
Results
Field Study – Soil Analysis
Under conventional field management the content of 
total phosphorus (Pt) at a distance of 10 m from the 
bordering field was between 0.89 and 1.06 g x kg-1 and 
showed no significant chances over time (Fig. 4a).
A different development  was observed in the SRC plots. 
Starting with similar initial conditions, Pt content 
increased over time in the upper soil layer (Fig. 4b).
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Introduction
The multiple advantages of short rotation coppices (SRC) such as sustainable energy wood production, income diversification, and ecological 
services are well known. Additionally, strips of SRC present an innovative instrument to reduce the input of nutrient and pesticide into 
watercourses induced by soil erosion. Through extensive management, provision of permanent plant cover, improvement of soil quality, and long 
rotations, SRC strips on arable land can help to achieve the goals of the EU Water Framework Directive (e.g. the reduction of nutrient 
contamination of water bodies). Simultaneously SCR provides  monetary benefits to farmers. The project “Short rotation coppices along 
watercourses” investigates the retention capacity of SRC strips and its economical benefits. 

Study site
The study site, established in 2011, is situated in the 
northwest of Thuringia on the edge of a field, slightly 
sloping towards a little stream called Bennebach (Fig. 2). 
The experiment compares the retention capacity of three 
management options (Fig. 1): 

(i) arable land
(ii) grassland 
(iii) SRC with willow hybrid Tordis.

The annual mean temperature (1961-1990) of  the region 
is 8.2 °C and precipitation 547 mm.

Figure 1: The study site is subdivided into 4 units. Within each unit, the management 
options (AL) arable land, (GL) grassland and SRC are implemented.

Figure 2: Study site and stream are situated 
in the north of the field.

Methodes
Field Study
For each plot at the study site, the retention capacity of nutrients is estimated with 
qualitative and quantitative measurement techniques. One aspect is the analysis of soil 
samples taken at a distance of 2 and 10 meters from the border between field and study 
site. The following soil parameter are analysed in spring and autumn 2012 to 2014 at a 
the depth of 0 to 5 cm, 5 to 10 and 10 to 30 cm: particle size, plant available and total 
phosphorus content, total nitrogen and total organic carbon content.

Modelling of Potential Erosion Exposure
Average soil loss and gullies of the adjacent field were simulated using the model 
AVErosion and ACCUMPlus.  The calculation of  water induced soil erosion in this model 
is based on the Universal Soil Loss Equation. To evaluate possibilities to reduce soil 
erosion on the field, different management options were compared, such as:

(a)  current crop rotation (maize, wheat, rape, wheat, barley)
(b)  fragmentation of the field with buffer stripes and current crop rotation
(c)  adapted crop rotation (abandonment of maize)

Results
Modelling of Potential Erosions Exposure
The potential annual mean soil loss under the current management is 5.96 t x ha-1 x a-1

(Fig. 3a). Implementing buffer stripes within the field reduces slope length and decreases  
the risk of soil erosion by about 15 % (Fig. 3b). The abandonment of erosion prone 
cultures, in this case maize, offers another effective method to reduce potential soil loss 
(Fig. 3c). But due to a low number of  marketable crops the farmer has limited options to 
give up maize cultivation.

(a) current 
crop rotation

(b) current crop 
rotation with 2 buffer 
strips

(c) adapted  crop rotation

Conclusion
There are different management options to reduce soil erosion directly on the field, but 
neither can completely prevent erosion. An last option to prevent erosion induced soil 
loss and nutrient input into watercourses are buffer strips. The first results of the project 
show that SCR strips can act as nutrient buffer already three years after establishment. 
Nevertheless the long term development of the retention capacity of SCR has to be 
further observed.Figure 3: Site-specific avarage soil erosion potential (gird size 5 x 5 m) in t ha-1 a-1 under three management options (a – c).

Average Soil Erosion 
Potential [t x ha-1 x a-1] 

Figure 4: Development of total phophorus content betwenn spring 2012 (S12) and 
autumn (A13) under arable land (a) and SRC (b). Bars display standard error.

a

b

www.thueringen.de/de/tll
06/2014

www.thueringen.de/de/tll
06/2014

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by UTL Repository

https://core.ac.uk/display/61472821?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


<<
  /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
    /MetaOffcPro-Bold
    /MetaOffcPro-BoldIta
    /MetaOffcPro-Norm
    /MetaOffcPro-NormIta
    /MetaScOffcPro-Bold
    /MetaScOffcPro-BoldIta
    /MetaScOffcPro-Norm
    /MetaScOffcPro-NormIta
  ]
  /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 300
  /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 <>
    /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.)
    /DEU <>
  >>
  /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 [144 144]
  /PageSize [595.276 841.890]
>> setpagedevice


