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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.
How to run the stem rust simulation model STEMRUST_G in a DOS window.

See the README file for context.

To run STEMRUST_G, you need Perl installed on your computer, and the additional file 'utilities_pruned.pl' in the current working directory. 

1. Obtain or create the file of weather-based computations ("ril" file) needed as an input file for STEMRUST_G.

a. You can use an already-created example ril file, such as 'HYS11RIL_15.csv'.

b. Or, you can create a ril file from a weather data file.

Use your own weather data file, or an example file such as 'HYS11Weather15min.csv', to create a ril file using the perl program Gen2ril.pl. 

See the file ' HowToRun_Gen2ril_forWeather.dot' for instructions to format your weather data file, and to create the ril file using Gen2ril.pl.

2. Obtain several other pieces of information about the rust epidemic.

a. Observed (scouted) value of disease severity (number of pustules per 30cm (1 foot) of row or per 900cm2 of field area) and observation date.

b. Observed date that flag leaf collar appeared (not required, the model has a default value).

c. Date(s) of fungicide application(s), if any.

3. Run the simulation model from a command line in the DOS window. 

Here is an example of the command line.  There is more detailed information about the command-line options near the end of this document.

perl STEMRUST_G.pl -d 04-15 -p 5 -s 05-11 -t 4-29,6-19  -q 5-21 -y output1.csv HYS11RIL_15.csv

This is the command line for running STEMRUST_G.pl using the ril file named HYS11RIL_15.csv, located in the current working directory.  
This example command line specifies that the observed disease severity on 4/15 was 5 pustules (per 30cm row or per 900 cm2 quadrat), the flag sheath appeared on 5/1, and fungicides were applied on 4/29 and 6/19 for tilt (DMI), and on 5/21 for quadris (strobilurin).  
You can omit any or all the options except –d and –p.
The output file named output1.csv is created in the current working directory.  
The ril file and/or the output file can be located elsewhere if the path name is included in the file name on the command line.

4. Examine the output.

a. On-screen output (STDERR output) 

STEMRUST_G first displays a short log of the solver routine progress, as it calculates the disease severity that would have existed on March 1 for the model to produce the scouted disease severity on indicated observation date.   
It then displays 10 columns of output with headers, one row per day.  The columns are: date, visible disease, visible + latent disease, infection favorability of weather, cumulative 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).  "Visible disease" includes all erumpent pustules that are still active (have not died of old age); it also includes pustules that were recently killed by fungicide application (up to five days previously), because they may appear to still be active. "Visible + latent disease" is all erumpent and latent infection (does NOT include those recently killed by fungicide). Infection favorability (range 0 - 1000) and LUP heat units are reported from the input ril file (1 LUP is the heat-unit sum needed for 1 latent period of the pathogen).
b, File output

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 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.  In practice we open the output_y file (.csv file), paste it into a spreadsheet (using "text-to-columns" or equivalent as needed), then select all the data as a block (you can create a macro to do this) and paste it over the existing data and headers in the spreadsheet template; the template has 2 rows of headers - paste the header row of the output file onto the existing second header row in the template spreadsheet.  Then save this as a new file name, retaining the template for repeated use.  The major graph of interest, i.e. the disease progress curve and action thresholds, appears in the upper left of the spreadsheet template.

You can run the model repeatedly with different options on the command-line, such as different fungicide dates and different disease scouting values.  You may have to type the command line in the first time (rather than pasting from this document).  After that, it is easy to retrieve the previous command line with the ‘up’ arrow, and make the desired changes in the command line.
There is a file named ‘solver_log_discard’ produced while the solver runs. This file is not needed after it is created, and may be deleted. 
This model is also implemented on an interactive Web site created by Dr. L. Coop of Oregon State University Integrated Plant Protection Center:

                      http://pnwpest.org/cgi-bin/stemrust1.pl
There is a help window on the web page that is populated with explanatory text about the disease and the model when your cursor moves over the "?" marks on the page.  This page also has the option to select from a list of locations and years for creating the ril files that run the model on the Web site. The rils themselves are not accessible, and there is no provision for you to link the site to your own weather files.
5. Other command line options. If you look in the model code, you'll find a list of command line options.  Here are the ones most likely to be of interest:

   -b filename     output of cohort hash file, to see the life stages of pustule cohorts

   -d obs day      date observations were collected   (no default)

   -e end day      day to end simulation (default -- when data is gone); if you want to do a short run

   -h                  help -- print the list of options

   -k inf k           sets the value of $k_infection, for model testing

   -p pustules     number of pustules / sq ft seen on obs day (no default)

   -q day1,day2  dates (mm-dd) strobilurin was sprayed (comma-sep list, default is empty)                         
   -s day             sheath 1 observed date (mm-dd). Used to determine stem start date for model.

   -t day1,day2   dates triazole was sprayed (comma-sep list, default is empty)

   -u day1,day2  dates strob+traizole mixture was sprayed (comma-sep list, default is empty)

   -y                  main output file


