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ConclusionsConclusions
• The plant-derived contribution was 28-68% of total CO emission from peThe plant-derived contribution was 28-68% of total CO2 emission from pe
• The contribution of rhizosphere induced CO2 emission to total soil CO2 eThe contribution of rhizosphere induced CO2 emission to total soil CO2 e
• It i i t t t k th l t d i d CO fl th i th ti• It is important to know the plant-derived CO2 flux, otherwise the overesti
• The root exclusion method can be used for estimation of plant-derived CThe root exclusion method can be used for estimation of plant-derived C

IntroductionIntroduction
With regard to the CO2 driven greenhouse effect there is a need to distinguish between

soil organic matter derived respiration and plant derived respiration Kuzyakov (2006)soil organic matter derived respiration and plant-derived respiration. Kuzyakov (2006)

divides the total CO2 efflux from soil into 5 sources (Figure 1) The aim of thisdivides the total CO2 efflux from soil into 5 sources (Figure 1). The aim of this

investigation is to use the root exclusion method to divide total CO2 emissions from theg 2

il l t t i t il i i d l t d i d i ti i l i t hsoil-plant system into soil emissions and plant-derived respiration, using lysimeters where

the environmental parameters can be monitored and controlledthe environmental parameters can be monitored and controlled.

1 2 3 4 51. 2. 3. 4. 5.

Figure 1 The first three sources can be considered plant derived and the last twoFigure 1. The first three sources can be considered plant-derived and the last two
contribute to the greenhouse effect With the root exclusion method it is possible tocontribute to the greenhouse effect. With the root exclusion method it is possible to
di ti i h b t b l i ti d th hi h d i d i ti Thidistinguish between basal respiration and the rhizosphere-derived respiration. This
method can be used to estimate the net CO2 emission if the priming effect (4) is small.2 g ( )
Figure from Kuzyakov (2006).g y ( )

Materials and methodsMaterials and methods
A drilling method with minimal soil disturbance (Persson and Bergström, 1991) was used

t ll t 50 d di t b d il lith f t it Ö k i t l S dto collect 50 cm deep undisturbed soil monoliths from two sites, Örke in central Sweden

and Majnegården in southern Sweden The study was carried out at a lysimeter site atand Majnegården in southern Sweden. The study was carried out at a lysimeter site at

the Agricultural University in Uppsala. The lysimeters were sown with ryegrass (Loliumthe Agricultural University in Uppsala. The lysimeters were sown with ryegrass (Lolium

perenne) and water was supplied from below and kept constant at 40 cm depth. The

construction and set up of this system is described in detail in Berglund et al (2007)construction and set-up of this system is described in detail in Berglund et al. (2007).

ÖÖrkeMajnegården
Topsoil 0-20 cm, H7-8 Topsoil 0-20 cm, H9-10

Fen peat mixed with clay Fen peat
Dark brown 10YR 2/3 Black 5YR 1.7/1

S b il 20 30 H3 4 S b il 20 30 H9 10Subsoil 20-30 cm, H3-4
Fen peat (Phragmites)

Subsoil 20-30 cm, H9-10
Fen peatFen peat (Phragmites) 

Dark brown 10YR 2/3
Fen peat 
Black 5YR 1 7/1Dark brown 10YR 2/3

Platy structure
Black 5YR 1.7/1

S b il 30 40 H8 9
Platy structure

S b il 30 40 H1 2 Subsoil 30-40 cm, H8-9
F t (A bl /C )

Subsoil 30-40 cm, H1-2
F t (Ph /C t ) Fen peat (Ambl./Carex)

Bl k 5YR 1 7/1
Fen peat (Phra./Carex roots)

D k b 10YR 3/3 10YR4/6 Black 5YR 1.7/1Dark br.10YR 3/3,10YR4/6
Platy structurePlaty structure
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eat soileat soil
emission is large, and differ between soil typesemission is large, and differ between soil types
i ti f il CO i i b id blimation of soil CO2 emission can be considerable
CO emissions most of the season when the priming effect is negligibleCO2 emissions most of the season when the priming effect is negligible

ResultsResults
CO2 emissions rates from the lysimeters with crop were higher than from the lysimeters

without crop (Figure 2)without crop (Figure 2).

8080
Majnegården vegetatedMajnegården vegetated
ÖÖrke vegetated
Majnegården bare soilMajnegården bare soil
Örke bare soilÖrke bare soil
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Figure 2.  Total CO2 emission from two peat soil types (Majnegården and Örke), bare
soil compared to vegetated.p g

To estimate the CO emissions originating from plants we used the rhizosphereTo estimate the CO2 emissions originating from plants we used the rhizosphere-

derived contribution (RC) as an approximation (eq 1)derived contribution (RC) as an approximation (eq. 1).

122 BareSoilCOWithCropCORC − eq.1                 22

Wi hCCO
a eSoilCOWithC opCORC = q

2WithCropCO2

The RC was always higher from Örke than from Majnegården (Table 1) whichThe RC was always higher from Örke than from Majnegården (Table 1), which

might be attributed to differences in soil quality and/or crop production level.g q y p p

Table 1. Rhizosphere-derived contribution (RC) to CO2Table 1. Rhizosphere derived contribution (RC) to CO2
emissions from two peat soils types during threeemissions from two peat soils types during three
seasonsseasons
Sit 18/5 30/6 5/7 9/8 15/8 1/11Site 18/5-30/6 5/7-9/8 15/8-1/11
Majnegården 0.28 0.47 0.58j g
Örke 0 53 0 56 0 68Örke 0.53 0.56 0.68

The rhizosphere-derived contribution to the CO2 flux was increasing at the end of

the season even though biomass production was declining This is an indicationthe season even though biomass production was declining. This is an indication

of a lagging priming effectof a lagging priming effect.

t t d th ff t f t t CO2 i i f lti t d t il S b itt d teter study on the effect of temperature on CO2 emission from cultivated peat soils, Submitted to
f S il S i U l 1 18rtment of Soil Sciences, Uppsala, pp. 1-18.

of partitioning methods. Soil Biology & Biochemistry, 38(3): 425-448.p g gy y ( )
on of undisturbed soil monoliths. Soil Science Society of America Journal, 55(1): 285-287.o o u d stu bed so o o t s So Sc e ce Soc ety o e ca Jou a , 55( ) 85 8



<<
  /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


