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Summary   Use of glyphosate to control inter-row 

weeds in wide row lupins increases risks of further re-

sistance while 62 annual ryegrass populations includ-

ing five in Western Australia (WA) have already de-

veloped resistance to glyphosate in Australia (Preston 

2007). In 2003, five experiments evaluated alternative 

weed control options in lupins (Lupinus angustifolius 

L.) sown in 50–80 cm wide rows in WA.

Experiment 1 was conducted on a non-wetting 

yellow sand plain soil at Northampton (28 20'S, 

114°38'E). Experiment 2 and 3 were conducted on a 

Tamma sand plain field at WA No-till Farmers Associ-

ation (WANTFA) site, Meckering (31°38'S, 117°03'E). 

Experiment 4 was conducted on a red sandy loam soil 

at York (31°52'S, 116°45'E) using farmer’s commercial 

sowing machine. Experiment 5 was conducted at the 

farm scale using farmer’s commercial machinery at 

the same site as Experiment 1. Inter-row herbicides 

were sprayed using sprayshields (Row Rocket or Red 

Ball). In Experiment 3, simazine and propyzamide 

were applied in a 15 cm band on lupin rows behind 

the seeder. The main weed species were blue lupin 

(Lupinus consetinii Guss) and wild radish (Raphanus 
raphanistrum L) at Northampton and annual ryegrass 

( Lolium rigidum Gaud.) at Meckering and York. 

In Experiment 1, paraquat + diquat at 500 g a.i. 

ha−1 controlled 93% of the blue lupin and 88% of the 

wild radish plants, giving 58% greater lupin yield than 

the untreated control.

In Experiment 2, paraquat + diquat at 250 or 500 

g a.i. ha−1 controlled 95–100% annual ryegrass on the 

inter-rows and increased lupin yield by 11–43%.

In Experiment 1 and 2, mowing followed by 

knockdown herbicide (glyphosate or paraquat + di-

quat) was equally effective on weeds but the effect 

of mowing time with regard to crop growth stage 

was not clear.

In Experiment 3, propyzamide 1 kg a.i. ha−1 or 
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simazine 1 kg a.i. ha−1 banded on lupin rows at sowing 

time reduced annual ryegrass density on lupin rows 

by 55–69%.

In Experiment 4, alternative non-selective herbi-

cide molecules from Groups C, F, G, and N, as tank 

mixes with glyphosate or paraquat + diquat provided 

optimum control of inter-row annual ryegrass in wide 

row lupins. 

In Experiment 5 conducted at the farm scale, blue 

lupin control by glyphosate (94%) and paraquat + di-

quat (95%) was statistically similar to the boom spray 

treatment (farmer practice). The trend in the grain yield 

of lupin was similar to that of weed control.

Results clearly showed that inter-row weed control 

with paraquat + diquat provided optimum inter-row 

weed control and increased grain yields in wide 

row lupins. So, in the wake of the rapid increase in 

glyphosate resistance in annual ryegrass, WA farm-

ers should use paraquat + diquat as an alternative to 

glyphosate for inter-row weed control in wide row 

lupins to delay further development of glyphosate 

resistance in weeds.

Keywords    Wide row lupins,  inter-row spraying, 

 glyphosate,  paraquat + diquat,  annual ryegrass.

ACKNOWLEDGMENTS

We are thankful to GRDC for funding the project. 

Thanks are due to Dave Nicholson, Julie Roche, 

Tom Sweeny, Catherine Borger and Glen Adam, 

Department of Agriculture and Food WA. We are 

also thankful to Ray Fulwood (Farmer), Ford family, 

Curry family and WANTFA for providing research 

facilities.

REFERENCES

Preston, C. (2007). Australian Glyphosate Register: 

summary and background. www.weeds.crc.org.

au/glyphosate.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /UseDeviceIndependentColor
  /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 (RGR-Everbest)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 305
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.14754
  /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 305
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.14754
  /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 <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [490.394 680.315]
>> setpagedevice


