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• Prolonged transport duration of weaner pigs did not result 

in higher DOA risk or rates of mortality when compared 
to short or medium transport durations. Factors such as 
space allowance and ambient conditions impact transport 
outcomes for piglets.

• Mortality records from weaner pig transports in Eastern 
and Western Canada showed signifi cant but diff erent 
eff ects of season in both regions. In the east, pigs had 
a greater risk of mortality during transport in summer, 
whereas in the west, mortality risk was greater in winter. 

• Large fl uctuations in interior trailer temperatures were 
found in both potbelly and hydraulic-type trailers 
during summer and winter. Large variations within 
microenvironments were seen in compartments within 
and across trailer decks. Understanding the compartment 
microenvironment is an important area of opportunity for 
improving piglet comfort during transport.

• Decreasing space allowance during transport is associated 
with a higher probability of mortality. This eff ect is most 
pronounced during summer transport conditions (June-
August) in Eastern Canada.

• Results demonstrate that increased loading time is 
associated with a higher probability of mortality. Transport 
mortality can be decreased by reducing loading times 
during summer transports (June-August), particularly in 
Eastern Canada where higher temperature and humidity 
levels pose a greater challenge. 

• Under good management conditions, sows in dynamic 
groups with early mixing performed better (higher 
farrowing rate) and experienced less aggression at mixing 
than those in static groups.

• Dynamic groups had higher lameness and average lesion 
scores (a measure of aggression) throughout gestation, 
indicating that sows experienced more ongoing social 
stress.

• Individual sow factors during gestation signifi cantly 
impacted piglet development and behaviour with social 
structure and parity having the greatest impact. Sow 
social status (within the group) and parity aff ected piglet 
development more than housing treatment; while housing 
treatment signifi cantly aff ected piglets’ behavioural 
responses at tail docking and showed multiple interactions 
with social status and parity. 

• The provision of point-source enrichment increased 
mortality in fully-slatted pens when exposed to a natural 
disease challenge, as the enrichment may act as vector for 
disease transmission or increased pig stress.

• Season is the largest risk factor when transporting pigs 
8-28 hours. Mortality rates were approximately fi ve times 
greater in winter compared to summer.

• The concentration of cortisol in the hair of healthy piglets 
is a heritable molecular phenotype (0.26 ± 0.08) and is 
genetically correlated with back-test responses. Back-test 
responses are moderately heritable ranging from 0.34 
± 0.08 (vocalisation intensity) to 0.58 ± 0.08 (number of 
vocalisations). Completion of this work will determine the 
potential of these traits to select for disease resilience in 
swine.

• Pigs reared with manipulation of the early life environment 
in the pre-weaning and nursery stage had greater average 
daily gain, and a tendency for a greater lifetime average 
daily gain compared to pigs reared in standard conditions 
(control) or pigs reared with manipulation of the early life 
rearing environment in either the pre-weaning or nursery 
environment only.

ETHOLOGYETHOLOGY



For more Information, please contact
Prairie Swine Centre

Box 21057, 2105 8th Street East
Saskatoon, Saskatchewan CANADA  S7H 5N9

Phone: (306) 373-9922
www.prairieswine.com

Prairie Swine Centre is an affi  liate of

• Diets formulated to meet essential amino acid requirements 
but to be low in total dietary nitrogen (as indicated by 
an essential amino acid-nitrogen:total dietary nitrogen 
[EAAN:TN] ratio of 0.33) are limiting in total nitrogen for 
protein retention, resulting in a reduced lysine requirement.  
Addition of ammonium phosphate, as a source of non-
protein nitrogen (EAAN:TN ratio of 0.30) resulted in an 
increase in nitrogen retention and lysine requirement.

• Non-protein nitrogen (ammonium phosphate) inclusion 
did not aff ect growth performance, but improved with 
increasing levels of lysine.  The addition of non-protein 
nitrogen resulted in increased feed effi  ciency and lean gain.

• Non-protein nitrogen inclusion did not aff ect nitrogen 
digestibility, but increased nitrogen excretion.

• Non-protein nitrogen inclusion did not aff ect nitrogen use 
for lean gain, indicating that ammonium phosphate is an 
appropriate source of nitrogen in swine diets.

• Meta-analysis validated an indigestible protein index 
showing that negative outcomes (i.e., performance) was 
more highly correlated to dietary indigestible protein vs. 
total protein content.  Performance was reduced in newly-
weaned pigs with increased indigestible protein content, 
but only in the fi rst 2 weeks post-weaning.

• Negative eff ects of protein may be greater in plant-based 
diets. Indigestible protein content was correlated with 
inclusion of plant-based but not animal-based ingredients 
or synthetic amino acid use in nursery pigs.

• The meta-analysis on indigestible protein content 
highlighted a lack of information on biomarkers for gut 
health, especially in the lower gut, with respect to dietary 
protein content.  

• A trailer’s ancillary system was able to maintain acceptable 
environmental conditions in the animal compartment 
during a 6-hour transport with pigs on-board the trailer. 
On average, the temperatures in the animal compartment 
occupied by pigs were above 10 °C despite the near-zero 
temperature in the trailer air inlet. Carbon dioxide and 
moisture levels ranged from 837-974 ppm and 3.7-5.1 g/kg 
dry air indicating good air quality during transport.

• Disease-challenge tests showed that the air fi ltration 
system (MERV 8 pre-fi lter and MERV 16 glass fi ber V-bank 
fi lter) installed in the trailer was capable of preventing 
entry of airborne transmissible diseases such as Swine 
Infl uenza A virus (IAV) to the animal compartment. Pigs in 
the trailer without an air fi ltration system started getting 
sick fi ve days after trailer exposure to exhaust air from a 
barn with confi rmed IAV infection.

• Cost analysis for a 120-pig capacity mechanically ventilated 
trailer fi tted with an air fi ltration system indicated 
reasonable fi nancial viability. The estimated payback 
period of 2.8 years is based on $5/pig premium for every 
pig transported in the air-fi ltered trailer. 

• Electrospray modules developed to generate 
engineered water nanostructures (EWNS), which are 
highly charged nano-sized water droplets, to inactivate 
microbes. Inactivation effi  cacy was assessed at diff erent 
bioaerosol concentrations, and results revealed that the 
highest reduction of 61% was achieved at the highest 
concentration of 1.3 × 105 CFU m-3 after an hour of 
treatment.

• Decontamination of various surfaces (i.e., metal, plastic, 
wood, and concrete) exposed to the pig barn using an 
electro-nanospray setup for surface treatment showed the 
highest inactivation on metal and plastic material, with 
71% and 64%, respectively. In comparison, inactivation 
on wood and concrete surfaces were 59% and 51%, 
respectively.

• An electro-nanospray system installed in pilot-scale 
rooms with grower/fi nisher pigs showed that using only 
one electro-nanospray system is not suffi  cient to reduce 
the culturable bacteria concentrations in the pig room. 
However, reduced dust and ammonia concentrations by 
28% and 80%, respectively.

• Pilot-scale trials with 2 electro-nanospray systems showed 
eff ectiveness in decontaminating air and surfaces in the 
barn resulted an average of 31%, 42%, and 40% reduction 
in culturable bacteria, dust, and ammonia concentrations 
compared to untreated pig room. Surface decontamination 
of in-barn surfaces for concrete, metal, wood and plastic, 
respectively, which were higher compared to trials with 
only one electro-spray system. 

• Sampling with size-fractionating bioaerosol sampler 
showed that the electro-nanospray system inactivated 
respirable and non-respirable bioaerosols in the barn (at 
the same rate) with an average of 21%. Hydrogen sulphide 
experienced a 6% reduction; and no ozone detected.

ENGINEERINGENGINEERING NUTRITIONNUTRITION



<<
  /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


