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Summary
The ForestProductsCommissionbringswhatis probablyauniquepositioningto this enquiry.
Not only hasit initiated majorreforestationlschemeson farmlandanddevelopedStatepolicies
relatedto reforestationfor salinitycontrol,theStatehasalsobeendirectlyresponsiblefor the
establishmentof 75,000haof plantationson farmlandsincethelate1980’s,anduses,
commissionsandundertakessciencerelevantto this task.This reforestationhasincluded
significantactivity (15,000haof Pinuspinasterestablishment)in lower rainfall areas,not
normallyfavouredfor forestry,by developingamix of products(wood,carbonsequestration
andsalinityamelioration).

In our submissionwe elaborateon severalkey gapsinknowledgerelatedto using
reforestationasa treatmentfor salinity, thesefalling into threeareas:

o Whereandhowto reforestfor maximumeffect,

o Cleardefinition of productsandmarketsfrom forestryin drylandareas,

o Optimizedplanting systems(silviculture) for thoseregionswhereplantationandfarm-
forestryhavenot beenpreviouslypracticed.

At theoperationallevel,sciencehasbeenreadilyadoptedwhereit hasbeenshownto work
andproducesimprovedoutcomes.Wherethereis uncertaintyaboutscience,thereis less
adoption.Thereis still aninability to answersomeof the fundamentalquestionsaboutthe
treatmentstrategiesfor clearedagriculturalcatchments.Therearesignificantresearchgaps,
andconflicting messages,relatedto the appropriatenessof hydrologicalmodels,tree
placementstrategiesfor controlof salinity andtheplaceof new technologies.Similarly, much
existingscienceis not applieddueto complexityor inappropriatescalesof application.

Weconsiderthatthesegapsarenot beingadequatelyaddressedwithin existingscience
funding frameworks.Significantscientific investmentis requiredto unequivocallyresolve
issuessuchas(1) thecircumstanceswherepartialreforestationof agriculturalcatchmentswill
mosteffectively stabilizeor reversesalinity, (2) resolveissuesrelatedto optimal treeplacement
in agriculturallandscapes,(3) developnew industriesandproductsbasedon treesin dryland
areasand(4) developmethodologiesthatwill allow the tradingof theenvironmentalbenefits
providedby reforestation.

Sciencehasresolvedpreviouscontroversiesrelatedto the developmentof salinity and
significantscientificinvestmentis nowrequiredto unequivocallyresolvethe issuesof whether
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partial reforestationof agriculturalcatchmentsin conjunctionwith othermeasuressuchas
engineeringcanreverseor stabilizesalinity, anddevelopnewfarmingsystemsincorporating
trees.Thiscould taketheform of scienceinvestmentin large (500to 5,000ha) catchmentscale
experiments,with variousreforestationtreatments.

To achievethisrequiresasignificantchangein thequantumof sciencefunding, theneedfor
representationof science-userson researchprioritization committeesandafundingbasefor
researchprojectsthatrecognizesthe decadal(at least20-30years)responsetimesin hydrology
andforestryexperimentation.We suggestthefundingincreasecanbeachievedby allocatinga
proportion(5%) of thefundingalreadyallocatedto theNationalAction Planfor Salinityand
WaterQuality.We alsoconsiderthat currentarrangementsfor extensionandsalinity
monitoringareadequate,thelimiting factorbeinglackof knowledgeratherthaninefficiencies
in trainingandextension.

Introduction

The ForestProductsCommission(FPC) [11 is atradingenterpriseof theWesternAustralian
Government,responsiblefor the developmentandmarketingof timberproductsfromnative
forestsandpublicplantations.TheFPCwasdevolvedfrom theDepartmentof Conservation
andLandManagement(CALM) in 2000.Bothin its presentform, andasthePlantations
BusinessUnit in CALM, it hasbeenresponsiblefor instigatingthewidespreaddevelopmentof
plantationson farmlandinhigher rainfall areasof southwesternAustralia.This development
followed Stateagreementswith severalinternationalinvestorsandhasalsoresultedin the
developmentof anewindustrywith significantprivatesectorinvestment,independentof the
FPC.More than200 000haof plantationshavebeenestablishedsince1990.Following thislead,
significantestablishmentof treeshasoccurredonfarmlandin otherStates[2].

A majorthreadof this earlierprogramwastheneedto revegetatefarmlandto achieve
improvednaturalresourcemanagementoutcomes,andin particulartheameliorationof
salinity [3,4]. In south-westernAustraliait is estimatedthatup to 7 IViha of landwill be
affectedby salinityby 2050 [5], all inlandwatersupplieswill besalinized,up to 450 speciesare
atrisk of extinction [6] andapartfrom significantlossof farmlandproductivity[7] thereis
significantthreatto infrastructure [8-10].

Although it hasbeenrecognizedthatthescaleof theproblemis huge[8], anyinvestmentin
reforestationis likely to be limited from public funds.Thus,if commercialdriverscanbe
identified,investorswill establishtree~for profit, with collateralenvironmentalbenefits.
Whereastheestablishmentof treesin higherrainfall areasis profitable,bothdueto relatively
highgrowthratesandproximity to infrastructure,in lower rainfall areas(lessthan600
mm/year)treesgrownfor woodproductionaloneareoftennot profitableandothersourcesof
incomefrom the treesarerequired. The conceptof ‘self funding Landcare”hasthusbeen
furtherexploredwith investigationsof otherproductsavailablefrom treessuchascarbon
sequestration[11, 12], bioenergy,malleeoils [13] andimprovedwaterquality [14].

The FPChasrecentlydevelopedaninvestmentpackage“Infinitree” [15] thatis designedto
tacklesalinity via reforestationwith anumberof commercialspeciesin theWesternAustralian
agriculturalzone.Elementsof this packageincludereturnsto investorsfor timberproducts
andcarboncreditswhile alsoprotectinglandandwatersuppliesfrom salinity andprotecting
endangeredremnantbiodiversity.Thisis anextensionof the earlierMaritimepineprogram,
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thathasresultedin theestablishmentof 15,000ha of Pinuspinasterplantationsin lower rainfall
regionsof WesternAustraliawith BPAustraliaincludedamongstthe investors.This is
Australia’s largestdrylandreforestationschemeto date.

The FPCthusbringswhatis probablyauniquepositioningto thisenquiry. Not only hasit
initiatedmajor reforestationschemeson farmlandanddevelopedStatepoliciesrelatedto this
area,it hasalsobeendirectly responsiblefor theestablishmentof 75,000ha of plantationson
farmlandsincethe late1980’sfor a rangeof clients,anduses,commissionsandundertakes
sciencerelevantto this task..

As astatementof principle,the FPChasalwayssupportedastrongscientific underpinningfor
its activities,makinganinvestmentof $1 million/year, involving scientistsfrom several
institutions includingtwo CooperativeResearchCentres2.Developingsystemsfor the
establishmentof treeson farmlandwasnot without significantdifficulties, howeverthesewere
overcomefollowing targetedresearchanddevelopmentinvestment[16]. Wesuggestasimilar
situationpertainsto theissueof usingreforestationto managesalinity on farmland.Thereare
severaltechnicalbarriersto widespreadadoption,howeverwith appropriatescience
investmentit is likely theywill beresolved.

It is from thisperspectivethatthe FPCmakesasubmissionto theHouseof Representative’s
StandingCommitteeon ScienceandInnovationInquiry into theCoordinationof Scienceto
Combatthe Nation’sSalinity Problem.

Science issues
We confineour remarksto the sciencerequiredto underpintheuseof commercial
reforestationto restorehydrologicalbalancesatacatchmentscaleandrehabilitatealready
salinizedland.

We frameourcommentson theStandingCommittee’sTermsof Referencein relationto several
keytechnicalissuesrelatedto usingreforestationasatreatmentfor salinity.Theseissues
broadlyfall into four areas:

1. Where to plant trees for maximum effect
Althoughit is reasonablycertainthattotal reforestationof agriculturalcatchmentswill
restorethewaterbalancethisis only feasiblefor areaswherethereis needto restorewater
quality, suchaswatercatchments[14]. Permanentreforestationis certainlynotapplicable
to thebroaderagriculturallandscapeasit will displacefarming [14].

For theselower rainfall areas,thereareanumberof questionsthatstill requireresolution:

a) In whatcircumstancespartial reforestationof farmlandwill mosteffectivelyhelp
restorecatchmentwaterbalances,

b) How theseplantingsshouldbeintegratedwith agriculturalsystems(e.g.strips
interspersedwith agriculture,blocksrotatedin time [14, 17]), and

c) Wherein thelandscapetheyshouldbeplacedfor optimaleffect(dispersedacrossthe
landscape,plantedin particularlyleakyareas,plantedadjacentto salineareas).

ZGreerthouseAccountingandPlantBasedManagementof DrylandSalinity
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2. New products and markets

Muchof theareaaffectedby salinityhasrelativelylow rainfall andis distantfrom portsand
processingfacilities. Traditionalforestryproducts(e.g.pulp wood or timberproduction)may
beunprofitablein their ownright, andif theself-fundedapproachesfor tackling salinityareto
succeedit is essentialthatadditionalprofitableproductsbeidentified.

Thiswill partlybe throughtheselectionof newtreespeciesfor theseareas,anddeveloping
new marketsfor woodproductssuchasbioenergyandindustrialoils. To attractinvestment
will requirepredictionof the likely amountsof productthatwill beproduced.

Considerableeffort is alsorequiredto developenvironmentalmarkets,suchthatpaymentsare
madefor the collateralNRM benefitsof reforestationsuchasimprovementsin landandwater
quality,carbonsequestrationandbiodiversityconservation.To valuetheselatterproductswill
requirestandardizedmethodsof measuringchangesincondition,predictingtheamountof
changethatwill occurandmonitoringthechangesandreportingtheseto investors.These
processesarerelatively advancedfor carbon,as its measurementis anoffshootof standard
plantationinventory,but lesssofor otherenvironmentalcredits,andinparticularwaterand
biodiversity.

3. Optimizing planting systems (silviculture)
Although profitablesilvicultural systemshavebeendevelopedin higherrainfall areas,the
differentsoils,climateandproductionsystemsin thelower rainfall areasrequiredevelopment
of appropriatesilvicultural systems.This is quite appliedresearchwherethevariousinputsare
optimizedfor variousenvironmentalconditionsandprofitability is directlyenhanced.Periodic
droughtsareafeatureof thisenvironmentandrequireconservativemanagementof plantation
leaf areaandhencegrowthrates[16]. Managementof plantingsto optimizewoodquality for a
rangeof traditionalandnovelwoodproductsalsopresentsachallenge.

Response to Terms of Reference

1. Use of the salinity science base and research data (including the development
of new scientific, technical and engineering knowledge) in the management,
coordination and implementation of salinity programs
At theoperationallevelmuchof recentlydevelopedknowledgeabouthowto establishtrees
on farmland(e.g. site selection,weedcontrol,soil fertility management,cultivation) hasbeen
adopted,to theextentthat it is possibleto establishtreesandachievesuccessfulestablishment
on all suitablesites[16, 18].

Wherethereis uncertaintyaboutthescience,however,adoptionmaybe lower.As indicated
above,therearesignificantgapsin the knowledgerelatedto reforestationto controllandscape
scalerechargeandrecoverlandaffectedby salinity, particularlyasappliedto the Western
Australianenvironment.Thesegapsoften resultin conflicting messagesthatmakedecision-
makingdifficult for investors,policy makersandfield operatives.Theuncertaintyalsomakes
marketingdifficult aslandownersandcommunitiesneedto understandwhatspecificbenefits
theywill get
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Theseconflicting messagesinclude:

o Uncertaintyaboutwheretraditionalrecharge-dischargemodelsfor landscapescale
watermovementwork andthuswhetherwholelandscaperechargecontrol is an
appropriateresponseto salinity, or whetherreforestationandengineeringworkscanbe
targetedto specificareas.

o Whethersalinity shouldbe tackledby recharge(e.g.acrossthe landscape)or discharge
(e.g.adjacentto or on saltscalds)planting [19], or acombinationof thetwo. Some
studiessuggestthattheselatterplantingswill not survive[20], whereasothersreport
modestgrowthbut goodsurvivalup to 25 yearsafterestablishment[21].

o In what circumstancespartiaLdispersedplantingsof trees,or beltsof trees,in
landscapeswill mosteffectivelystabilizelandscapehydrology [14, 19].

o Theoverallbenefitsanddis-benefitsof differentmethodsof planting treesin
landscapes(e.g.stripsinterspersedwith agriculture)in termsof agricultural
production,

o The role of soilpropertiesin contributingto rechargeandthe amountsof recharge
associatedwith existingfarmingsystems.Forexample,somestudiessuggestthatsoil
propertiesareimportantin controllingtherateof recharge[22, 23], whereasother
studiessuggestthat soilsarenot important.Similarly, thereareproblemsin the
estimationof rechargerates[24].

o Whethernew technologiessuchas electromagneticinductionhaveapplicationto
salinitymanagement.Although thishasbeenadvocatedaspartof theNationalAction
Planfor Salinity,andby commercialoperators[25], this viewhasnot beenconsistently
supportedby researchinWesternAustralia [26].

Anothersetof issuesrelatesto theutility of the science,andparticularlythatrelatingto
placementstrategies.Many modelsarescientifictools, ratherthantoolsfor landmanagers[24]
andareunsuitablefor applicationatpaddockscales.Although muchexistingsciencehasbeen
summarizedin publicationssuchas“Trees,WaterandSalt” by theJointVentureAgroforestry
Program[27], theseguidelinesarequite generalizedandit is oftendifficult to makedecisions
aboutspecifictractsof land.Similarly,manyregionaldatasetsareataninappropriatescale
(e.g.atdistrictratherthanfarmlevel) on which to baseactivitiesin specificpaddocksanddo
not providecluesasto appropriatemanagementinterventions.This suggeststhatapriority is
to developrobustdecisionsupportaidsandtoolsandbacktheseup with trainingprograms.

Whereas,it is relatively inexpensiveto evaluatethe effectivenessof weedcontrolor fertilizer
practicethroughexperimentation,thesamedoesnot applyto catchmentscaleresponsesto
reforestation.Sometimes,however,researchinvestmentis neededataconsiderablescaleto
resolveparticularproblems.Similarly,bothhydrologicalandreforestationresearchoperateat
time scales(e.g.multiple decades)thatareoutsidenormalresearchfunding cycles(1-5 years).
For example,typicalforestryrotationsarebetween10 and30 years,and landscaperesponses
to reforestationmaybeatasimilar time-scale,if not longer.

Thereis anexcellentWesternAustralianexampleon theuseof scienceto resolvean issue
relatedto salinity. In the 1960’sand1970’stherewasparticularcontroversyaboutthecausesof
salinity in this state.This wasresolvedthroughtheestablishmentof catchmentscaleland-
clearingexperimentsnearCollie, in aprojectinvolving severalinstitutions.Theseexperiments
haveunequivocallydemonstratedacausallink betweenland-clearingandwatertablerise[14,
24, 28].
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Modelsandconceptsdevelopedfor theMurrayDarling Basinare ofteninappropriatefor
WesternAustraliafor thesimplereasonof distinct geologyandclimatebetweenthe two
regionsandit is importantthat researchis performedin this environment,particularlywith
the acutesalinizationproblemsin this region.

Significantscientific investmentis nowrequiredto:

o Unequivocallyresolvethe issueof the circumstancesin whichpartial reforestationof
agriculturalcatchmentscanmosteffectivelyreversethesalinityproblem.The FPC
suggeststhatthis shouldtakethe form of catchmentscaleexperimentationanalogous
to theCollie Catchments,whereagriculturalcatchmentsof reasonablescale(500 to
2,000ha),in lower rainfall areas,andwith existingsalinization,arepartially
revegetatedandtheresultsmonitoredfor 15-20years.As thesecatchmentswill alsobe
usedfor extensionto landholdersandpolicy makerstheywill needto be repeatedin
severalrepresentativelocations.

o Resolveissuesrelatedto optimizingplacementstrategiessuchastheuseof beltsand
rotatingblocksof treesin time,andtheutility of new technologies.Work has
commencedin theseareas[29-31],moreis required.

o Developnew industries(e.g.bioenergy)thatwill requirelarge-scaleuseof products
from reforestation.This developmentwill involve researchthatrangesfrom selectionof
the mostproductivespecies,low-costestablishmentandharvestingsystems,yield
predictionandeconomicandsocialanalyses.

o Developmethodologiesthatwill allow thevaluationof environmentalbenefitssuchas
improvementsof landandwaterqualityandbiodiversity,sothatthesecanbesoldto
investors.Thisis analogousto theemergentcarbonmarketandwill involve stepssuch
asthedevelopmentof aunit of trade,predictionof likely delivery,measurementand
reporting.

2. Linkages between those conducting research and those implementing salinity
solutions, including the coordination and dissemination of research and data
across jurisdictions and agencies, and to all relevant decision makers (including
catchment management bodies and land holders), and
Networksbetweenthoseundertakingsalinity researchandreforestationpractitionersare
generallywell developedviaconferences,communityLandcarecoordinatorsandcatchment
groups,specializednewslettersandweb-sitesandfield days[32]. Similarly, practitionerscan
undertakeavariety of coursesto improvetheir knowledgebase.

Muchof theinformationthatflows throughthesenetworksis quite generalized.As described
above,therearesignificantgapsin theunderpinningscience,andno amountof extensionwill
redressthese,aview promulgatedelsewhere[33].

3. Adequacy of technical and scientific support in applying salinity management
options
As outlinedin #1 abovetherearesignificantknowledgegapsthatrequireresolutionand
consequentlytherearenot well-defined,cost-effective,salinitymanagementoptionsfor many
situations.
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We recognizethat thereis alreadyconsiderableCommonwealthandStateinvestmentin
salinity researchanddevelopment,andthat sciencefundinghasto competewith otherbudget
priorities. Thissaid,theameliorationof drylandsalinitywill requireconsiderablefocusonto
the mostpromisingoutcomes.

DespitesignificantCommonwealthsalinity fundingto variousresearchorganizations,at the
operationallevel the informationusedto plant treeshasbeenmostlydevelopedthroughin-
houseresearchandinnovation.Simplyput,thereis still an inability to answersomeof the
fundamentalquestionsaboutthetreatmentstrategiesfor clearedagriculturalcatchments.

The developmentof sustainablelandmanagementsystemsrequiressignificantinvestment
overanextendedperiod.

Issuesrelateto:

o The quantumof funding anddeliverymechanisms.To addresstheknowledgegaps
describedin thissubmissionrequiresasignificantchangein thequantumof science
funding.We suggestthefunding increasecanbeachievedby allocatingaproportion
(5%) of thefunding alreadyallocatedto theNationalAction Planfor Salinity andWater
Quality. TheJointVentureAgroforestryProgramhasperformedwell andshould
receiveongoingsupport,but requiresmodificationin termsof increasingfunding
availablefor projectsrelatedto reforestationfor salinitycontrol, andalsoensuringthat
thereis adequaterepresentationof projectsthatcanmeetWesternAustralianconcerns.

o The applicability of scienceandtheneedto mix basicresearchwith thedevelopmentof
practicaltools thatcanbeusedby landmanagers.This canbepartlyrectifiedby
ensuringend-userrepresentationin theprocessof allocatingresearchfunding.

o Timescalesof investmentandtheneedto sustainfundingfor catchmentscale
restorationprojectsfor periodsof 20-30years.

o Developmentof tools thatallow the predictionof likely changesin landandstream
salinityprior to revegetationandstandardizedmethodsof monitoringandreporting
changes.

We considerthat thenatureof the salinity problemhasnowbeenwell definedandthatcurrent
arrangementsfor training andextensionareadequate.Thelimiting factorappearsto bealack
of knowledgein the areaswe haveoutlinedratherthaninefficienciesin training or extension.
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