
1 AGPWhiteClover
Properties (Outputs)

Name Description UnitsType Settable?

AboveGround Get above ground biomass g/m2 IBiomass False

AboveGroundDeadNAmount of N in dead tissues above ground (kgN/ha). kg/hadouble False

AboveGroundDeadWtDry matter weight of dead tissues above ground (kgDM/ha). kg/hadouble False

AboveGroundHarvestableGet above ground biomass g/m2 IBiomass False

AboveGroundLiveNAmount of N in live tissues above ground (kgN/ha). kg/hadouble False

AboveGroundLiveWtDry matter weight of live tissues above ground (kgDM/ha). kg/hadouble False

AboveGroundNAmount of N in the plant above ground (kgN/ha). kg/hadouble False

AboveGroundNConcAverage N concentration in the plant above ground
(kgN/kgDM).

kg/kgdouble False

AboveGroundOrgansAbove ground organs. List<
PastureAboveGroundOrgan
>

True

AboveGroundWtDry matter weight of the plant above ground (kgDM/ha). kg/hadouble False

Albedo Canopy albedo, fraction of sun light reflected (0-1). 0-1 double True

AssimilateAvailableAmount of assimilate available to be damaged. double False

BasePotentialPhotosynthesisCBase potential photosynthetic rate, before damages, in carbon
equivalent (kgC/ha).

kg/hadouble False

BelowGroundLiveNAmount of N in live tissues below ground (kgN/ha). kg/hadouble False



Name Description UnitsType Settable?

BelowGroundLiveWtDry matter weight of live tissues below ground (kgDM/ha). kg/hadouble False

BelowGroundNAmount of N in the plant below ground (kgN/ha). kg/hadouble False

BelowGroundWtDry matter weight of the plant below ground (kgDM/ha). kg/hadouble False

CO2EffectExponentExponent controlling the CO2 effect on N requirements (>0.0). - double True

CO2EffectMinimumMinimum value for the CO2 effect on N requirements (0-1). 0-1 double True

CO2EffectOffsetFactorScaling parameter for the CO2 effects on N requirements
(ppm).

ppm double True

CO2EffectScaleFactorScaling parameter for the CO2 effect on photosynthesis
(ppm).

ppm double True

ColdFullTemperatureTemperature for full cold effect on photosynthesis, growth
stops (oC).

oC double True

ColdOnsetTemperatureOnset temperature for cold effects on photosynthesis (oC). oC double True

ColdRecoverySumDDCumulative degrees for recovery from cold stress (oCd). oCd double True

ColdRecoveryTReferenceReference temperature for recovery from cold stress (oC). oC double True

CoverDead Fraction of soil covered by dead tissues (0-1). 0-1 double False

CoverGreen Plant's green cover (0-1). 0-1 double False

CoverTotal Plant's total cover (0-1). 0-1 double False

CultivarNamesList of cultivar names (not used by AgPasture). String False

DeadTissue Dead tissues from all above ground organs. TissuesHelperTrue

DefoliatedDigestibilityDigestibility of defoliated material (0-1). double True

DegreesDayForGerminationCumulative degrees-day needed for seed germination (oCd). oCd double True

DemandAtLuxuryNAmount of N required with luxury uptake (kgN/ha). kg/hadouble False

DemandAtOptimumNAmount of N required for optimum growth (kgN/ha). kg/hadouble False

Depth Average canopy depth (mm). mm double False



Name Description UnitsType Settable?

DetachmentDroughtCoefficientCoefficient controlling detachment rate as function of moisture
(>0.0).

- double True

DetachmentDroughtEffectMinMinimum effect of drought on detachment rate (0-1). 0-1 double True

DetachmentRateShootReference daily detachment rate for dead tissues (0-1). 0-1 double True

DevelopingTissueDeveloping tissues from all above ground organs. TissuesHelperTrue

EmergingTissueEmerging tissues from all above ground organs. TissuesHelperTrue

FixedN Amount of atmospheric N fixed by symbiosis (kgN/ha). kg/hadouble False

FractionGrowthToLeafFraction of new shoot growth allocated to leaves (0-1). 0-1 double False

FractionGrowthToRootFraction of new growth allocated to roots (0-1). 0-1 double False

FractionGrowthToShootFraction of new growth allocated to shoot (0-1). 0-1 double False

FractionLeafDMFactorShoot DM when allocation to leaves is midway maximum and
minimum (kgDM/ha).

kg/hadouble True

FractionLeafDMThresholdShoot DM at which allocation of new growth to leaves start to
decrease (kgDM/ha).

kg/hadouble True

FractionLeafExponentExponent of the function controlling the DM allocation to
leaves (>0.0).

0.0double True

FractionLeafMaximumMaximum target allocation of new growth to leaves (0-1). 0-1 double True

FractionLeafMinimumMinimum target allocation of new growth to leaves (0-1). 0-1 double True

FractionPAR Fraction of radiation that is photosynthetically active (0-1). 0-1 double True

FractionToStolonFraction of new shoot growth to be allocated to stolons (0-1). 0-1 double True

FRGR Plant growth limiting factor, supplied to MicroClimate for
calculating potential transpiration.

0-1 double False

FVPD Effect of vapour pressure on growth (used by micromet) (0-1). 0-1 double False

GlfCO2 Growth limiting factor due to variations in atmospheric CO2
(0-1).

0-1 double False

GlfColdDamageGrowth limiting factor due to cold damage stress (0-1). 0-1 double False



Name Description UnitsType Settable?

GlfGeneric Generic growth limiting factor that represents an arbitrary
limitation to potential growth (0-1).

This factor can be used to describe the effects of drivers such
as disease, etc.

0-1 double True

GlfHeatDamageGrowth limiting factor due to heat damage stress (0-1). 0-1 double False

GlfNContent Growth limiting factor due to variations in plant N
concentration (0-1).

0-1 double False

GlfNSupply Growth limiting factor due to soil N availability (0-1). 0-1 double False

GlfRadnInterceptGrowth limiting factor due to variations in intercepted radiation
(0-1).

0-1 double False

GlfSoilFertility Generic growth limiting factor that represents an arbitrary soil
limitation (0-1).

This factor can be used to describe the effect of limitation in
nutrients other than N.

0-1 double True

GlfTemperatureGrowth limiting factor due to variations in air temperature (0-
1).

0-1 double False

GlfWaterLoggingGrowth limiting factor due to water logging (0-1). 0-1 double False

GlfWaterSupplyGrowth limiting factor due to water deficit (0-1). 0-1 double False

GPP Gross primary productivity (kgC/ha). kg/hadouble False

GrossPotentialGrowthWtGross potential growth rate (kgDM/ha). kg/hadouble False

GrossPotentialPhotosynthesisCGross potential photosynthetic rate, after considering
damages, in carbon equivalent (kgC/ha).

kg/hadouble False

GrowthRespirationCoefficientGrowth respiration coefficient (0-1). 0-1 double True

GrowthTEffectExponentCurve parameter for growth response to temperature (>0.0). - double True

GrowthTminimumMinimum temperature for growth (oC). oC double True

GrowthToptimumOptimum temperature for growth (oC). oC double True

Gsmax Maximum stomatal conductance (m/s). m/s double True



Name Description UnitsType Settable?

Harvestable Dry matter and N available for harvesting (kgDM/ha). AGPBiomassFalse

HarvestableDeadDead dry matter and N available for harvesting. AGPBiomassFalse

HarvestableLiveLive dry matter and N available for harvesting. AGPBiomassFalse

HarvestedDigestibilityAverage digestibility of harvested material (0-1). 0-1 double False

HarvestedFractionFraction of available dry matter actually harvested (). 0-1 double False

HarvestedME Average metabolisable energy concentration of harvested
material (MJ/kgDM).

MJ/kgdouble False

HarvestedN Amount of N removed by harvest (kg/ha). kg/hadouble False

HarvestedNConcAverage N concentration in harvested material (kgN/kgDM). kg/kgdouble False

HarvestedWt Amount of plant dry matter removed by harvest (kgDM/ha). kg/hadouble False

HeatFullTemperatureTemperature for full heat effect on photosynthesis, growth
stops (oC).

oC double True

HeatOnsetTemperatureOnset temperature for heat effects on photosynthesis (oC). oC double True

HeatRecoverySumDDCumulative degrees-day for recovery from heat stress (oCd). oCd double True

HeatRecoveryTReferenceReference temperature for recovery from heat stress (oC). oC double True

Height Average canopy height (mm). mm double False

HerbageGrowthWtNet herbage growth rate (above ground) (kgDM/ha). kg/hadouble False

initialDMFractionsForbsInitial fractions of DM for each plant part in forbs (0-1). double True

initialDMFractionsGrassesInitial fractions of DM for each plant part in grasses (0-1). double True

initialDMFractionsLegumesInitial fractions of DM for each plant part in legumes (0-1). double True

InitialRootDepthInitial rooting depth (mm). mm double True

InitialRootDM Initial below ground DM weight (kgDM/ha). kgDM/hadouble True

InitialShootDMInitial above ground DM weight (kgDM/ha). kgDM/hadouble True



Name Description UnitsType Settable?

InterceptedRadnRadiation intercepted by the plant's canopy (MJ/m^2/day). MJ/m
^
2/day

double True

IsAlive Flag signalling whether plant is alive (true/false). true/falseboolean False

IsC4 Flag indicating whether the biomass is from a c4 plant or not boolean False

IsReadyForHarvestingFlag whether the crop is ready for harvesting. boolean False

LAI Leaf Area Index of live tissues (m2/m2). m
2/m2

double True

LAIDead Leaf Area Index of dead tissues (m2/m2). m
2/m2

double False

LAIGreen Leaf Area Index of green tissues (m2/m2). m
2/m2

double True

LAITotal Leaf Area Index of whole canopy, live + dead tissues (m2/m2). m
2/m2

double False

Leaf Holds info about state of leaves (DM and N). PastureAboveGroundOrganTrue

LeafDeadN Amount of N in dead leaves (kgN/ha). kg/hadouble False

LeafDeadWt Dry matter weight of dead leaves (kgDM/ha). kg/hadouble False

LeafLiveN Amount of N in live leaves (kgN/ha). kg/hadouble False

LeafLiveWt Dry matter weight of live leaves (kgDM/ha). kg/hadouble False

LeafN Amount of N in the plant's leaves (kgN/ha). kg/hadouble False

LeafNConc Average N concentration in plant's leaves (kgN/kgDM). kg/kgdouble False

LeafWt Dry matter weight of plant's leaves (kgDM/ha). kg/hadouble False

LightExtinctionCoefficientLight extinction coefficient (0-1). 0-1 double True

LightProfile Light profile for this plant, interception calculated by
MicroClimate (W/m^2).

This contains the intercepted radiation for each layer of the
canopy.

CanopyEnergyBalanceInterceptio...True



Name Description UnitsType Settable?

LitterDepositionNAmount of N in detached dead material deposited onto soil
surface (kgN/ha).

kg/hadouble False

LitterDepositionWtDry matter weight of detached dead material deposited onto
soil surface (kgDM/ha).

kg/hadouble False

LiveLeavesPerTillerNumber of live leaves per tiller (-). - double True

MaintenanceRespirationCoefficientMaintenance respiration coefficient (0-1). 0-1 double True

Material A list of material (biomass) that can be damaged. DamageableBiomassFalse

MatureTissue Mature tissues from all above ground organs. TissuesHelperTrue

MaximumFractionAvailableMaximum fraction of water or N in the soil that is available to
plants.

This is used to limit the amount taken up and avoid issues
with very small numbers

0-1 double True

MaximumNFixationMaximum fraction of N demand supplied by biologic N fixation
(0-1).

0-1 double True

MaxRootAllocationMaximum fraction of DM growth allocated to roots (0-1). 0-1 double True

MaxStemEffectOnLAIMaximum fraction of stem tissue used when computing green
LAI (0-1).

0-1 double True

MinimumGreenLeafPropLeaf proportion in the minimum green Wt (0-1). 0-1 double True

MinimumGreenRootPropMinimum root amount relative to minimum green Wt (>0.0). 0-1 double True

MinimumGreenWtMinimum above ground green DM, leaf and stems (kgDM/ha). kg/hadouble True

MinimumNFixationMinimum fraction of N demand supplied by biologic N fixation
(0-1).

0-1 double True

MinimumWaterFreePorosityMinimum water-free pore space for growth with no limitations
(0-1).

A negative value indicates that porosity at DUL will be used.

0-1 double True

MoistureFactorTurnoverMoisture factor for tissue turnover (0-1). 0-1 double False

NAPP Net above-ground primary productivity (kgC/ha). kg/hadouble False



Name Description UnitsType Settable?

NBPP Net below-ground primary productivity (kgC/ha). kg/hadouble False

NDillutionCoefficientExponent to modify the effect of N deficiency on plant growth (
>1.0).

- double True

NetGrowthN Amount of N in new growth (kgN/ha). kg/hadouble False

NetGrowthWt Net, or actual, plant growth rate (kgDM/ha). kg/hadouble False

NetPotentialGrowthAfterNutrientWtNet potential growth rate after nutrient stress (kgDM/ha). kg/hadouble False

NetPotentialGrowthAfterWaterWtNet potential growth rate after water stress (kgDM/ha). kg/hadouble False

NetPotentialGrowthWtNet potential growth rate, after respiration (kgDM/ha). kg/hadouble False

NFixationCostCN fixation costs expressed in carbon equivalent (kgC/ha). kg/hadouble False

NFixingCostFactorRespiration cost factor due to the activity of symbiont bacteria
(kgC/kgN fixed).

kg/kgdouble True

NitrogenUptakeAmount of soil water taken up (mm). double True

NPP Net primary productivity (kgC/ha). kg/hadouble False

NuptakeSWFactorExponent of function determining soil extractable N. - double True

Organs List of organs that can be damaged. IOrganDamageFalse

PhotosynthesisCurveFactorPhotosynthesis curvature parameter (J/kg/s). J/kg/sdouble True

PhotosyntheticEfficiencyLeaf photosynthetic efficiency (mg CO2/J). mg
CO2/J

double True

PhotosyntheticPathwaySpecies metabolic pathway of C fixation during
photosynthesis (C3/C4).

PhotosynthesisPathwayTypeTrue

PlantHeightExponentExponent controlling shoot height as function of DM weight (>
1.0).

1.0double True

PlantHeightMassForMaxDM weight above ground for maximum plant height
(kgDM/ha).

kg/hadouble True

PlantHeightMaximumMaximum plant height (mm). mm double True

PlantHeightMinimumMinimum plant height (mm). mm double True



Name Description UnitsType Settable?

PlantStatus Flag signalling the plant status (dead, alive, etc.). - String False

PlantType Flag indicating the type of plant (currently the name of the
species)

This used to be a marker for 'how leguminous' a plant was (in
PMF and Stock). In AgPasture there is the parameter
SpeciesFamily flagging whether a species is a grass or a
legume...

String True

Population Plant population. double False

PotentialEP Potential evapotranspiration, as calculated by MicroClimate
(mm).

mm double True

PreferenceForGreenOverDeadRelative preference for live over dead material during graze (>
0.0).

- double True

PreferenceForLeafOverStemsRelative preference for leaf over stem-stolon material during
graze (>0.0).

- double True

R50 Solar radiation at which stomatal conductance decreases to
50% (W/m^2).

W/m
^2

double True

RadiationTopOfCanopyRadiance on top of the plant's canopy (MJ/m^2/day). MJ/m
^
2/day

double True

ReferenceCO2Reference CO2 concentration for photosynthesis (ppm). ppm double True

ReferencePhotosyntheticRateReference leaf CO2 assimilation rate for photosynthesis (mg
CO2/m^2Leaf/s).

mg/m
^
2/s

double True

RelativeTurnoverEmergingRelative turnover rate for emerging tissues (>0.0). - double True

RemobilisableLuxuryNAmount of luxury N potentially remobilisable (kgN/ha). kg/hadouble False

RemobilisableSenescedNAmount of senesced N potentially remobilisable (kgN/ha). kg/hadouble False

RemobilisedLuxuryNAmount of luxury N actually remobilised (kgN/ha). kg/hadouble False

RemobilisedSenescedCRemobilised carbon from senesced tissues (kgC/ha). kg/hadouble False

RemobilisedSenescedNAmount of senesced N actually remobilised (kgN/ha). kg/hadouble False



Name Description UnitsType Settable?

ReproSeasonAllocationCoeffCoefficient controlling the increase in shoot allocation during
reproductive growth as function of latitude (-).

- double True

ReproSeasonDurationCoeffCoefficient controlling the duration of the reproductive season
as function of latitude (-).

- double True

ReproSeasonMaxAllocationIncreaseMaximum increase in Shoot-Root ratio during reproductive
growth (0-1).

0-1 double True

ReproSeasonOnsetDurationFactorProportion of the onset phase of shoulder period with
reproductive growth effect (0-1).

0-1 double True

ReproSeasonReferenceLatitudeReference latitude determining timing for reproductive season
(degrees).

degreesdouble True

ReproSeasonShouldersLengthFactorRatio between the length of shoulders and the period with full
reproductive growth effect (-).

- double True

ReproSeasonTimingCoeffCoefficient controlling the time to start the reproductive
season as function of latitude (-).

- double True

RespirationExponentExponent controlling the effect of temperature on respiration (
>1.0).

- double True

RespirationLossCRespiration costs expressed in carbon equivalent (kgC/ha). kg/hadouble False

RespirationTReferenceReference temperature for maintenance respiration (oC). oC double True

Root Root organ of this plant. PastureBelowGroundOrganFalse

RootDepth Average depth of root zone (mm). mm double False

RootDetachedNAmount of N in detached dead roots added to soil FOM
(kgN/ha).

kg/hadouble False

RootDetachedWtDry matter weight of detached dead roots added to soil FOM
(kgDM/ha).

kg/hadouble False

RootFrontier Soil layer at bottom of root zone (). - int32 False

RootGrowthWtNet root growth rate (kgDM/ha). kg/hadouble False

RootN Amount of N in the plant's roots (kgN/ha). kg/hadouble False

RootNConc Average N concentration in plant's roots (kgN/kgDM). kg/kgdouble False



Name Description UnitsType Settable?

RootWt Dry matter weight of plant's roots (kgDM/ha). kg/hadouble False

RootWtFractionProportion of root biomass in each soil layer (0-1). - double False

ShootMaxEffectOnLAIMaximum aboveground biomass for considering stems when
computing LAI (kgDM/ha).

kg/hadouble True

ShootRootGlfFactorMaximum effect that soil GLFs have on Shoot-Root ratio (0-1). 0-1 double True

SoilAvailableNAmount of plant available N in the soil (kgN/ha). kg/hadouble False

SoilDemandN Amount of N demanded from the soil (kgN/ha). kg/hadouble False

SoilNH4AvailableAmount of plant available NH4-N in each soil layer (kgN/ha). kg/hadouble False

SoilNH4UptakeAmount of NH4-N taken up from each soil layer (kgN/ha). kg/hadouble False

SoilNO3AvailableAmount of plant available NO3-N in each soil layer (kgN/ha). kg/hadouble False

SoilNO3UptakeAmount of NO3-N taken up from each soil layer (kgN/ha). kg/hadouble False

SoilSaturationEffectMaxMaximum reduction in plant growth due to water logging
(saturated soil) (0-1).

0-1 double True

SoilSaturationRecoveryFactorMaximum daily recovery rate from water logging (0-1). 0-1 double True

SoilUptakeN Amount of N taken up from the soil (kgN/ha). kg/hadouble False

SpeciesFamilyFamily type for this plant species (grass/legume/forb). - PlantFamilyTypeTrue

SpecificLeafAreaSpecific leaf area (m^2/kgDM). m^
2/kg

double True

Stage Index for the plant development stage.

0 = germinating, 1 = vegetative, 2 = reproductive, negative for
dormant/not sown.

- int32 False

Standing Standing dry matter and N (kgDM/ha). AGPBiomassFalse

StandingDeadStanding dead dry matter and N (kgDM/ha). AGPBiomassFalse

StandingLive Standing live dry matter and N (kgDM/ha). AGPBiomassFalse

Stem Holds info about state of sheath/stems (DM and N). PastureAboveGroundOrganTrue



Name Description UnitsType Settable?

StemDeadN Amount of N in dead stems and sheath (kgN/ha). kg/hadouble False

StemDeadWt Dry matter weight of dead stems and sheath (kgDM/ha). kg/hadouble False

StemLiveN Amount of N in live stems and sheath (kgN/ha). kg/hadouble False

StemLiveWt Dry matter weight of alive stems and sheath (kgDM/ha). kg/hadouble False

StemN Amount of N in the plant's stems and sheath (kgN/ha). kg/hadouble False

StemNConc Average N concentration in plant's stems (kgN/kgDM). kg/kgdouble False

StemWt Dry matter weight of plant's stems and sheath (kgDM/ha). kg/hadouble False

Stolon Holds info about state of stolons (DM and N). PastureAboveGroundOrganTrue

StolonEffectOnLAIFraction of stolon tissue used when computing green LAI (0-
1).

0-1 double True

StolonN Amount of N in the plant's stolons (kgN/ha). kg/hadouble False

StolonNConc Average N concentration in plant's stolons (kgN/kgDM). kg/kgdouble False

StolonWt Dry matter weight of plant's stolons (kgDM/ha). kg/hadouble False

SymbiontCostFactorRespiration cost factor due to the presence of symbiont
bacteria (kgC/kgC in roots).

kg/kgdouble True

TargetShootRootRatioTarget, or ideal, shoot-root ratio (>0.0). - double True

TemperatureFactorRespirationTemperature factor for respiration (0-1). 0-1 double False

TemperatureFactorTurnoverTemperature factor for tissue turnover (0-1). 0-1 double False

TissueTurnoverRateRootReference daily DM turnover rate for root tissues (0-1). 0-1 double True

TissueTurnoverRateShootReference daily DM turnover rate for shoot tissues (0-1).

This is closely related to the leaf appearance rate.

0-1 double True

TotalC Total amount of C in the plant (kgC/ha). kg/hadouble False

TotalN Total amount of N in the plant (kgN/ha). kg/hadouble False

TotalWt Total dry matter weight of plant (kgDM/ha). kg/hadouble False



Name Description UnitsType Settable?

TurnoverDefoliationCoefficientCoefficient of function increasing the turnover rate due to
defoliation (>0.0).

- double True

TurnoverDefoliationEffectMinMinimum significant daily effect of defoliation on tissue
turnover rate (0-1).

/day double True

TurnoverDefoliationRootEffectEffect of defoliation on root turnover rate due to defoliation (0-
1).

0-1 double True

TurnoverDroughtEffectMaxMaximum increase in tissue turnover due to water deficit (>
0.0).

- double True

TurnoverDroughtThresholdMinimum GLFwater without effect on tissue turnover (0-1). 0-1 double True

TurnoverRateDeadShootTurnover rate for dead shoot tissues (leaves and stem) (0-1). 0-1 double False

TurnoverRateLiveShootTurnover rate for live shoot tissues (leaves and stem) (0-1). 0-1 double False

TurnoverRateRootsTurnover rate for roots tissues (0-1). 0-1 double False

TurnoverRateStolonsTurnover rate for stolon tissues (0-1). 0-1 double False

TurnoverStockFactorFactor increasing tissue turnover rate due to stock trampling (
>0.0).

- double True

TurnoverTemperatureExponentExponent of function for temperature effect on tissue turnover
(>0.0).

- double True

TurnoverTemperatureMinMinimum temperature for tissue turnover (oC). oC double True

TurnoverTemperatureRefReference temperature for tissue turnover (oC). oC double True

UseColdStressFactorEnable photosynthesis reduction due to cold damage is
enabled (yes/no).

yes/noYesNoAnswerTrue

UseHeatStressFactorEnable photosynthesis reduction due to heat damage
(yes/no).

yes/noYesNoAnswerTrue

UseReproSeasonFactorAdjust Shoot:Root ratio to mimic DM allocation during
reproductive season (perennial species)?.

yes/noYesNoAnswerTrue

WaterAvailableAmount of plant available water in each soil layer (mm). mm double False

WaterDemandAmount of water demanded by the plant (mm). mm double True



Name Description UnitsType Settable?

WaterUptake Amount of soil water taken up (mm). double False

Width Average canopy width (mm). mm double False

Links (Dependencies)

Name Type IsOptional?

myClock Clock False

myMetData IWeather False

mySummary ISummary False

roots List<PastureBelowGroundOrgan> False

soilPhysical IPhysical False

waterBalance ISoilWater False

zone Zone False

Events published

Name Type

BiomassRemoved Void BiomassRemoved (BiomassRemovedType Data)

Methods (callable from manager)

Name Description

AddZonevoid AddZone(String zoneName, double rootDepth, double rootDM)

Add a zone where roots are to grow.

EndCropvoid EndCrop()

GetNitrogenUptakeEstimatesZoneWaterAndN GetNitrogenUptakeEstimates(SoilState soilstate)

*Gets the potential plant N uptake for each layer (mm).

The model can only handle one root zone at present.*



Name Description

GetWaterUptakeEstimatesZoneWaterAndN GetWaterUptakeEstimates(SoilState soilstate)

*Gets the potential plant water uptake for each layer (mm).

The model can only handle one root zone at present.*

Harvestvoid Harvest()

KillCropvoid KillCrop(double fractionToKill)

Kills a fraction of this plant.

ReduceCanopyvoid ReduceCanopy(double deltaLAI)

Set the plant leaf area index.

ReducePopulationvoid ReducePopulation(double newPlantPopulation)

Reduce the plant population.

ReduceRootLengthDensityvoid ReduceRootLengthDensity(double deltaRLD)

Set the plant root length density.

RemoveAssimilatevoid RemoveAssimilate(double deltaAssimilate)

Remove an amount of assimilate from the plant.

RemoveBiomassvoid RemoveBiomass(String organName, String biomassRemoveType,
OrganBiomassRemovalType biomassToRemove)

Remove biomass from an organ.

RemoveBiomassvoid RemoveBiomass(String type, double amount)

Removes plant material simulating a graze event.

RemoveBiomassBiomass RemoveBiomass(double amountToRemove)

Removes a given amount of biomass (and N) from the plant.

Reset void Reset()

SetActualNitrogenUptakesvoid SetActualNitrogenUptakes(ZoneWaterAndN zones)

SetActualWaterUptakevoid SetActualWaterUptake(ZoneWaterAndN zones)



Name Description

Sow void Sow(String cultivar, double population, double depth, double rowSpacing, double
maxCover, double budNumber, double rowConfig)

*Sows the plant.

For AgPasture species the sow parameters are not used, the command to sow simply
enables the plant to grow. This is done by setting the plant status to 'alive'. From this point
germination processes takes place and eventually emergence occurs. At emergence, plant
DM is set to its default minimum value, allocated according to EmergenceFractions and with
optimum N concentration. Plant height and root depth are set to their minimum values.*

2 PastureAboveGroundOrgan
Describes a generic above ground organ of a pasture species.

Properties (Outputs)

Name Description Units Type Settable?

Dead Dead biomass. Used by STOCK (g/m2). Biomass True

DeadDigestibility Digestibility of dead biomass. Used by
STOCK (g/m2).

double True

DeadTissue The mature tissue. GenericTissue True

DevelopingTissue The developing tissue. GenericTissue True

DigestibilityDead Average digestibility of dead biomass. kg/kg double True

DigestibilityLive Average digestibility of live biomass. kg/kg double True

DigestibilityTotal Average digestibility of all biomass. kg/kg double True

DMDead Dry matter in the dead tissues (kg/ha). kg/ha double True

DMDeadHarvestableDry matter in the dead tissues (kg/ha). kg/ha double True

DMDetached DM detached from this organ (kg/ha). double False

DMGrowth DM added to this organ via growth (kg/ha). double False

DMLive Dry matter in the live (green) tissues (kg/ha). kg/ha double True



Name Description Units Type Settable?

DMLiveHarvestable Harvestable dry matter in the live (green)
tissues (kg/ha).

kg/ha double True

DMRemoved DM removed from this tissue (kg/ha). double False

DMSenesced DM senescing from this organ (kg/ha). double False

DMTotal Total dry matter in this organ (kg/ha). kg/ha double True

DMTotalHarvestableTotal harvestable dry matter (kg/ha). kg/ha double True

EmergingTissue The emerging tissue. GenericTissue True

FractionStanding Proportion of organ DM that is standing,
available to harvest (0-1).

double True

IsAboveGround Flag indicating whether the biomass is above
ground or not.

boolean False

Live Return live biomass. Used by STOCK (g/m2). Biomass True

LiveDigestibility Digestibility of live biomass. Used by STOCK
(g/m2).

double True

LiveTissue Array of live tissue. List<
GenericTissue
>

True

MatureTissue The mature tissue. GenericTissue True

MinimumLiveDM Minimum DM amount of live tissues (kg/ha). double True

NConcDead Average N concentration in dead tissues
(kg/kg).

kg/kg double True

NConcLive Average N concentration in the live tissues
(kg/kg).

kg/kg double True

NConcMaximum Maximum N concentration, for luxury uptake
(kg/kg).

double True

NConcMinimum Minimum N concentration, structural N
(kg/kg).

double True

NConcOptimum N concentration for optimum growth (kg/kg). double True



Name Description Units Type Settable?

NConcTotal Average N concentration. kg/kg double True

NDead N amount in the dead tissues (kg/ha). kg/ha double True

NDeadHarvestable N in the harvestable dry matter in the dead
tissues (kg/ha).

kg/ha double True

NDetached N detached from this organ (kg/ha). double False

NGrowth N added to this organ via growth (kg/ha). double False

NLive N in the live (green) tissues (kg/ha). kg/ha double True

NLiveHarvestable N in the harvestable dry matter in the live
(green) tissues (kg/ha).

kg/ha double True

NLuxuryRemobilisableLuxury N available for remobilisation (kg/ha). double False

NLuxuryRemobilisedLuxury N remobilised into new growth (kg/ha). double False

NRemoved N removed from this tissue (kg/ha). double False

NSenesced N senescing from this organ (kg/ha). double False

NSenescedRemobilisableSenesced N available for remobilisation
(kg/ha).

double False

NSenescedRemobilisedSenesced N remobilised into new growth
(kg/ha).

double False

NTotal Total N in this tissue (kg/ha). kg/ha double True

NTotalHarvestable N in the total harvestable dry matter (kg/ha). kg/ha double True

StandingDeadDigestibilityStanding live digestibility (0-1). double False

StandingDeadHerbageNStanding dead herbage weight (kg/ha). kg/ha double False

StandingDeadHerbageWtStanding dead herbage weight (kg/ha). kg/ha double False

StandingDigestibility Digestibility of standing herbage. kg/kg double True

StandingHerbageN Standing herbage nitrogen (kg/ha). kg/ha double False

StandingHerbageWt Standing herbage weight (kg/ha). kg/ha double False



Name Description Units Type Settable?

StandingLiveDigestibilityStanding live digestibility (0-1). double False

StandingLiveHerbageNStanding live herbage weight (kg/ha). kg/ha double False

StandingLiveHerbageWtStanding live herbage weight (kg/ha). kg/ha double False

Links (Dependencies)

Name Type IsOptional?

Tissue List<GenericTissue> False

Methods (callable from manager)

Name Description

CalculateTissueTurnovervoid CalculateTissueTurnover(double turnoverRate)

Computes the DM and N amounts turned over for all tissues.

ClearDailyTransferredAmountsvoid ClearDailyTransferredAmounts()

Initialise void Initialise(double minimumLiveWt)

Initialisation

KillOrgan void KillOrgan(double fractionToRemove)

Kills part of the organ (transfer DM and N to dead tissue).

OnDoDailyInitialisationvoid OnDoDailyInitialisation()

RemoveBiomassvoid RemoveBiomass(OrganBiomassRemovalType biomassToRemove)

Remove biomass from organ.

SetBiomassStatevoid SetBiomassState(double emergingWt, double emergingN, double
developingWt, double developingN, double matureWt, double matureN, double
deadWt, double deadN)

Set this organ's biomass state.

Update boolean Update()

3 AGPBiomass



AgPasture class for holding a biomass weight, N content and digestibility.

Properties (Outputs)

Name Description Units Type Settable?

Digestibility Digestibility of biomass. kg/kg double True

ME Average metabolisable energy concentration of standing
herbage (MJ/kgDM).

MJ/kg double False

N N content of biomass. kg/ha double True

NConc N concentration. kg/ha double False

Wt Dry matter weight. kg/ha double True

4 TissuesHelper
Helper class for providing outputs from multiple tissues.

Properties (Outputs)

Name Description Units Type Settable?

N Nitrogen content (kg/ha). kg/ha double False

Wt Dry matter (kg/ha). kg/ha double False

5 PastureBelowGroundOrgan
Describes a generic below ground organ of a pasture species.

Properties (Outputs)

Name Description Units Type Settable?

Dead Root dead tissue. RootTissueTrue

Depth Rooting depth (mm). double True

KNH4 Ammonium uptake coefficient (/ppm). double True

KNO3 Nitrate uptake coefficient (/ppm). double True

LengthDensity Root length density by volume (mm/mm^3). double False



Name Description Units Type Settable?

Live Root live tissue. RootTissueTrue

MaximumNUptake Maximum daily amount of N that can be taken up by
the plant (kg/ha).

double True

NConcMaximum Maximum N concentration, for luxury uptake (kg/kg). double True

NConcMinimum Minimum N concentration, structural N (kg/kg). double True

NConcOptimum N concentration for optimum growth (kg/kg). double True

NLiveRemobilisable N remobilised from live tissue. double False

RootBottomDistributionFactorFactor for root distribution; controls where the
function is zero below maxRootDepth.

double True

RootDepthMaximum Maximum rooting depth (mm). double True

RootDepthMinimum Minimum rooting depth (mm). double True

RootDistributionDepthParamDepth from surface where root proportion starts to
decrease (mm).

mm double True

RootDistributionExponentExponent controlling the root distribution as function
of depth (>0.0).

- double True

RootElongationRate Daily root elongation rate at optimum temperature
(mm/day).

mm/daydouble True

SpecificRootLength Specific root length (m/gDM). double True

Links (Dependencies)

Name Type IsOptional?

species PastureSpecies False

tissue List<RootTissue> False

Methods (callable from manager)

Name Description

CurrentRootDistributionTargetdouble CurrentRootDistributionTarget()



Name Description

DetachRootsvoid DetachRoots(double dryMatter, double nitrogen)

Detach roots.

DoRootGrowthAllocationvoid DoRootGrowthAllocation(double dGrowthRootDM, double dGrowthRootN)

*Computes the allocation of new growth to roots for each layer.

The current target distribution for roots changes whenever then root depth changes, this is
then used to allocate new growth to each layer within the root zone. The existing
distribution is used on any DM removal, so it may take some time for the actual distribution
to evolve to be equal to the target.*

EvaluateRootElongationvoid EvaluateRootElongation(double dGrowthRootDM, double detachedRootDM, double
temperatureLimitingFactor)

*Computes the variations in root depth.

Root depth will increase if it is smaller than maximumRootDepth and there is a positive net
DM accumulation. The depth increase rate is of zero-order type, given by the
RootElongationRate, but it is adjusted for temperature in a similar fashion as plant DM
growth. Note that currently root depth never decreases.

- The effect of temperature was reduced (average between that of growth DM and one) as
soil temp varies less than air*

EvaluateTissueTurnoverdouble EvaluateTissueTurnover(double gamaR)

Computes the turnover rate.

Initialise void Initialise(Zone zone, double initialDM, double initialDepth, double minLiveDM)

Constructor, initialise tissues for the roots.

IsInZone boolean IsInZone(String zoneName)

Flag indicating whether roots are in the specified zone.

PerformNutrientUptakevoid PerformNutrientUptake(double no3Amount, double nh4Amount)

Remove nutrients from soil - uptake.

PerformWaterUptakevoid PerformWaterUptake(double amount)

Remove water from soil - uptake.



Name Description

RemobiliseDeadNvoid RemobiliseDeadN(double fracRemobilised)

Remobilise N from live tissues.

RemobiliseLiveNvoid RemobiliseLiveN(double fracRemobilised)

Remobilise N from live tissues.

RemoveBiomassvoid RemoveBiomass(String biomassRemoveType, OrganBiomassRemovalType
biomassToRemove)

Removes biomass from root layers when harvest, graze or cut events are called.

Reset void Reset(double rootWt, double rootDepth)

*Reset this root organ's state.

It is assumed that N is at optimum content.*

RootDistributionTargetdouble RootDistributionTarget()

SetBiomassStatevoid SetBiomassState(double rootWt, double rootN, double rootDepth)

Set this root organ's biomass state.

SetNewGrowthAllocationBiomassAndN SetNewGrowthAllocation(double dmToRoot, double nToRoot)

Set new growth to root.
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