatures, measured telemetrically, were selected from
among biophysical parameters. The microclimate of rooms was monitored standardly: temperature
and humidity measured constantly, and the air movement periodically. These parameters were
confronted with pig behaviour by means of daily, constant video recordings.

RESULTS

The obtained results concerning the thermal comfort, the housing system quality, social
relations and welfare level are illustrated in tables | — 4. The results indicate that higher
concentrations of cortisol and ACTH are correlated with the changes in course of 24—hour pig
behaviour rhythms clearly showing the differences in welfare levels. The clear phase of night rest



and 2 — 3 peaks of day activity, related to feeding, were recorded only in housing systems of good
and high welfare levels.

Different thyroxin levels manifest themselves especially in motor activity, and ways of lying
down and body positions during rest showing the energiogenic influence of this hormone. In the
worse thermical comfort (lower floor thermal resistance, higher cooling) pigs preferred lying in
group and in abdomen position. This is confirmed by the differences in pig skin temperatures. A
marked higher aggressiveness is reflected in higher adrenaline level. Disturbances in agonistic
behaviour increase mean pulse rate of pigs and the 24-hour rhythms of mean pulse rate equally well
indicate the welfare standard.

The construction of a pen and a kind of housing system have an influence on number of
injuries of pigs. The differences in cleanness and mortality of pigs are well marked. In friendly
conditions animals can create functional zones and respect them. Poor environment lack of straw
or other suitable material causes appearing of high quantity of stereotypes and caudophagies.

CONCLUSIONS

The results of researches allow to formulate the conclusion that animals behaviour can be
successfully used to estimate their welfare. However, it is advisable to base scientific purposes on
integrated physiological, behavioural and biophysical methods. These methods allow to indicate the
influence of separate factors and eliminate their faults. Pigs too often use the same behavioural
mechanisms to cope with different factors and stressors.
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Table I.

Results of thermal comfort evaluation

Thermal comfort

High | Good Low
Specification Housing systems
Self cleaning Deep litter Litter Litter free
/10% slope/
Plasma T4 levels [ng/ml 29,0A,B 299CD 355ACe 45,5B,D,e
Skin temperature [°C] 37,51g 36,8 h,i 35,9 f,h,j 34,8 g,ij
Rest and lying [% of pigs]
- in group 16,8 K,L 17,6 M,N 69,2 K,M,O 87,4L,N,O
- separately 83,2P,Q 82,4R,S 30,8 P,RT 12,6 QST
Body position [% of pigs]
- sternal 34,1 UW 21,3 XY 62,6 UXZ 71,7WY,Z
- lateral 65,9 AB 78,7 C,D, 374ACE 18,3 B,D,E
aa - differences significant at P>0.05
AA - differences significant at P>0.01
Table 2.
Results of usefulness of housing system evaluation
Conditions
Very Good | Good Poor
Specification Housing systems
Self cleaning Deep litter Litter Litter free
/10% slope/
Injuries [%] 3aB 3¢D 5a,cE 10B,D,E
Mortality [%] | f.g | h,i 21h, 3gi,j
Cleanness [pt] 4,7 4.5 3,5 2,0
Stereotypies [n/day] 3,1k 3,81 4,7m 10,2 k,l,m
Caudophagies - - - +
Functional areas in pen + + - - -

aa - differences significant at P>0.05
AA - differences significant at P>0.01




Table 3.

Results of environment quality — pigs' welfare

Welfare
Very Good | Good Poor
Specification Housing systems
Self cleaning Deep litter Litter Litter free
/10% slope/
Plasma cortisol levels [nmol/m]I 374a,B,C 40,1 a,D,E 59,2 B,D,F 63,3 CEF
Plasma ACTH levels [pg/ml] 32,1 GH 38,81} 448 G,|,K 62,1 HJK
Avg. pulse rate [n/min.] 90,9 | 84,2 m,n 93,1 m,o 99,3 |,n,0
Behaviour [% of day]
-Movement 20,5 26,3 17,4 13,6
-Lying and rest 79,5 73,7 82,6 86,4
-Eating 7,5 8,7 6,7 59
-24-hours activity rhythms ++ ++ + +/-
aa - differences significant at P>0.05
AA - differences significant at P>0.01
Table 4.
Results of social relation evaluation
Social enwironement
Very Good | Good Poor
Specification Housing systems
Self cleaning /10% Deep litter Litter Litter free
slope/
Test Plasma Adrenaline
levels [pg/ml]
26a 28b 29c 3,6 a,b,c
Agression [n/day] 62D 7,1 E 76F 13,7 D,EF
Max. pulse rate [n/min.]
132,7¢g 136,4h 138,11 163,3 g,h,i

aa - differences significant at P>0.05
AA - differences significant at P>0.01





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


