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bjective: (1) To evaluate fertility rate and source of N on canola grain yield and quality (2) and to 
assess the effectiveness of split applied N fertilizer on canola grain yield and quality. Canola 
was planted on May 27 on 25 feet long and 7-in row plots arranged in an RCBD. Fertilizer 

treatments were applied as starters and in splits (table 1). All granular treatments were broadcasted, 
while the 28 percent (UAN) was applied at 4- to 5-leaf stage with a 10 ft spray hand boom. Normalized 
Difference Vegetation Index (NDVI) was measured with a GreenSeekerTM pocket sensor on same day 
(June 25) split applications were made. Whole plant samples were taken on July 2 for tissue N test. 
Plots were harvested August 23, one week after swathing. 
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Yields were generally good despite some occurrence of drought in the month of July. Grain yields 
responded well to N rates when N was applied as urea (Figure 1). Measurement of plant vigor by NDVI, 
and tissue N with the urea applied once at planting, showed good correlation with grain yields. The 
highest yields were observed when urea was split applied at the rate of 150 lbs N, with 105 lbs applied 
at planting and 45 lbs at 5-leaf growth stage. This treatment gave a yield advantage of 75 lbs over 150 
lbs N that was applied once, at planting. Using PROCGLM in SAS, the ANOVA showed that yield 
differences were significantly different due to treatment effects (p<.0115). However, the pairwise 
comparison by Tukey-Kramer’s mean separation test showed no differences except at the 90 percent 
confidence level where, 150 lbs N split (105 and 45 lbs) had significantly higher yields than the check. 
An inverse relationship between grain yields and oil content was observed (figure 2). Evidence from this 
study indicate that there could be a high yield and economic penalty to apply high N rates in midseason 
if no fertilizer was applied as a starter (table 1). We advise that these results reflect one season and site 
only and therefore need additional years of data to draw any meaningful conclusions. 

Table 1. Nitrogen fertilizer treatment effect on the grain yield and quality of corn  

Trt N Source, rate (split rate) Yield Oil KWT % Leaf N NDVI 
 lb N/ac bu/ac lb/ac    
       
1 Check 0  1589 a3 48.2 a3 0.433 a3 3.06 acd3 0.43  acd3 
2 Urea 60 (0) 1886 a 47.5 a 0.449 a 2.90 cd 0.45 acd 
3 Urea 105 (0) 2233 a 45.8 ac  0.494 a 3.48 acd 0.49 a 
4 Urea 150 (0) 2403 a 45.5 ac 0.523 a 3.55 acd 0.52 a 
5 Check 0 + sulfur1 1673 a 46.6 a 0.431 a 2.89 cd 0.43acd 
6 Urea only 60 (45) 2026 a 46.3 ac 0.455 a 3.14 acd 0.46 acd 
7 Urea only 105 (45) 2478 a 46.3 ac 0.434 a 3.81 a 0.43 acd 
8 Urea only 60 (90)  2222 a 45.2 bc 0.421 a 3.25 acd 0.42 acd 
9 Urea only 105 (75) 2236 a 45.7 ac 0.405 a 3.53 acd 0.41 acd 
10 Urea only 150 (30) 2442a 45.6 ac 0.431 a 4.04 a 0.43 acd 
11 Urea only 0 (90) 1978 a 45.5 ac 0.386 a 3.23 acd 0.39 bcd 
12 Urea only 0 (135) 1889 a 45.3 bc 0.368 a 2.76 d 0.37 cd 
13 Urea only 0 (150) 1880 a 43.5 c 0.373 a 3.68 acd 0.37 cd 
14 Urea + Agrotain 0 (90) 2088 a 45.7ac 0.371 a 3.09 acd 0.37 cd 
15 Urea + Agrotain 0 (150) 2196 a 45.0 bc 0.391 a 3.31 acd 0.39 cd 
16 Urea + Agrotain 45 (90)  2095 a 45.4 ac 0.438 a 3.33 acd 0.44 acd 
17 Urea + Agrotain 105 (45) 2454 a 45.7 ac 0.416 a 3.51 acd 0.42 acd 
18 Urea + Agrotain 150 (0) 2345 a 45.2 bc 0.413 a 3.90 a 0.41 bcd 
19 YaraVera 150 (0) 2304 a 45.6 ac 0.465 a 4.01 a 0.47 ac 
20 YaraVera 0 (90) 1947 a 45.1 bc 0.408 a 3.28 acd 0.41 bcd 
21 YaraVera 0 (150) 1917a 45.2 bc 0.374 a 2.93 bcd 0.37 ac 
22 Urea 45 (60 as 28% N) 1794 a 45.6 ac 0.398 a 3.10 acd 0.40 bcd 
23 Urea 60 (60 as 28% N ) 1884 a 45.6 ac 0.376 a 2.75 d 0.38 cd 
24 Urea 90 (60 as 28% N) 1935 a 44.7 bc 0.351 a 3.16 acd 0.35 d 
      
Mean 2079 45.655 5.887 3.319 0.417 
Tukey-Kramer’s MSD 875.75 2.883 0.1013 0.992 0.1075 
Treatment differences, P>F2 <.0115 <.0004 <0.0019 <.0001 <.0001 
C.V. 16.88 2.357 0.642 11.16 9.635 
1Recieved 30 lbs additional sulfur on top of 30 lbs S in soil as all other plots except the check 0 
2  Probability of observing an F-statistic > the observed; Indicates significance of treatment differences at α = 
0.05 
3 Mean values followed by the same letter in each column are not significantly different from each other 
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Fig 1. Effect of split applied N as urea on 
canola grain yield 
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Fig 2.  Relationship between grain yield and oil 
content of canola 



<<

  /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



