The National Center for
Livestock and the Environment gg

BEST MANAGEMENT STRATEGIES TO

IMPROVE THE PRODUCTIVITY AND
ENVIRONMENTAL SUSTAINABILITY OF
GRASSLAND PASTURE SYSTEMS

As part of NCLE, this unique multidisciplinary project has brought together
university researchers, three levels of government and numerous sectors of
the industry to establish a research and demonstration site to explore the
impact of hog manure on forage yield, forage quality, animal performance,
soil and water quality, as well as greenhouse gas production

Expansion in the hog
sector has created
opportunities for both the
beef and dairy cattle
industries to economically
improve forage
productivity through the
application of hog
manure.

Although the application
of hog manure may be
mutually beneficial to hog
and cattle producers,
there are still many
aspects of this practice
that require further study.

To address some of
these questions, a
research/demonstration
site has been located on
160 acres of land owned
and operated by Hytek

Limited, located near La
Broquerie, Manitoba. This
site has given scientists,
extension personnel and
university researchers the
opportunity to:

1. Identify a series of
best management
practices associated
with the application of
hog manure and its effect
on: forage yield, forage
quality, animal
performance, soil and
water quality, greenhouse
gas production.

2. Improve economic
and environmental
sustainability for the
livestock sector by:

- increasing forage/cattle
productivity

- reducing farm input
costs

- improving nutrient
utilization

- minimize cycling of
potentially harmful
bacteria

- reducing greenhouse
gas emissions

- increasing the potential
opportunity to benefit
from greenhouse gas
credits.

3. Provide an
opportunity for all
sectors of the industry
to work together to
establish a coordinated
approach to land and
nutrient utilization.



4. Train students who
will possess the skills
necessary to help the
agricultural industry grow
in a sustainable fashion.

Parameters Examined
Duplicate plots with six
different manure
management and forage
harvesting techniques are
being utilized at the site.
To accomplish this, the
site is divided in half,
each half consisting of six
separate paddocks.

-20 acres grazed, no
manure

-3 acres harvested, no
manure

-10 acres grazed, manure
applied in the fall and
spring, 55 Ibs of available
N at each application

-3 acres harvested,
manure applied in the fall
and spring, 55 Ibs of
available N at each
application

-10 acres grazed, manure
applied in the spring, 110
Ibs of available N

-3 acres harvested,
manure applied in the

spring
Techniques used:

Forage yield —
Quadrats/grazing cages

Forage quality — Hand
plucked to mimic grazing
and analyzed for crude
protein, fibre and
minerals

Animal performance —
Weighed every 28 days
to determine average
daily gain

With this information, live-
weight gain/acre and
grazing days per acre
can be calculated

Soil quality — Soil
samples taken at 1-foot
increments to 4-feet for
tracking soil properties
and nutrient
concentrations. In
addition soil samples
taken to 2 inches and 2
feet for plant available
nutrients.

Water quality — Wells
have been installed by
Manitoba Water
Stewardship in each of
the 12 paddocks at the
site. Water samples are
collected and analyzed
for nutrients.

Greenhouse gases

The greenhouse gases of
greatest concern in the
agricultural sector are:
-nitrous oxide

-methane

-carbon dioxide

In the cattle industry,
methane and nitrous
oxide result from natural
biological processes:

- bacteria produce
methane during feed
fermentation in the
cattle’s digestive tract.

- soil bacteria are
responsible for nitrous
oxide gas emissions from
manure.

Nitrous oxide — Nitrous
oxide and methane from
soil, dung, and urine
patches is measured
using vented static
chambers.

Methane — Methane is
measured from cattle
using the sulfur
hexafluoride technique.

Pathogen movement -
The presence of
potentially pathogenic
bacteria, including
Salmonella, E. coli and
Yersinia is being
measured in the manure,
soil, forage and water
using standard culture, as
well as DNA techniques.
An examination of
antibiotic resistance for
seven major classes of
organisms is also being
explored.



What Have We Found?

Results:
Forage and Animal
Productivity

Hog manure
improved forage
yield and quality
Crude protein
content doubled in
pastures receiving
manure

Pasture carrying
capacity and
liveweight gain per
acre each
increased by more
than 3-fold
compared to
unmanured
pastures

Nutrients

Analysis of soil
samples have
shown that
chloride is moving
down through the
soil profile

With low removal
rates, phosphorus
concentrations are
increasing within
the soil surface,
but not beyond
Although
phosphorus
concentrations are
different in wells
located in
manured vs
unmanured plots,
trends associated

with manuring are
not apparent
Nitrate is not
moving into the
groundwater

Pathogens

Salmonella and E.
Coli were detected
in hog manure, but
pathogen numbers
were low in all
forage and soil
samples and were
not transferred to
grazing cattle
Organisms,
including antibiotic
resistant
organisms, were
present in
groundwater, but
the source of
these organisms is
not known

Greenhouse Gases

Soil greenhouse
gas emissions
increased with
manure
application, but the
carbon
incorporated into
plant root growth
more than offset
those emissions
over the short term
Enteric methane
emissions

produced from
feed fermentation
in the rumen were
not affected by
manure application
on pastures

Economic Value

As a consequence
of manure
application, the
value of increased
harvested forage
yield was
estimated to be
$84-92 per acre
Increased
liveweight gain on
pastures receiving
manure resulted in
an estimated
improvement of
$175-191 per acre

Energy Efficiency

Beef production on
manured land is
less energy
efficient than beef
production on
unmanured land,
but more efficient
than beef
production on land
where synthetic
fertilizer is applied



Participating
Organizations:

» University of Manitoba

» Hytek Limited

= Manitoba Agriculture, Food
and Rural Initiatives

= Manitoba Cattle Producers
Association

= Manitoba Pork Council

= Manitoba Livestock Manure
Management Initiative

» Greenhouse Gas Mitigation
Fund (Dairy Farmers of
Canada, Canadian
Cattlemen’s Association and
Canadian Pork Council)

= Beef Cattle Research
Council

= University of
Saskatchewan

= Dairy Farmers of Manitoba
= Canadian Agri-Food
Research Council

= Manitoba Rural Adaptation
Council

= Sustainable

Development Innovations
Fund

= HiQual Manufacturing
Limited

= Water Stewardship

= Manitoba Conservation

= Prairie Farm Rehabilitation
Association

= Agri-Food Research
Development Initiative

= Seine Rat River
Conservation District

» Deep River Science
Academy

= Paimlite

= Southeast Farm Equipment
= Hanover Doors

= Staff in the Department of
Animal Science at the
University of Manitoba.

UNIVERSITY
oF MANITOBA




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


