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Submissionby

The CooperativeResearchCentre for Plant-Based
ManagementofDryland Salinity

Summary of recommendations
1. ThattheCommonwealth’sNRM programsrecognisethedistinctandcomplementary

rolesofresearchin two categories:(1) researchprimarily focusedonunderstanding
andquantifyingsalinityprocessesandtheireffectsand(2)researchaimedat
developingtechnologiesandtheirapplications.

2. ThattheCommonwealthadequatelyresourcebothcategoriesofresearch,particularly
category2, which focuseson technologydevelopment,essentialfor long-termsuccess
in salinitymanagementon a largescale,andencourageindustrygroupssuchasthe
GrainsResearch& DevelopmentCorporation,Meat& LivestockAustraliaand
AustralianWool Innovationsto takealeadingrole in supportingcategory2 research.

3. ThattheCommonwealthexplicitly removeperceivedor actualimpedimentsto
fundingofR&D by regionalNRM planningbodiesfundedundertheNAP by
allocatingsignificantlevelsofNAP funding to R&D prioritiesatthestatelevel.
Although theyshouldbeconsulted,individualregionalbodiesshouldnot havethe
powerofvetooverhow thesefundsareallocated.

4. ThattheCommonwealthput in placestrategiesto encouragestrategicpartnerships
betweenagribusiness,StateagenciesandCMAs to enhancefaceto faceextensionof
theresultsofresearch.ThisCRC hasapartnershipwith Landmark,which mayserve
asamodel.

5. ThattheCommonwealthusesomeofits NAP fundsto increaseits understandingof
thesocio-economicconstraintsto thewidespreadadoptionofrelevanttechnology.

6. ThattheCommonwealthsupportthecontinuationoftheNDSPasthekeynational
coordinationbodyfor salinityR&D. Failing this supporttheCommonwealthshould
providesupportfor theCRC to coordinatetheresearchandextension.

7. ThattheCommonwealthreviewtheagriculturalresearchfundingmodelwith aview
to establishingastructurethat encouragesintegrationofcommodities,sustainability
andtheprovisionofecosystemservices.

Terms of Reference
TheHouseofRepresentativesStandingCommitteeon ScienceandInnovationshall inquire
intoand report on theCommonwealth’srole in managingandcoordinatingtheapplicationof
thebestsciencein relation to Australia~ salinityprograms.

In conductingits inquiry, theCommitteewill giveparticular considerationto the:

a) useofsalinitysciencebaseandresearchdata (includingthedevelopmentofnew
scien4fic,technicaland engineeringknowledge)in themanagement,coordination and
implementationofsalinityprograms;
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b) linkagesbetweenthoseconductingresearchandthoseimplementingsalinitysolutions,
includingthecoordinationanddisseminationofresearchanddataacrossjurisdictions
andagencies,andto all relevantdecisionmakers(includingcatchmentmanagement
bodiesandlandholders);and

c) adequacyoftechnicalandscient~flcsupportin applyingsalinitymanagementoptions.

This submissioncommenceswith abriefbackgroundabouttheCRC for Plant-Based
ManagementofDryland Salinity, presentsarangeofinformationandconcernsrelatingto the
TermsofReference,commentson thequestionsraisedin thebackgroundpaperandmakes
sevenrecommendationsfor theInquiry to consider.

Background on the CRC
TheCRC for Plant-BasedManagementof Dryland Salinity is acoordinatedscientific
responseto drylandsalinity, involving elevencore-partnersacrossfour states,aswell as
linking closelywith variousstakeholderorganisationsandgroups.Theunderpinning
principlesofthe CRC aretwofold: firstly thatfarmingsystemsshoulduseperennialplants
suchthatthereis functionalmimicry ofthenaturallandscape;andsecondlythat
perenniaF-4,asedfarmingsystemsshouldbeasprofitableormoreprofitablethanexisting
annualplant~basedfarmingsystemsto encourageadoptionofperennialson thescale
necessaryto impacton salinity.Referto AppendixA for informationon the CRC’s
objectives,partnersandgoals.

Muchoftheresearchthathaspreviouslybeensupportedby theCommonwealthandStates
hasbeendirectedat definingtheextentandcausesof theproblem.This appearsto be
recognisedin thetermsofreferenceoftheinquirywhichrecognisethattherearetwo kinds of
research:

Category1. Scientificresearchprimarily focusedonunderstandingandquantifying
salinityprocessesandtheireffects.

Category2. Scientificresearchaimedat developingtechnologiesandapplications.

This CRC hasestablishedactivities in both areasbut is primarily concernedwith redressing
thehistoricalneglectofthesecondcategory.In doingsoit is focusingonplant-basedsystems
ratherthanengineeringresponses.However,this is not to saythat engineeringresponsesare
inappropriateor irrelevant.This submissionfocuseson category2 research.

Westronglyendorsethefollowing statementsfrom theinformationpaper:

“Designingsoundpublicpolicy to addresssalinity involvescombiningscientificand
technicalknowledge,aswell aseconomic,socialandethicalconsiderations.”

“Theeffectivemanagementofsalinity, andresearchinto theapplicationof
treatments,necessarilyrequiresthattherelevantsocio-economicfactorsbe
considered.”

In additionwewould like to emphasisethat:

“Adoption ofnewtechnologieson thescalerequiredis likely to limit theapplication
ofemergingtechnologies”.
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TheCRC includesprogramsofresearchoneconomicandsocialaspectsofdryland salinity,
integratedandcollaboratingclosely.withtheCentre’sbiophysicalR&D. It alsois attempting
to addresstheproblemofslow andincompleteadoption.

Recommendation1: ThattheCommonwealth’sNRM programsrecognisethedistinct and
complementaryrolesofresearchin two categories:(1) researchprimarilyfocusedon
understandingandquantifyingsalinityprocessesandtheireffectsand(2) researchaimedat
developingtechnologiesandtheirapplications.

Responses to issues in the TOR
TheprioritiesoftheCRC arebasedon carefulassessmentofbio-physicalandsocio-
economicresearchinto drylandsalinityoverthepastdecade.This assessmentleadsusto the
view that therehasbeenanimbalancein Commonwealthinvestmentin salinityscience,and
an inadequateoverall level of investmentby theCommonwealthin salinity science.

Research imbalance
Existing salinity-relatedsciencefundedby coreCommonwealthagenciesandprogramsfalls
almostentirelyinto thefirst ofthecategoriesidentifiedby theInquiry (scientificresearch
primarily focusedonunderstandingandquantifyingsalinityprocessesandtheireffects).
Clearly thereis animportantneedfor researchin thiscategoryto inform theselectionof
priorities for fundingofon-groundworksundertheNationalActionPlanfor Salinityand
WaterQuality (NAP).

However,researchfindings in hydrology,plant scienceandresourceeconomicshave
increasinglyhighlightedthecrucialrole ofsciencein yoursecondcategory(scientific
researchaimedat developingtechnologiesandapplications).Thereareseveralbroadtypesof
technologiesthatarerelevantto this category.

a) perennialplant-basedsystemsforrechargeareas(trees,shrubs,pastures,crops),
b) salt-tolerantplantsformakingproductiveuseofsalt-affectedland(variousspecies

andproductionsystems),
c) engineeringsystemsfor managingwatertables(eg drains,pumps),and
d) technologiesfor makingproductiveuseofsalinisedwaterresources(egaquaculture,

saltharvesting,desalination).

Theseareascorrespondbroadlyto thethreedifferentresponsesthat arerelevantto salinity:
repair(egengineering),contain(eg perennials)andadapt(eg salt-tolerantplantsand
technologiesfor usingsalineresources).

This CRC is heavilyinvolvedin researchunderpoints(a) and(b). Thecrucial importanceof
researchin thesetwo areasis highlightedby thefollowing briefoutlineofrecentresearch
resultsfrom differentdisciplines.

• Theextentof land-usechange(adoptionofperennialplants)thatwouldbeneededto
containdrylandsalinity is muchgreaterthanpreviouslybelieved(eg Georgeetal.
1999;HattonandNulsen1999;HattonandSalama1999;Stauffacheret al. 2000;
NLWRA 2001).

• Socialresearchshowsthat farmersrequirenewfarmingsystemsto beprofitableif
theyareto beadoptedon alargescale(Pannell2001a).
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• Economicresearchshowsthatthereareveryfew perennialsystemscurrently
availablethat areprofitable,andthattheexistingoptionsareonlyprofitableon a
small-to-modestscalethat variesregion-by-region(Kingwell etal. 2003).This
explainswhyfarmersarenot adoptingplant-basedsystemson therequiredscalefor
effectivesalinity containment.

• Becauseofthat lackofadoptionandbecauseofmomentumin existinggroundwater
changes,therewill inevitablybeaworseningofsalinitybeforeit is contained(George
et al. 1999; StateSalinityCouncil 2000).

• Plant researchis showingthat therearemanypromisingopportunitiesfor plant-
basedsystemsthatmaybeprofitable in eitherrechargeor dischargeareas(eg Wildy
etal. 2000;Cocks2001).In otherwords,thepaucityofcurrentprofitableoptions
reflectsanabsenceofpastresearchin this area,ratherthanfundamentalbarriersto
success.

Takentogether,theseresearchfindings indicatethatthestrategyoftheNAP will not succeed
in achievingsalinitymanagementon asubstantialscaleunlessit is stronglysupportedby
R&D that succeedsin developingprofitablenewtechnologiesfor salinity management.
Giventhe scaleandcostsinvolved,NAP funding aloneis sufficient to achievesalinity
containmentin only asmall minority ofthreatenedlocations.

Recommendation2: ThattheCommonwealthadequatelyresourcebothcategoriesof
research,particularlycategory2, which focuseson technologydevelopment,essentialfor
long-termsuccessin salinitymanagementonalargescale,andencourageindustrygroups
suchastheGrainsResearch& DevelopmentCorporation,Meat& LivestockAustraliaand
AustralianWool Innovationsto takea leadingrole in supportingcategory2 research.

Research shortfall
It is fortunateindeedfor salinitymanagementthatthis CRC wasfundedby theCRC
program.It is notablethat R&D ofthis typehasreceivedminimal funding from the
Commonwealth’sNaturalResourceManagement(NRM) programs(egtheNaturalHeritage
Trust,NUT) andsofar noneat all from theNAP. This reflectspoorly on thecapacityof
certainConmionwealthagenciesto assesstherealneedsfor salinitymanagement.Ideally the
NAP wouldhavesupportedR&D in bothcategoriesto amuchgreaterextent.Instead,R&D
funding in category1 researchhasbeendirectedto asubsetoftherelevantissuesandnot
conductedin awaythatis mosthelpfully supportiveofregionalplanning,whileNAP
funding for R&D in category2 is at minimal levels.

From ourexperiencein discussionswith relevantstateagenciesandcatchmentmanagement
bodies,it appearsthat for R&D to be fundedthroughtheNAP, it needsto beprioritisedfor
funding by theregionalNRM planninggroups(egCatchmentManagementAuthorities --

CMAs). However,whileanumberofCMAs arekeento encouragelocationof CRCresearch
projectswithin theirregions,ourexperiencehasbeenthattheyareunwilling to fund it to any
significantextent.1Furthermore,exceptpossiblyin SouthAustralia,thereappearsto be
almostno co-ordinationbetweenCMAs in termsofresearchinvestmentpriorities.Strategic
researchwhich addressestheneedsofmultiple CMAs hasalmostno chanceofbeingfunded.

To someextentthis dependson thestageof developmentof the CMAs concerned(seelaterdiscussion).
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TheNAP hascreatedcommunityexpectationsthatprogramfunds will bespentexclusively
on on-ground-works,andCMAs arenot willing or ableto violatetheseexpectations.Evenif
theywere, theNRM regionsarenot theright scaleto determinemostfundingpriorities for
salinityscience.Particularlyin category2, prioritiesneedto bedeterminedandtheresearch
conductedat astatescale,if not anationalscale.

We areawarethatattemptshavebeenmadeto allocatesomeNAP fundsat a statelevel to
fundstate-levelpriorities forR&D, but theseattemptshavebeenstronglyresistedby the
administratorsoftheNAP. Webelievethatin SouthAustraliasomeNAP fundingmaybe
allocatedto R&D at thestatescale,but theamountsinvolved areinadequateto meetthe
needsin category1, let aloneaddresscategory2.

Recommendation3: ThattheCommonwealthexplicitly removeperceivedoractual
impedimentsto fundingofR&D by regionalNRM planningbodiesfundedundertheNAP by
allocatingsignificantlevelsofNAP fundingto R&D prioritiesatthe statelevel. Although
theyshouldbe consulted,individualregionalbodiesshouldnothavethepowerofvetoover
how thesefundsareallocated.

Coordination at the national level
How is the relevant scientific knowledge being utilized in the development,
management and implementation of salinity programs?
In respectto category1 researchsomeCMAs thatarewell fundedandhavegood
managementstructureshaveformedeffectivepartnershipswith CSIRO, theStateagencies
andorprivateconsultingfirms. However,thishasbeendoneonacaseby casebasisand
neglectsthoseCMAs that arelesswell advancedin theirplanning.Therearealsoproblems
with competitionbothbetweenagencies(CSIRO andstateagencies)andbetweenpublic and
privateorganisations,resultingfrom anoveralldeclinein thepublicly fundedresearchbase
andincreasedcompetitionbetweensomescientificgroups.It wouldbeusefulfor a ‘clearing
house’to beestablishedfor theexchangeofthiskind ofknowledge. Furthermorea
partnershipof stateagencies,CSIROanduniversities,asexemplifiedby theCRC, would
haveasignificantimpactin encouragingandfosteringcollaborationratherthancompetition.

Whenweconsidercategory2 research(managementandsolutionsto salinity) therearetwo
obstaclesto widespreadadoption:

• Firstly, thescaleoflandscapechangeis suchthatmostlandmanagersneedto change
theirmanagementpractices.This requiresanadoptioncapacitythatis certainly
beyondtheCMAs themselvesand,dueto fundingdifficulties in theStates,is also
beyondtheStateagencies.

• Secondly,asmentionedearlier,theresearchitself is inadequateandthemanagement
solutionshave,in mostcasesyetto be developed.

Recommendation4: That theCommonwealthput in placestrategiesto encouragestrategic
partnershipsbetweenagribusiness,StateagenciesandCMAs to enhancefaceto face
extensionoftheresultsofresearch.ThisCRC hasapartnershipwith Landmark,whichmay
serveasamodel.
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The nature and effectiveness of the linkages between scientists and
technologists conducting research into salinity, and those implementing
salinity interventions on the ground.
At presenttheselinkagesareineffectivefor category2 research.Up to 95%oftheland
managerswho areresponsiblefor changearefarmers,andthecomplexitiesofthechanges
requiredandtheneedfor themto beprofitablehighlight threepoints:

• Therequiredlandmanagementchangesarenot currentlyavailablefor most
situations;

• Evenwheretheyarethereis areluctanceby farmersto changein theabsenceof
convincingevidencethattheyareprofitableandlorcompatiblewith current
managementskills/capacityandthereis an inability ofexistingextensionstructuresto
providethatevidenceatthe scaleneeded;

• Thereis commonlyalackofunderstandingby researchers,technologistsand
bureaucratsofthe socialandeconomicconstraintsfacedby rural communities.

Recommendation5: That the Commonwealth usesomeofits NAP fundsto increaseits
understandingofthesocio-economicconstraintsto thewidespreadadoptionofrelevant
technology.

How current research into salinity and in formation on options to address the
problem are being distributed across jurisdictions, agencies, and to all
relevant decision makers.
This CRChastakenonacoordinatingrole within its sphereofinfluence(sevenstate
agencies,threeuniversities,partsofCSIRO,primarily researchfocusingonplant-based
management).HoweverwenotethattheNationalDrylandSalinityProgram(NDSP)has
playedthemain sciencecoordinationrole atthenationallevel.NDSPappearslikely to cease
operationat theendofthis financialyear,leavingan importantgap.Therelevant
Commonwealthagencieshavepoortrackrecordsin this areaandapparentlylackadepthof
understandingofthesalinityproblem,sowewould not like to seeanyofthemattemptto take
on this coordinatingrole.Rather,wewould supportCommonwealthfunding for theretention
andrevitalisationoftheNDSP in whichtheCRC takesa leadrole.

As raisedabove,thereis the issueofcompetitionbetweensomeresearchprovidingagencies,
giventhe decliningamountofpublic researchfunding. TheCRCprovidesanimportant
vehicleto minimisecompetitionandencouragecollaborationbetweenorganisations.

Recommendation6: ThattheCommonwealthsupportthecontinuationoftheNDSPasthe
keynationalcoordinationbodyfor salinityR&D. Failingthis supporttheCommonwealth
shouldprovidesupportfor theCRC to coordinatetheresearchandextension.

The adequacy of scientific and technical support for those on the ground
implementing salinity management options.
For category1 researchtheneedis to strengthenthosecatchmentgroupscurrentlyunableto
accessthestrongresearchprogramsin CSIRO andtheStateagencies.Thesegroupsarelikely
to needexpertisethemselvesif theyareto knowtherightquestionsto ask.
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Forcategory2 researchmanyofthecatchmentgroupsunderstandthatproductivityand
sustainabilityneedto be linked.Howeverthe inability ofresearchersandtechnologiststo
forge theselinks is deeplyembeddedin ourAustralianresearchethic. Thereareat leasttwo
reasonswhy this problemexists:

a) Thedominanceofthecommoditybasedfundingmodel ofresearchinvestment(eg
GrainsResearchandDevelopmentCorporation,MeatandLivestockAustralia,Wool
Innovations,CottonR & D Corporationetc)hasledto an emphasison productivity.
Attemptsarebeingmadeto recognisethatfarmingsystemsin, for example,thewheat
belt includeseveralcommodities,but thefundersstruggleto put togetherresearch
projectsthatencompassthisreality.With thenewrequirementfor sustainabilitythe
commoditymodelwill struggleevenmore.

b) Manyspecialistdiscipline-basedscientistshavetroubleunderstandingthecomplexity
ofagriculturalsystems.Theinteractionoftheeconomic,social,environmental,
political andculturalcontextsofagriculturalsystemsis complexandunlessscientists
work in multi-disciplinedteams,manypiecesoftechnologyareunlikely to deliver
usefulresults.At heartthis toomaybe aproblemofthecommoditymodel in funding
agriculturalresearch.

A recentpaperby Ridley (2003)hasin partdiscussedsomeoftheseissues.

Recommendation7: ThattheCommonwealthreviewtheagriculturalresearchfunding
modelwith aview to establishinga structurethatencouragesintegrationofcommodities,
sustainabilityandtheprovisionofecosystemservices.
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Appendix A: The Cooperative Research Centre for Plant-Based
Management of Dryland Salinity
Vision
The CRCwill havean enduringimpacton thefutureofAustralian agricultureandits
capacityto maintainthenation ‘s natural resources,with an initial focuson drylandsalinity,
the largestandmostintractableenvironmentalproblemin Australia.

Mission
Throughan improvedunderstandingofthewaynaturaland agricultural ecosystemswork, the
CRCwill providenewplant-basedlandusesystemsthat lessentheeconomic,environmentaland
social impactsofdrylandsalinityandtherebyhelp to sustainrural communities.

Goals
1. Direct andinfluenceplant-basedresearchdeliveringagriculturalproductionand

processingsystemsthatcopewith, arrestandreversedrylandsalinity, improvewater
qualityandsustainrural communities

2. Createawareness,will andcapacityto adoptplant-basedsolutionsto diyland salinity for
theeconomic,environmentalandsocialbenefitofAustralia

3. Provideanexpandingpoolof graduateresearcherscapableofsolvingthecomplexnatural
resourcemanagementissuesfacingAustralia

4. AchieveeffectivecollaborationamongCRCresearchersthattranscendsgeography,
agency,disciplineandsector,interactspurposefullywith industryandthecommunity,
andtakesaleadin theeffort to optimisetheuseofAustralia’sintellectualandresearch
resources

Objectives
1. Leadership: Provide leadership to all levelsofgovernmentandthecommunityaimedat

developingandimplementingstrategiesto managedryland salinity.

2. Communication: Increasethe awarenessof theneed for changein drylandmanagement
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practicesandstrengthenthewill andcapacityofruralcommunitiesto implementnewland
managementsystems.

3. Scientificcapacity:Understandthescientificbasisfor, and,througheducation,increase
the scientificcapabilityto ensureeffectivedevelopmentofplant-basedsolutionsfocusedon
copingwith, arrestingand/orreversingthe impactsofdrylandsalinity. p

4. Plant breeding: Selectandbreedwoodyandherbaceousperennialandsalttolerantplants
for newfarmingsystemsandindustries,which increasewateruseandenhanceprofitability.

5. Plant systems:Develop,evaluateandpromotelandusesystemsthat a) areprofitable,b)
reducerechargeto groundwater,c) toleratewaterloggingandsalinity in dischargeareas
andd)reduceadverseoff-site effects.

6. Animal systems:Developanddemonstrateprofitableandpracticalanimalproduction
systemsusinga) saltandwaterloggingtolerantplantsin dischargeareasandb)newand
existingperennialplantsin rechargeareas.

7. Economicandhydrologicalperformance:Evaluateeconomicandhydrological
performanceofactualandpotentialCRC outputsanddeveloppolicy optionsrecognizing
thesocio-economicopportunitiesandconstraintsthat leadto theadoptionofnewlanduse
systems.

8. Biodiversity:Developandpromoteeffectivelandusesfor salinitymanagementthat
protectandenhancebiodiversityvaluesin theagriculturallandscapesof southernAustralia

Partners
NSW Agriculture
CharlesSturtUniversity
DepartmentofPrimaryIndustries,Victoria
DepartmentofSustainability& Environment,Victoria
DepartmentofPrimaryIndustries& Resources,SA
DepartmentofWater,Land& BiodiversityConservation,SA
TheUniversityofAdelaide
DepartmentofAgriculture,WA
DepartmentofConservation& LandManagement,WA
TheUniversityof WA
CSIRO
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