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Lethbridge Edmonton

A cover crop is any living ground cover that is planted in place of or after a main crop to supply nitrogen and some weed control in the subsequent crop.  Cover crops are generally incorporated into 
the soil using tillage to increase organic matter and stimulate microbial activity.
The majority of research on cover crops has been shown that cover crops conserve nitrogen for subsequent crops, reduce soil erosion and reduce weed, insect and disease pressure, while increasing 
the diversity and populations of beneficial soil organisms.  On the Canadian prairies, there also is the opportunity to use cover crops for annual forage supplement as early spring or late fall grazing.

Evaluation of cover crop mixtures for high and low rainfall areaEvaluation of cover crop mixtures for high and low rainfall areas in Albertas in Alberta

Background

• Identify cover crop species or mixtures that could be 
grown and provide benefits to the following main 
crop at high and low rainfall areas in Alberta  

• Evaluate the benefits of polyculture cover crops for 
enhancing soil biological diversity and activity, 
nutrient cycling and weed control

• Demonstrate the use of mowing and/or grazing of 
cover crops to reduce the amount of tillage in 
organically managed agriculture

Study objectives

At the field sites located in Lethbridge and Edmonton, 
we have combined a number of common and novel 
crop mixtures (Table 1) that create soil root canopies 
(combining deep rooted with more shallow rooted 
crops), rebuild both quantity and quality of soil 
organic matter, increase crop diversity, reduce weed, 
insect and disease pests and can offer spring and/or 
fall grazing opportunities.  

Study description

The results demonstrate the differing growth potential 
of the legumes, in particular, between precipitation 
zones. 

Results 

Currently, we are completing analysis and sum-
marizing the second year of this study and work is 
being completed on mycorrhizal colonization, 
microbial community and N and C mineralization for 
the wheat planted the first year after the cover crops.  
Next field season, all plots will again be cross-seeded 
to wheat to further understand the persistent effects of 
these cover crops.

Future plans

We are grateful to the Organic Agriculture Centre for 
Canada and Agriculture and Agri-Food Canada for 
funding this study, and Alireza Navabi and Michael 
David for their technical advice and assistance.
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At harvest, the mixtures were cut and left on the soil 
surface. In the following 2 years, wheat will be grown 
and mycorrhizal colonization, microbial community, N 
and C mineralization, and crop and weed community 
composition will be evaluated.  
In 2004, we also carried out a smaller project where we 
seeded small plots of single cover crop species to 
determine how well they grow with high and low soil 
moisture.

We found differences in the concentrations of micro 
and macro nutrients contained in the foliage of the 
cover crop mixtures.  

The year following the cover crops at both sites, we 
found that the chicory in two of the mixtures regrew
and completely out-competed the wheat. Otherwise, 
there were no significant effects of the previous cover 
crops on wheat yields at either field sites (Fig. 3). 

All the mixtures were higher yielding in the higher 
rainfall zone.  There were drought conditions in 
Lethbridge during 2003 that likely also affected the 
yields. 

The legumes that established and performed well at 
both locations were: woolypod vetch, chickling vetch, 
subterranean clover, and lentil.

Fig. 2. Cover Crop Mixtures
Left upper: Chickling vetch, oilseed radish, oat
Right upper: Phacelia, lentil
Left lower: Subterranean clover, sorgum-sudan grass, oat
Right lower: Woolypod vetch, oat

Mixture 1, 5 and 11 were 
generally higher in content 
for most nutrients. These 
results suggest that dif-
ferent cover crop mixtures 
can provide farmers with 
grazing opportunities that 
may reduce dietary 
supplements of nutrients 
to animals.

In monoculture, we also found that chickling vetch, 
woolypod vetch, lentil and subterranean clover grew 
well at both high and low moisture input areas.

Fig. 3. Cover Crop
Monocultures

Left: Dryland
Right: Irrigated

Top to bottom:
Chickling vetch
Subterranean clover
Black lentil
Woolypod vetch

Table 1. Cover 
crop mixtures 
grown at both 
field sites

Fig. 5. Wheat g rain yield one year following the cover crop 
mixtures at the Lethbridge site

Fig. 1. Comparison 
of dry matter yield 
of the cover crop 
mixtures between  
field sites

Fig. 4. Nutrients in the foliage of the cover crop mixtures
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Pea, Hairy Vetch, Oat
Sun Hemp, Sorghum-sudan grass, Buckwheat
Cowpea, Sorghum-sudan grass
Lentil, Buckwheat
Lentil, Phacelia
Faba bean, Pea, Oat
Crimson clover, Oat
Persian clover, Oat
Subterranean clover, Sorghum-sudan grass, Buckwheat
Wollypod Vetch, Oat
Chickling Vetch, Oilseed Radish, Oat
Crimson clover, Chicory, Oat
White Lupin, Pea, Oat
Oilseed Radish, Hairy Vetch
Chicory, Hairy Vetch
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*Important note regarding results presented in scientific posters: the research reported here is in progress, and therefore the study results have not been subjected to scientific peer review.



<<
  /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
  /SyntheticBoldness 1.00
  /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


