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Background

Cover crop rollers have been used for decades in Bra-
zil, Argentina, and Paraguay to successfully manage
cover crops and their residues (Derpsch et al. 1991;
Ashford and Reeves, 2003). Farmers adopted these
tools to manage large amounts of cover crop residue
for more successful cash crop establishment in no-till
systems. This “high-residue conservation tillage” sys-
tem involves producing large amounts of cover crop
residue and using it to suppress weeds, protect the
soil from erosion, and conserve soil moisture. In the
last several years, farmers in the northeast and other
regions of the US have shown interest in using cover
crop rollers for high residue conservation tillage.
Much of the interest in the Northeast comes from
organic grain and vegetable farmers who would like to
reduce frequency or intensity of tillage in their rota-
tion.

Description and potential use

Cover crop rollers have come in various designs, but
are generally made from a hollow steel drum or cylin-
der 1 to 2 ft in diameter. The roller/crimpers used
today generally have blunt blades or knives arranged
on the cylinder that crimp or crush the stems of the
living cover crop, which then kills it. Rollers flatten
and crimp susceptible cover crops leaving an intact
mat of soil protective mulch oriented in the direction
of planting. This unidirectional mulch can help facili-
tate planting and improve seed to soil contract and
ultimately cash crop emergence. In contrast to mow-
ing the cover crop, there is less risk of cover crop re-
growth when it is rolled, the intact residue decom-
poses slower, and weed suppression is better from
the uniform surface residue.

Several designs have been tested (long-straight blades
vs. curved blades vs. other designs) for cover crop
control and vibration reduction (Kornecki et al. 2006;
Raper et al. 2004). A common design used today has
metal blades welded onto a cylinder in a chevron pat-
tern that allows for smooth operation (Ashford and
Reeves, 2003). This design was further refined by The
Rodale Institute (www.rodaleinstitute.org/no-

till revolution) and is now manufactured and sold by |
& J Manufacturing of Gap, PA (http://
www.croproller.com/).

The Rodale style roller in action with Jeff Moyer and
Dave Wilson (at The Rodale Institute) and a commercial
roller in tandem with seeding soybeans on the eastern
shore of Maryland. (upper photo courtesy of M. Ryan
and lower photo W. Curran)

Cover crop rollers vary in width but are generally
between 5 and 30 feet wide weighing at least
1000 Ibs or more. Larger units are used by some
farmers that employ several cylinders linked to-
gether to cover large areas more quickly. Many
designs allow more weight by filling the metal
drum with water. The energy required to oper-
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ate a roller/crimper is similar to that required for a
cultipacker and tenfold less than the energy required
for mowing (Anonymous 2002). The rolled cover crop
system can save organic soybean farmers up to 5-
gallons of fuel per acre by reducing tillage operations
(Mutch 2004) and when averaged over a three year
corn-soybean-wheat rotation, no-till planting with a
roller uses 25% less energy than traditional organic
management (Ryan et al. 2009).
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Figure 1. Percent control of cereal rye 6 weeks after rolling as
influenced by planting date (Aug. 25-Oct. 15) and termination
date (May 1-May 30). Bars represent standard error of the
means. By the May 30 termination, fall planting date was not
important—all dates were effectively controlled. Experiment
was conducted in conducted in Central Pennsylvania in 2005 and
2006 (Mirsky et al. 2009).

Cover crop rollers can be effective for terminating
annual crops including cereal grains; rye, wheat, oats,
and barley as well as annual legumes and other forbs.
Most of the research with roller/crimpers has been
with cereal grain cover crops, although legume cover
crops such as hairy vetch, winter pea, and crimson
clover have also been evaluated (Wilson 2007, un-
published). Previous work showed that control of ce-
real cover crops improves with increasing plant ma-
turity (Ashford and Reeves, 2004). The cereal grain
generally needs to be well into flowering in order for
the roller-crimper to provide acceptable control
alone. Mirsky et al. (2009) reported that cereal rye
was consistently controlled at Zadoks growth stage
61, when the anthers were clearly visible and shed-
ding pollen. Rolling prior to this growth stage did not
consistently prevent the rye cover crop from compet-
ing with the cash crop and producing viable seed.
Cereal rye maturity and thus the time one must wait

until it reaches the susceptible growth stage for con-
trol will depend on several factors including the fall
seeding date and the temperature in the fall and
spring (Figure 1). These dates will vary somewhat by
year and can be delayed in the spring as we move
north geographically.

Hairy vetch is another common cover crop that can
be successfully terminated with a roller crimper. Re-
search by Mischler et al. 2009 reported that consis-
tent hairy vetch control was achieved when small
pods were visible (early pod set) on the upper nodes
of the plant counting down from the top (Figure 2).
Although acceptable control was sometimes achieved
prior to this growth stage, some regrowth occurred at
some locations. Incomplete control of vetch in-
creases the risk for vetch seed production, which can
be a serious problem in subsequent winter annual
crops such as wheat. The roller crimper can also work
well on mixtures of cereals and legumes such as hairy
vetch seeded with rye, wheat, or triticale. The timing
of the operation should be based on the latest matur-
ing species or multiple passes with a roller may be
necessary. A number of cover crops are not con-
trolled by the roller crimper including biennial or per-
ennial legumes (alfalfa, red clover, etc.), canola, and
annual ryegrass to name just a few. More cover crop
species need to be tested for their suitability for using
a roller-crimper.
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Figure 2. Hairy vetch growth stages based on the upper five
nodes of the vine. Growth stage depends on the number of
buds that have begun to bloom or produce pods. Vegetative (1),
no flower buds are visible; early pod set (7), when 1-2 pods are
visible; and late pod set (9) when 4+ pods are visible. Consistent
control with the roller-crimper was achieved at early pod set (7).

Combinations with herbicides

Although much of the interest in the roller-crimper in
North America comes from organic farmers that do not
use herbicides, there is some potential to combine herbi-
cides with the roller and use an integrated approach. This
has been the basis for their use in South America where
burndown herbicides are generally used. Some research



has shown that the roller-crimper in combination with a
burndown herbicide like glyphosate can increase the effec-
tiveness of cover crop control. In a study by Ashford and
Reeves 2003, the roller in combination with a half rate of
herbicide equaled the effectiveness of the herbicide alone
at the full rate. In research by Curran et al. 2007, reduced
rates of glyphosate in combination with the roller desic-
cated cereal rye more quickly than the herbicide alone.
Several weeks after application, rye control was similar
between rolled and unrolled treatments that included gly-
phosate. Although not tested in the previous study, the
rolled cover crop mat potentially provides greater weed
suppression than a more upright unrolled cover due to
reductions in weed emergence and reduced competition.
Finally, the combination of a burndown herbicide plus the
roller alleviates the need to “wait” until the cover crop is
susceptible to control by the roller alone and can provide
an earlier window for cash crop establishment. Small
grain cover crops should be in the late boot stage or in
early heading to benefit from rolling. Rolling prior to this
does not generally provide sufficient cover crop biomass
nor the quality (higher fiber content) necessary to sup-
press weeds or persist long enough to impact weed emer-
gence. In some soybean research by Mischler et al. 2010,
a sprayed and rolled rye cover crop at the late boot stage
or beyond provided weed control results similar to a
postemergence glyphosate and no cover in 2 of 4 study
locations.

Need for good no-till equipment

High-residue conservation tillage requires planting
equipment that is capable of slicing through the
rolled cover crop residue, accurately placing seeds in
the soil, and then covering the seed with soil. In
vegetable transplant systems, similar results with
seedlings are desired. Although the no-till industry
has made great strides in the past 15 years toward
developing planters and drills that can handle large
amounts of plant residue, there continues to be chal-
lenges when establishing cash crops in large amounts
of residue. Too wet or too dry soil conditions, lodged
cereal cover crops at the time of rolling, and extreme
amounts (greater than 10,000 Ib DM/acre) of cover
crop biomass can make direct seeding particularly
challenging. We have been more successful using no-
till planters than no-till drills where depth of seed
placement can be more problematic. Be sure to test,
adjust, and refine your planting equipment prior to
adopting high-residue no-till management. Estab-
lishment of the cash crop is critical to success for this
no-till system.

Literature Cited

Anonymous. 2002. The knife roller (crimper): An alternative kill
method for cover crops. Soil Quality Agronomy Technical
Note No. 13, USDA-NRCS, Soil Quality Inst., Auburn, AL.

Ashford, D.L. and D.W. Reeves. 2003. Use of a mechanical roller-
crimper alternative kill method for cover crops. Am. J. Altern.
Agric. 18:37-45.

Curran, W., S. Mirsky, and M. Ryan. 2007. Effectiveness of a
roller-crimper for control of winter annual cover crops. Proc.
Northeast Weed Sci. Soc. 61:29.

Derpsch R., C.H. Roth, N. Sidiras, and U. Kopke (con a colabora-
cao de R. Kruse e J. Blanken). 1991. Controle da erosao no
Parano, Brazil: Sistemas de cobertura do solo, plantio directo e
prepare conservacionista do solo. Deutsche Gesellshaft fur
Technische Zusammenarbeit (GTZ) GmbH, Eschborn, SP 245,
Germany.

Kornecki, T.S., A.J. Price, and R.L. Raper. 2006. Performance of
different roller designs in terminating rye cover crop and re-
ducing vibration. Applied Eng. In Agric. 22:633-641.

Mirsky, S.B., W.S. Curran, D.A. Mortensen, M.R. Ryan, and D.L.
Shumway. 2009. Control of cereal rye with a roller/crimper as
influenced by cover crop phenology. Agron. J. 101:1589-1596.

Mischler, R.A., W.S. Curran, S.W. Duiker, and J. Hyde. 2010. Roll-
ing a rye cover crop for weed suppression in no-till soybeans.
Weed Technol. (In Press).

Mischler, R.A., S.W. Duiker, W.S. Curran, and D. Wilson. 2010.
Hairy vetch management for no-till organic corn production.
Agron. J. 102: 355-362.

Mutch, D. 2004. New Weed Control Strategies for Low Input and
Organic Soybean. http://fieldcrop.msu.edu/documents/GR04-
069.pdf.

Raper, R.L., P.A. Simionescu, T.S. Kornecki, A.J. Price, and D.W.
Reeves. 2004. Reducing vibration while maintaining efficacy
of rollers to terminate cover crops. Applied Eng. In Agric.
20:581-584

Ryan, M.R., D.A. Mortensen, G.G.T. Camargo, and T.L. Richard.
2009. Rotational no-tillage management for reducing the car-
bon footprint of organic corn-soybean based cropping sys-
tems. Proceedings Agron. Soc. Amer.

Wilson, D. Unpublished work conducted at the Rodale Institute
(http://www.rodaleinstitute.org/).

This publication is available in alternative media upon request.

The Pennsylvania State University is committed to the policy that all
persons shall have equal access to programs, facilities, admission, and
employment without regard to personal characteristics not related to
ability, performance, or qualifications as determined by University pol-
icy or by state or federal authorities. It is the policy of the University to
maintain an academic and work environment free of discrimination,
including harassment. The Pennsylvania State University prohibits dis-
crimination and harassment against any person because of age, ances-
try, color, disability or handicap, national origin, race, religious creed,
sex, sexual orientation, or veteran status. Discrimination or harassment
against faculty, staff, or students will not be tolerated at The Pennsyl-
vania State University. Direct all inquiries regarding the nondiscrimina-
tion policy to the Affirmative Action Director, The Pennsylvania State
University, 328 Boucke Building, University Park, PA 16802-5901, Tel
814-865-4700/V, 814-863-1150/TTY.

Professor Weed Science, PhD Candidate, and Research Ecolo-

gist. March 30, 2010


http://www.rodaleinstitute.org/�


<<

  /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



