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GREENHOUSE GAS EMISSIONS FROM ORGANIC CROP MANAGEMENT 
Interim Research Report E2008-20 

 

BACKGROUND 

Organic potato production systems are 
characterized by extended rotations involving 
legume green manures often combined with 
organic amendments like manure or compost. In 
these soils, the reliance on legume nitrogen from 
biological nitrogen fixation and relatively high 
quantities of stable organic matter from compost 
may regulate the availability of soil nitrogen and 
carbon needed for release of greenhouse gases 
(GHG), specifically nitrous oxide (N2O), carbon 
dioxide (CO2), and methane (CH4).  
 
Few studies have examined the impact of organic 
rotations on N2O emissions and greenhouse gas 
budgets, compared to conventional production 
systems. Researchers are interested in the 
relationship between nitrogen (N) supply and 
crop demand, and how N2O emissions differ with 
N source: inorganic fertilizer, compost or legume 
green manure. 
 
Two research teams (AAFC - Bouctouche, NSAC) 
in Atlantic Canada are attempting to answer 
these research questions by examining the effect 
of organic soil and crop management on soil 
carbon and nitrogen dynamics and N2O 
emissions.  
 

RESEARCH OBJECTIVES 

The specific study objectives are to examine N2O 
emissions as affected by:  
 
NSAC site: 

• Crop (red clover, timothy or potato) 
• Timing of forage tillage (spring/fall) 
• Potato fertility regime (preceding forage 

crop with or without inorganic fertilizer)  
AAFC Bouctouche site:  
Compost compared with inorganic N fertilizer: 

• Applied in preceding 4 years (2002-2005)  
• Also applied at potato planting 

 

 
Greenhouse gas sampling chambers in the NSAC 
Brookside field, 2007 
 

WHAT WAS DONE 

At NSAC (Brookside), forage plots of either 
timothy or red clover established in 2004 
received one of three different management 
treatments:  
(i) Maintained as mowed forage  
(ii) Fall plowed followed by potato  
(iii) Spring plowed followed by potato 
 
Subplots received N fertilizer (ammonium nitrate) 
at either 0 or recommended rates applied in 
spring. For potatoes, the rates were 90 kg N ha-1 

following clover and 140 kg N ha-1 following 
timothy, and for forages 0 for clover and 0 or 140 
kg N ha-1 (split application) applied to timothy, 
respectively. Fertilizer was broadcast on forages, 
and banded in the hill at potato planting. Soil 
type ranged from clay to clay-loam.   
 
At AAFC Bouctouche, plots were established in 
2002 that were amended with inorganic fertilizer 
(135 kg N ha-1 yr-1) or compost (2 rates: 135 or 
405 kg N ha-1 yr-1) each year until 2005. In 2006, 
these plots were split and half continued to 
receive amendments while the other half did not 
receive fertilizer.  All treatments were broadcast 
and incorporated at potato planting.  
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r more information: 
Visit oacc.info or contact us at 

 P.O. Box 550 Truro, NS B2N 5E3
Tel: (902) 893-7256   
Fax: (902) 896-7095  
Email: oacc@nsac.ca

 
Figure 1. Daily N2O emissions (g N ha-1 d-1)   from 
forage crops as influenced by management 
 
At both sites, trials were planted in mid to late-

ay with the potato cultivar Goldrush. Due to 
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ESULTS 

M
space limitations, forage and potato yield data is
not reported here. N2O flux measurements were 
made weekly to bi-weekly until potato hilling and 
then monthly thereafter. In potato plots, gas 
sampling chambers were established in both hill 
and furrow locations. Samples were collected b
removing 20 ml of gas from the headspace of the 
chamber and analyzing for N2O with a gas 
chromatograph. 
 

RELIMINARY RP
At AAFC Bo
emissions were low (~ 1.0 

uctouche, cumulative growing season 
kg N ha-1) for all 

) 

tted 
om the forage and potato plots during a 

ver 
t 

N2O 

er 
 emissions 

able 1. Cumulative N2O emissions from potato and 

*M  by different letters are differe < .05 

 

CKNOWLEDGEMENTS

treatments except where compost was applied at 
planting. Large events (> 20 g N20-N ha-1 d-1

occurred more frequently following rainfall and 
where compost was applied at planting. 
 
At NSAC, large amounts of N O were emi2

fr
relatively wet growing season with cumulative 
emissions ranging from 1 to 80 kg N ha-1 o
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Treatment Means N2O emissions* 
(kg N ha-1) 

Fertilized 14.3 A 
Non-fertilized 

lover) 
4.0 B 

Potato (prev. c 4.9   
Potato (prev. timothy) 8.1   
Clover 3.9   
Timothy 14.5   
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THE BOTTOM LINE 
Two studies in Atlantic Canada are 

 clover, 

 and 

terim results indicate the organic system, 

f 

examining the effect of (a) crop (red
timothy or potato), timing of tillage, and 
potato fertility regime, and (b) long term 
application of compost vs. inorganic N 
fertilizer, on crop productivity, N uptake
N2O emissions.  
 
In
relying on organic N sources and forages for 
biological N2 fixation, emitted less nitrous 
oxide while maintaining acceptable yields o
forage and potato crops compared with 
conventionally fertilized fields. 

 2


	Background
	Research Objectives
	What was Done
	Preliminary Results
	Acknowledgements
	Credits
	Funding


<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


