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Background Information

The original model and base concepts were first developed as an independent model
and the product of research by Geral . McDonald, Raymond J. Hoff and William R.
Wykoff (McDonald, Hoff, Wykoff, 1981).In the 1990s John Schwandt (FHP) and Geral Mc-
Donald spearheaded the first efforts to convert the existing computer model code to
FORTRAN and make it compatible for linkage with the Forest Vegetation Simulator
(FVS). The linkage with FVS was accomplished (by FTHET) and it was at this time that
the first operational FVS model with Blister Rust extension was born. Field observation,
data analysis,and some brainstorming led to incremental stages of model modification
and enhancement during the following years. Now the Blister Rust model is at a point
where it needs to be evaluated for its potential to address forest management needs
beyond white pine blister rust in Northern Idaho.

We are interested in evaluating the Blister Rust Model’s potential to characterize co-
mandra blister rust (Cronartium comandrae Pk.) on lodgepole and ponderosa pine in
the central Rocky Mountains. The Blister Rust Model has been linked to the FVS Central
Rockies variant and is available. The Blister Rust Model has also been added to the Sup-
pose interface to facilitate the evaluation process.
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Primary Components of the Model
)» MODEL INITIALIZATION

Canker placement and count is accomplished with a canker list that places up to ten cankers
on each tree by distance up and distance out for branch cankers and distance up and percent
girdle for bole cankers.If not specified, canker placement is randomly generated by the model.
Total canker count in addition to other pertinent parameters for individual tree records such as
stock type and tree age is also entered through the canker list.

) RUST INDEX

Rust Index (RI) (cankers / 1000 needles / year) is a measurement of a tree’s or site’s rust infection
level and therefore susceptibility to additional blister rust infections.

» RIBES

The three primary alternate hosts for Cronartium ribicola Fisch. specifically named in the model
are:northern black currant (Ribes hudsonianum), prickly currant (Ribes lacustre), and sticky cur-
rant (Ribes viscosisscimum). It is hoped that these can be utilized as surrogates for alternate
hosts of other rusts such as Cronartium comandrae Pk.

> MANAGEMENT

Pruning and excising of cankers are management activities available in the Blister Rust Model.
When a pruning activity occurs, the height to base of crown for each host tree is adjusted ac-
cordingly. The user may select “pathological pruning” in which case only branches with
prunable cankers are removed from trees and the height to base of crown for these trees is not
changed.

Ribes populations can also be managed, changing the spore production and likelihood of new
infections on trees.

) STOCK TYPE

Host tree species can be categorized into four stock types for purposes of representing differ-
ent levels of rust resistance. Natural regeneration is assigned to wild stock type by default.

)> CANKER GROWTH RATES

Canker growth rates for branch and bole cankers
are static values that can be changed by the
user. The branch canker growth rate deter-
mines the speed at which a canker grows down
the branch toward the bole. The bole canker
growth rate defines the speed at which the
canker encircles the bole. Although the bole
canker growth rate is static, the rate that gir-
dling occurs varies due to the dynamic diam-
eter growth of the trees.

) TOPKILL AND TREE KILL

When a canker sufficiently girdles the bole of a tree the portion of the tree above the
canker dies. If at least 25% of the live crown remains below the canker, topkill is im-
posed on the tree but if girdling takes place and less than 25% of live crown remains,
the tree is killed. This is not currently an adjustable parameter.

p» TREE STATUS TRACKING

Tree's blister rust status is reported by way of status codes based on the most lethal
canker on the tree. The status codes in order of least to most severe are:

» NO =no cankers

* NL=non-lethal

+ PR=prunable

+ EX=excisable

» NS =non-salvable
+ TK=top kill

+ DD =tree died

> PROGRESSION OF BLISTER RUST

The Rl value defines the model progression and is a reflection of new infections and the
rate at which successful new infections occur on trees. Geral McDonald
(Intermountain Research Station, Moscow, ID) developed several methods to control
the progression of blister rust. Within the model there is a stand age Gaussian function
which provides a normal curve around peak age and enables the user to define the
shape of the curve controlling the number of new infections throughout the duration
of the simulation. A stand age log function provides a skewed curve around peak age
allowing more early infections. A static Rl can be used which holds the number of new
infections at a relative steady rate. The remaining option is to calculate RI from basal
area which causes the number of new infections to fluctuate in response to change in
basal area. The Rl calculation based on basal area is actually a three step process. First,
the proportion of full sun reaching the ground is calculated from basal area. Then ribes
populations are determined from the proportion full sun value. Finally, the Rl is calcu-
lated based on the ribes populations.

Photographs from: http://www.forestryimages.org/





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


