
The Importance of Crop Rotations 

What is a crop rotation?
A crop rotation is a series of different crops planted in the 
same fi eld following a defi ned order (i.e. maize-cotton-
sunnhemp or maize-soyabeans). Monoculture is the 
repeated planting of the same crop in the same fi eld year 
after year. 

What problems occur with monocultures?
In monocultures, increases in crop-specifi c pests and 
diseases are often observed over time. Continuously 
growing the same crop will tend to exploit the same soil 
root zone which can lead to a decrease in available nutrients 
for plant growth and to a decrease in root development. 

What are the advantages of crop rotations?
P Many crops may have positive effects on succeeding 

crops in the rotation, leading to greater production 
overall. 

P Rotations are used to reduce pests and diseases in the 
cropping system and to control weeds by including 
smothering crop species (e.g. cowpeas) or green manure 
cover crops. 

P Rotations may also give benefi ts in terms of improved 
soil quality (more or deeper roots; root exudates), better 
distribution of nutrients in the soil profi le (deep-rooted 
crops bring up nutrients from below) and to increased 
biological activity. 

P Through rotations, peak labour times may be reduced 
and labour better distributed throughout the year, if 
planting and harvest times are different.

P Crop rotations may decrease risk as bad seasons, or 
bad parts of a season, may affect some crops more than 
others.

P Crop rotations can balance the production of residues by 
alternating crops that produce few and/or short-lived 
residues with crops that produce a lot of durable residues.

However, above all the rotation needs to address the needs of the farmer, 
whether it be for cash income or subsistence. 
 
Some important facts about crop rotations
• Positive effects of rotations and negative effects of monocultures are 

more marked in CA than in conventional systems.
• Many of the benefi ts of crop rotations are not completely understood 

and often cannot be predicted: rotations need to be tested in the fi eld. 
• Under CA, rotations will often be better than a monoculture even if 

legumes are not included in the rotation.

An example of a successful 
rotation for some parts of 
Southern Africa: Three phases of 
a maize-cotton-cowpea rotation 
(from top to bottom). Maize is 
a grain crop which generates 
residues in the rotation. Cotton 
is a deep rooting cash crop that 
generates cash income. Cowpea 
is a legume cash crop that adds 
some fertility to the system 
(nitrogen fixation), although 
part of the additional nitrogen is 
taken off by the grain.

Ph
ot

o:
  C

hr
is

tia
n 

Th
ie

rf
el

de
r



• However, the best economic returns from rotations can be expected if legumes are included, 
because of the nitrogen they add to the system. 

• Rotations are not suffi cient to maintain crop productivity – extracted nutrients have to be replaced 
by fertilizers and/or manure.

• The most effective rotations combine crops with different growth strategies (deep rooting versus 
shallow rooting; nutrient accumulating versus nutrient depleting; water accumulating versus 
water consuming etc.).

• It is important to rotate different species, and especially species that have different pests and 
diseases.  

What are green manure cover crops?
Green manure cover crops (gmcc’s) are mainly 
planted to provide cover, nitrogen and smother 
weeds. They are often cut down before they 
reach maturity. They can be planted as inter-
crops, relay crops or, as sole crops. Gmcc’s are 
not primarily planted as income generating 
crops (i.e. for grain production). 

What are the benefits of green manure 
cover crops?
The benefi ts of gmcc’s are the effective control 
of weeds (smothering), the additional biomass 
produced when no other crop is able to grow 
and the nitrogen fi xation if leguminous crops are 
used. Different gmcc’s have different strengths 
in weed control and nitrogen fi xation. Common 
gmcc’s in Southern Africa are: velvet beans (Mucuna pruriens); lablab (Lablab purpureus); sunnhemp 
(Crotalaria juncea), Crotalaria grahamiana, Tephrosia vogelii and others. 

When is it useful to plant gmcc’s?
It is useful to plant cover crops when there is enough residual moisture available to grow the 
gmcc (but not to produce a marketable crop), when there is a free period between crops, when it is 
necessary to rebuild degraded soils or when producing a cash crop is not profi table or is too risky.

Green manure cover crops: Important considerations:
Before considering gmcc’s, it is important to know the effects of a gmcc on the succeeding crop 
(positive or negative), the interactions between the cover and the main crop, the effect on weed 
populations, the ability to break pest and disease cycles, the expected returns (in terms of nitrogen) 
and how fast the residues will decompose. The cost of production of the gmcc and diffi culty of 
producing seed are also of prime importance.
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Sunnhemp may be used as a green manure cover 
crop in rotation with maize – the maize crop 
benefits from N-fixation, weed control and high 
residue amounts.

For more information please contact:
CIMMYT Zimbabwe Offi ce
P.O. Box MP 163
Mt. Pleasant, Harare, Zimbabwe
Tel: (263) 4 301807    Fax: (263) 4 301327
E-mail: cimmyt-zimbabwe@cgiar.org

This technical bulletin was prepared by Christian 
Thierfelder and Patrick C. Wall as part of CIMMYTs, 
BMZ and IFAD-funded projects on Facilitating the 
Adoption of Conservation Agriculture in Eastern 
and Southern Africa. Contacts: p.wall@cgiar.org;  
c.thierfelder@cgiar.org



<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


