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Introduction

This paper provides an overview of the CottonResearcl,. andDevelopment

Corporation projectDDllL, which is inits final yearatthe University of Southern

Queensland. Themam aimoftheprojectistodevelopasuitablemanagement

systemforcottongrowersthatwillminimizetillagerequirementsandavoidcurrent

probleniswithsoilcompactioncaused by heavy machinery. The projectisbased

on acontrolledtrafficapproachthatmaintainscompactedlanesformachineryanda

compaction freeplanten. vironinent.

The overallaim is being metinthreeparts by separate projectteains including staff

from U. S. Q. (Engineering School), the Qld. Dept. of Primary Industries (Land

Management Res. Brn. ch), and C. S. I. R. 0. (Div Soils). The firstteam is using

regularmeasurements of varioussoilphysicalandthermalpropertiesto assess

seedbed conditionsundercontrolledtrafficfanningconditions. The infomnation

obtained on the dynamic natiireoftheseproperties is being usedto developa

computer management model. On completion, themodelwillprovideguidanceon

the tillage requirementsofacottoncrop macontrolledbedenviromnent. The

secondteamisdeveloping guide-lines to install, operate andmaintainasuitable

systemofcompacted lanewaysforcottongrowing. The thirdteam is working to

developsuitableautomaticguidanceequipmenttoallowfarmequipmenttobe

operated accurately on the compacted lanewaysoverseveralyears, thusmaintaining

acornpactionfreeplantenvironrnent.

The resultsfromProjectDDllL winestablishasound, practical basis for

cultivating cottoninAustraliawithexistingheavyeq. uipmentinawaythatwill

reducesoilcompactionprobleins and reduce energyusage. Potential savingsto the

farmer includegreatercontrolofhissoilresource, avoidanceofyield depression

and apotentialhalving of tillagecosts.

Progress made in each of thetltree subprojects is summarized below.

Modelling

Themam fieldprogrammetocollectdataforthissubprojectisnowcompleted, and

subi, roiect.



development of the tilled soilmodelis inprogress. Parametersmeasured include:

. meteorological variables: rainfall, radiation, wind, wetanddry bulb
temperatures,

. soil variables:surface-roughness, sorptivity, infiltration characteristics;

!92^9!!- gravimetric water content & potential, bulkdensity, structure,

temperature, penetrometer;subsoil-volumetricwaterprofile, temperature
profile,

. crop variables: emergencedate, canopy growth, flowering and boilcounts,
yield, and

. management variables: machinery type, wheelsize, working dates, irrigation
dates.
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The collected datais being assembled into ariaccessibledatabaseforfurther

analyses. Initial analyses of the temperatiiredata have established relationships

betweenairandsurfacetemperatiiresthat mighthold formuch of easternAustralia.

Suchafinding, once confirmed, wingreatly assist internperaturemodelling

throughoutthe maincropping regions of this country.

Soilstructure is being monitored using the SOLICONsystemofimageanalysis.

Over 130resinimpregnatedsampleblockshavebeencollecteddurin. gth. eproject

andth. ese are now being analysed. The preliminary findings from this workclearly
show a difference in structure betweenthe soilinthetilled hills andthatunderthe

furrowsand laneways. ProjectmemberDrDesMCGarrywilldescribethese

findingsinmoredetailinhispresentationtothisconferenceentitled"Farming with

Compaction".

The structuredataarebeingsupplementbydiscpermeameterreadings, andrainfall

simulatorexperiments to establish the soil's hydraulic behaviour. Othersoil

properties measured reflecttheseedlingandplantrootenviromnent.

The Ozcotcotton. growthmodelwasprovidedforuse in ProjectDDllL by Dr

BrianHearnofNarrabri. This modelis being usedtosimulatethe growth of cotton

crops as influenced by the measured soilparameters.

Lamewa

The lanewayprojectteamh. asthenoveltaskofdeterminingthebestwayto compact
asoiland to maintain it in acornpactedcondition. To dothis, they have developed
newmethodsand equipment tomonitorsoil-wheelinteractions in the field andto

sub ro'ect



reproducethe observed behaviourinthe laboratory. Varioustechniq. uesfor

constructing lanewayshavebeendevelopedandsomeofthesearenow being
evaluated infieldtests.

Workinthissubproject has included:

. q. uantifying the dynamic effect(stresses) of wheels on field soilsthrough field
and laboratory studies

. establishing the soilresponse to wheelstresses under a range of initial

conditions, and with several strength additives

. proposing several alternative lanewaygeometriesandconstniction. techniques,
based on analyses of measured stresses

. constructing controlled traffic lanewaysforfieldevaluation, using apurpose-

builtlanewaybuildingmachine

The prototype lanewaybuilding machinewas designed by projectstaffand

constructed in the U. S. Q. workshop. It was successfully used to install a range of

trial lanewaytypesonthe cooperating farm. Fieldtrials of possible lanewaysare

continuing, and the results from these trials will be used to develop the proposed

guide-lines for cotton growing.

The guidelines will be based on themeasuredcompactiveresponsesof the soilto

actual field applied stresses, the tests with different additives to improve soil

strength and the field trials currently in progress. They will also address the issue

of preferred laneprofiles (raised, sunkenorintermediate) andplacementwith

respectto irrigation furrows. Soilstructuralimplications of the laneways in

differentbedsizes will be drawn from the findings of themodelling subproject.

Guidance

The presentation to this conferenceentitled"Controlled TrafficandGuidance

Systems" by this authoroutlinestheworkbeing done by this projectteam

suboroiect.

Prototypeguidanceunits based on leader cableandultrasonictechnologywere

designed, constructed and tested as part of this project. The limiting capabilities of

bothsysteins were investigated in laboratory tests.

Currentworkbytheguidanceprojectteamisconcentrating on the evaluation of

highspeedoptical guidancesystem, under the direction of mechatronics specialist

DrJohnBillingslie. Future workis being planned around a more sophisticated and



expensive total positioning system.

Overall Pro^Ct Status.

ProjectDDllL is proceeding to schedule, andwillbe completed in 1992.

SomepreliminaryresultsfromtheprojectweredisseminatedattheEngin. eeringand

Soils Research Workshop, held at the U. S. Q. under C. R. D. C. sponsorship in

February 1991, and also in the May edition of then"strandn Cottongrower

magazine.
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The U. S. Q. /C. R. D. C. Workshop also established. a priority listing for future soils

and engineering research asreported in the February 1991issue of the the

AustralianCottongrowermagazine.


