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Soilcompactionisawellknownriskwith mostcottonsoilsandcanhavesignificantconsequencesforSoil compaction is a well known risk with most cotton soils and can have significant consequencesfor 
productivity Thecottonindustryiswellawareofcompactionriskandoperations/rotationstomanageproductivity. The cotton industry is well aware of compaction risk and operations/rotations to manage 
ongoingproblemsCottonpickinghaschangeddramaticallywiththerapidadoptionofround balepickersongoing problems. Cotton picking has changed dramatically with the rapid adoption of round bale pickers. 
Thesubstantialincreaseinweightraisesthequestion “whatis the implicationforcompaction”?The substantial increase in weight raises the question what is the implication for compaction ?

WhatwedidWhat we did

WemeasuredthestrengthofsoilsbeforeandaftertheyweredrivenoverWe measured the strength of soils before and after they were driven over 
byemptyorfullyloadedpickersataseriesofsitesduringthe20102011by empty or fully loaded pickers at a series of sites during the 2010‐2011 

h (T bl1)Sil h d ihcotton harvest (Table 1). Soil strength was measured with a constant ( ) g
insertionraterecordingpenetrometeracrosseightortwelverowsinsertion rate recording penetrometer across eight or twelve rows 
dependingonwhetherafour orsixrowpickerwasbeingassessed(Photodepending on whether a four or six row picker was being assessed (Photo 
1)1).

Table 1:Details of sites, soil type and equipment measured , yp qp

SITE SOIL EQUIPMENTWEIGHT(T) SOILWATER(%)SITE SOIL EQUIPMENTWEIGHT (T) SOIL WATER (%) Photo 1: Cone penetrometer

•Empty •Full •Field  •Plastic limitpy

Namoi CrackingclayRoundbale 38 47 24 22Namoi Cracking clayRound bale 
til
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At all sites we found that soil strength profiles changed after traffic  2000
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• Greaterchangeoccurred underthefullyladenpickercomparedwith the 1000S
oil
 

Greater change occurred under the fully laden picker compared with the 
emptypicker
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• AtallsitesthesoilwasclosetoorwetterthantheplasticlimitTable1:
500

• At all sites the soil was close to or wetter than the plastic limit Table 1: 
thisisthepointatwhichsoil issusceptibletocompaction 0this is the point at which soil is susceptible to compaction 0‐100 100‐200 200‐300 300‐400 400‐500 500‐600

• Soilstrength>2000kPawhichmaylimitrootgrowthoccurredcloserto Depth interval (mm)• Soil strength >2000kPa, which may limit root growth, occurred closer to 
h l f f k ff d hbf ff( ) Figure 2:AnexampleofchangeinprofilesoilstrengthoftheNamoicrackingclaywithdepthafter

p ( )

the soil surface after picker traffic compared with before traffic (Figure 2) Figure 2: An example of change in profile soil strength of the Namoicracking clay with depth after 
trafficoftheroundbalepicker+trailer

p p (g )
traffic of the round bale picker + trailer

Whatdoesitmean?What does it mean?

• Increasedsoilstrengthatdepthisaconcernif itpersistsafterirrigationIncreased soil strength at depth is a concern if it persists after irrigation

• Deepercompactionmayrestrictrootgrowthtoshallowsoil depths• Deeper compaction may restrict root growth to shallow soil depths 
which may result in reduced access to water, nutrients and require more y , q
frequentirrigationfrequent irrigation 

Mi h fikdl hl(0 75 ) d (1 0 ) i38t 34t 16t • Mismatch of picker dual wheels (0.75 m) and crop row (1.0 m) spacing 38t 34t 16t p ( ) p ( )p g
resultsincompactionundercroprow(Photo2)Before harvest (Namoi) Before harvest (Hillston) Before harvest (Boggabilla) results in compaction under crop row (Photo 2)
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Figure1:Soilstrengthcontoursbefore&afterpickingintheNamoiatHillston&Boggabillawithroundbale&basket • Growers need to be aware of potential changes to soils both in the short Figure 1: Soil strength contours before & after picking in the Namoi, at Hillston & Boggabilla with round bale & basket 
pickers Purple/BlueOKforrootgrowthrootsrestrictedatBlue/Greeninterface rootsstopgrowingYellow/Orange

p g
andlongtermpickers. Purple/Blue OK for root growth, roots restricted at Blue/Green interface, roots stop growing Yellow/Orange. and long term
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