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Please go to http://pnwpest.org/cgi-bin/stemrust1.pl for downloads of the most current versions of this program and associated files.
STEMRUST_G is a weather-based simulation model for epidemics of stem rust (Puccinia graminis subsp. graminicola) on perennial ryegrass grown to maturity as a seed crop.  It is run with user inputs of weather, initial disease, optional plant growth biofix and fungicide application information.  It is also implemented interactively at a website created and maintained by L. Coop of Oregon State University Integrated Plant Protection Center:

 http://pnwpest.org/cgi-bin/stemrust1.pl
STEMRUST_G was created by Bill Pfender and Dan Upper.  Sheila Seguin was the primary research technician during the years of experimental work fundamental to the model. It is in the public domain – see “COPYING AND DISCLAIMER.doc”. 

The following files are used to run STEMRUST_G and view the simulation results:

A weather data file of observations for temperature, precip, leaf wetness and relative humidity.


Required format for the weather data file is described in "WeatherData_Gen2ril.doc".


Example files illustrate weather data files of 15-minute and 30-minute resolutions.


Weather data file is used only to create the ril file (see next paragraph).
An input file referred to as the ril (for rain, infection value, latent units) file.


The ril file is created from the weather data file by the Perl program named Gen2ril.pl.


Example ril files, created from the example weather data files, are provided.

Gen2ril_v1.pl converts a properly formatted weather data file into a ril file.


 Instructions for using Gen2ril.pl are given in "WeatherData_Gen2ril.doc".

STEMRUST_G.pl is the Feb2014 version of the simulation program. It uses a ril file, and information specified on a command line, to run the epidemic simulation and create outputs.

See "HowToRunSTEMRUST_G.doc" for command-line specifications and other instructions for running STEMRUST_G.pl.

See “Outputs from STEMRUST_G” (this file, below) for brief description of model outputs.  

utilities_pruned.pl is Perl code with subroutines required by Gen2ril.pl and STEMRUST_G.pl. It must be in the same working directory as these other 2 programs.

STEMRUST_G_OutTemplate.xls is a spreadsheet template that displays simulation results graphically when the file output from STEMRUST_G is pasted into it.

Documentation files:

STEMRUST_G_desc.doc is an in-depth description of the model.  It is excerpted from a refereed paper accepted for publication in Phytopathology (2014).

HowToRun_STEMRUST_G.doc provides step-by-step procedures for running the simulation model from a command-line window. 

HowToRun_Gen2ril_forWeather.doc has instructions for formatting the initial weather data file and for running Gen2ril.pl to create the ril file from the weather input file. The ril file is required input for running STEMRUST_G.

COPYING AND DISCLAIMER notes that STEMRUST_G is in the public domain.

README (this file) is the overview of the files and procedures for running the simulation model and viewing the results.

Outputs from STEMRUST_G:

Screen output (STDERR output)

STEMRUST_G produces a short log of the solver routine progress, then 10 columns of output with headers, one row per day.  The columns are: date, visible disease, visible + latent disease, infection favorability of weather, heat units, length (cm) of plant sheath 2, sheath 1 and inflorescence, and 2 columns of threshold test results for DMI and strobilurin fungicides (negative values indicate disease exceeds action threshold).

Optional file outputs

Output y (-y on command line) is the main simulation output. It has one row per day, with columns for reporting input data and key outputs for disease progress, plant growth dynamics and numerous intermediate processes.  The name and location of the output_y file is specified on the command line.  The output_y file contents can be pasted into the spreadsheet template named "STEMRUST_G_OutTemplate.xls", where it will populate graphs to display the simulation results.

Output_b (-b on command line) produces an output of pustule cohorts. Probably not of interest to most users.

