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The authors disclaim all warranties, whether expressed or implied, as tc CERES BARLEY
model fitness, performance, or simulation accuracy for any purpose and assume no liability
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data, time, and/or monetary losses. The authors are not liable for direct, indirect, and/or
incidental damages resulting from defects, errors, or failure to perform by CERES
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CHAPTER 1
Model Overview

CERES BARLEY V2.10 is a process-oriented, management-level model of barley (Hor-
deum vulgare L.) crop growth and development that also simulates soil water balance
and nitrogen balance associated with the growth of barley. It is a daily- incrementing,
user-friendly, menu-driven model written and compiled in Microsoft FORTRAN V4.01
and Quick BASIC V4.0. It may be run on an IBM or IBM-compatible microcomputer
with either a floppy-disk or a hard-disk system. It has been developed by an internation-
al and interdisciplinary team of scientists over a period of several years. The barley
model represents a joint effort by the International Center for Agricultural Research in
the Dry Areas (ICARDA), the International Fer:ilizer Development Center (IFDC),
and Michigan State University (MSU). This collaboration evolved through mutual inter-
ests in using the modeling approach to improve management practices and facilitate
technology transfer. Financial assistance for model development was obtained from
USAID grant no. 86-CSRS-2-2867. Dr. Joe Ritchie of MSU coordinated model
development. The model was primarily developed by converting most of the CERES-
Wheat model code for use with barley. Doctor Susanne Otter-Nacke was responsible
for making most of the operational changes in the wheat model conversion. Working
closely with Dr. Hazel Harris of ICARDA, she also compiled most of the data used to
test and validate the model. The nitrogen sub-model was primarily developed by Dr.
Doug Godwin at IFDC. Documentation of the wheat model together with procedures
for estimating inputs is available. The wheat model has been the subject of extensive
testing (Otter-Nacke, Godwin, and Ritchie, 1986).

The model uses a minimum of readily available weather, soil, and variety-specific
genetic inputs. To simulate barley growth, development, and yield the model takes into
account the following processes:

e Phenological development, especially as it is affected by genotype and weather;

e Extension growth of leaves, stems, and roots;

® Biomass accumulation and partitioning, especially as phenological development
affects the development and growth of vegetative and reproductive organs;

o Soil water balance and water use by the crop; and

e Soil nitrogen transformations, uptake by the crop, and partitioning among plant
parts.

In recent years, the International Benchmark Sites Network for Agrotechnology Trans-
fer(IBSNAT)1 project has incorporated crop models into its prugram for international
agrotechnology transfer. This project uses models of several different crops, which has
required the adoption of a standard format for inputs and outputs from the models.
CERES BARLEY V2.10 is a member of a family of models that use the minimum data

1 IBSNAT is a program of the U.S. Agency for International Development implemented by the
University of Hawaii, under Contract No. AID/DAN-4054-A-00-70-81-00.
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set as specified by IBSNAT (1988) and the input and output structures described in
Technical Report 5 (IBSNAT, 1986a). Other members of the CERES family are
WHEAT, MAIZE, SORGHVM, PEARL MILLET, and RICE. The adoption of stand-
ardized model inputs and outputs has also led to the incorporation of a graphics package
developed at the University of Florida (Jones et al., 1988). This graphics package
facilitates interpretation of model outputs.

CERES BARLEY V2.10 differs from previously documented versions of the model in
the following areas:

1. The structure of model input files and output files has been modified.

2. Modifications have been made to the procedures for calculation of runoff.

3. Additional Procedures for simulating the transformation of urea fertilizer have
been included.

4. The soil nitrification calculations have been modified.

5. The calculations of N remobilization associated with grain filling include a pool
of labile N within the plant.

6. The menus for modification of model inputs or selected parameters have been in-
corporated.

7. The capacity to simulate multiple-year or multiple-treatment scenarios without
requiring additional keyboard inputs has been added.

8. Facilities for trapping and interactively handling missing observations have been
added.

9. Facilities for interactive display of summary or detailed crop, soil water, and
nitrogen outputs have been added.

10. The model now uses solar radiation data in units of MY m™% da_v'1 rather than cal
cm - day'l.

11. Modifications to the genetics file inputs to accommodate a wider range of sen-
sitivities to vernalization. The coefficient range has been reversed compared to
the earlier versions of the model. Currently zero is the value used for a true
spring bariey, and six for a winter barley requiring maximum vernalization.
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CHAPTER 2
System Components

The CERES BARLEY package consists of three main components.

Simulation Model
Program and Data diskettes provide the following options (see Chapters 5, 6 and 10):

1. Single-year simulation.

2. Multiple-year simulation.

3. Sensitivity analysis (see Chapter 11).

4. Display of detailed model outrut on the screen.

Graphics Program
The Graphics diskette allows the following model outputs to be plotted on the screen
and thus facilitates interpretation of these outputs (see Chapters 7 and 10).

1. Crop variables,

2. Weather and soil variables.

3. Soil and plant nitrogen variables.
4, Harvest variables.

Inputs Program
The Input Editor may be used to create input files for the model (see Chapter 9).

CERES BARLEY V2.10 can be run in either a stand-alone mode or as a component of
the Decision Support System for Agrotechnology Transfer (DSSAT). The DSSAT can
be obtained from the IBSNAT Project, University of Hawaii.
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CHAPTER 3
System Requirements

CERES BARLEY V2.10 was developed using an IBM AT microcomputer, DOS 3.2,
Microsoft.> FORTRAN V4.01, and Microsoft Quick BASIC V4.0. The model runs
fastest on AT- equivalent machines with an 80287 or 80387 coprocessor and a clock
speed of 8 MHz or faster, and with all input and output files and executable code lo-
cated on a hard- disk drive. The model also runs on an IBM or IBM-compatible per-
sonal computer that uses a dual floppy disk drive and has a minimum memory capacity
of 256K. However, this configuration has some limitations.

Both the FORTRAN and BASIC section of the CERES BARLEY model require DOS
version 2.0 or higher. The graphics display component requires a personal computer
(PC) with a graphics adapter (IBM Color Graphics Adapter [CGA] or Enhanced
Graphics Adapter [EGA] or equivalent) and color or monochrome graphics monitor
with either a CGA or EGA screen resolution. The graphics section of the model will
not operate with a Hercules graphics card. If the graphics display option is not required,
the model will operate effectively on PC’s that do not have graphics adapters.

A 256K system has enough memory for approximately five runs per session. If the user
exceeds this capacity, the system will come to a halt in the graphics portion while read-
ing the output files generated by the model. If the svstem aborts because of insufficient
memory, the user must reboot the system.

When a dual floppy disk system is used, the amount of storage on the diskettes is
limited. The user must allow room on drive B: (Data Disk) for the output files created
by the model and a work file for graphics display. The size of the files depends upon the
number of runs and the total number of days simulated in the output files. Options exist
in the model to reduce output frequency, which will in turn reduce the size of output
files created by the model. A dual-floppy system can accommodate about ten simula-
tion runs in each session when output frequency is to 7 days. This is a default setting;
with more frequent output, fewer runs can be accommodated. If the user exceeds the
amount of space -available on the diskette, the graphics program will give an error
"NOT ENOUGH SPACE FOR RANDOM WORK FILE."

The CERES BARLEY model will run ¢n all IBM PC’s, XT’s, AT’s, and true com-
patibles. We have successfully run CERES BARLEY on the IBM PC, IBM XT , IBM
AT, IBM PS/2, COMPAQ, Toshiba, Multitech, Zenith, Cordata PC 400, and Bentley
microcomputers that meet the minimum requirements described above.

2 Microsoft Corporation, 10700 Northup Way, Bellevue, WA 98004.
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CHAPTER 4
Getting Started

CERES BARLEY VZ.10 is supplied on four floppy diskettes: (1) Program (and source
code), (2) Data, (3) Input Editor, and (4) Graphics. A directory of each of these disket-
tes is provided in Tables 1, 2, 3, 4, and 5, respectively. Before proceeding further, insert
the diskettes, one by one, into drive A: to obtain the directories. If all the directories
match the ones in Tables 1-5, you may proceed. If there are differences, such as missing
files, please contact the suppliers of the model before continuing.

An install program is included to help you install the CERES BARLEY V2.10 on your
computer. If you are using a dual-floppy disk drive, the install program will require you
to copy the four floppy diskettes: 1. CERES BARLEY V2.10 PROGRAM, 2. CERES
BARLEY V2.10 DATA, 3. CERES BARLEY V2.10 INPUT, and 4. CERES BARLEY
V2.10 GRAPHICS diskettes onto five formatted diskettes. All diskettes are supplied to
you with write-piotect tabs so the model will not run with the disks you received. This is
to protect your original diskettes in case your execution copies are lost or damaged in
some way. Please label your copied diskettes the same as the original diskettes. If you
plan to run CERES BARLEY from the diskettes, then the Program, Input, and Graphics
diskettes must contain the system file COMMAND.COM. If you run CERES BARLEY
from your hard disk, then you will not have to create these system diskettes. The step-
by-step procedures for installing CERES BARLEY to run on floppy diskettes and on
hard-disk systems are given in Chapters S and 6, respectively.

When your microcomputer is booted (first turned on or when DOS is loaded), a file
called CONFIG.SYS is used to establish the characteristics of the computer.

The file CONFIG.SYS should have the following three lines:

DEVICE = ANSISYS
FILES = 20 (or more)
BREAK = ON

This is an important file, and the model will not run unless it is on your system disk
(floppy or hard disk). The install program will create this file for you or, if it already ex-
ists, modify it to include the above statements. If these changes to your CONFIG.SYS
file will conflict with other application programs, you can enter these statements at the
DOS level before running the model. An unmodified version of your CONFIG.SYS file
will be in CONFIG.OLD.

In summary, if you plan to use a two-diskette system to run CERES BARLEY, you
should follow the steps in Chapter S and your copy of floppy diskettes No. 1, 3, and 4
(Program, Input, and Graphics) should contain the following files in addition to the
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ones supplied to you: COMMAND.COM and ANSI.SYS and, for the Graphics diskette,
GRAPHICS.COM. Ifyou use a hard-disk system to run CERES BARLEY, these files
should be on your hard disk with your operating system.
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CHAPTER 5
Running CERES BARLEY on a Two-Diskette System

To run CERES BARLEY on a two-diskette system, three of the five diskettes must be
system diskettes; that is, they must first be formatted with the /S option (see below).
Then, you must copy ANSLSYS from your DOS diskette to each of these three diskettes
(No. 1, 3, and 4). You must also copy GRAPHICS.COM from your DOS diskette, to the
fourth diskette (labeled "4. CERES BARLEY V2.10 GRAPHICS").

You need a total of five blank diskettes. Follow this step-by-step procedure for format-
ting your diskettes and installing the CERES BARLEY model:

1. Insert your DOS system diskette (Version 2.0 or higher) into drive A:. Turn on
the power to start the system.

2. Insert a blank diskette (No. 1) into drive B:.

3. Enter:

FORMAT B:/S
N (In response to "Format another (Y/N)?")
COPY A:ANSI.SYS B:

Remove the diskette from drive B: after formatting is complete

Label the new diskette from drive B: "1. CERES BARLEY V2.10 PROGRAM."

Insert a blank diskette (No. 2) into drive B:.

Enter:

FORMAT B:
Y (In response to "Format another (Y/N)?")

8. Remove the diskette from drive B: after formatting is complete and label it "2.
CERES BARLEY V2.10 DATA."

9. Insert a blank diskette (No. 3) into drive B: and press <ENTER > key. In
response to "Format another diskette (Y/N)?" when formatting is complete,
enter "N."

10. Remove the diskette from drive B: after formatting is complete and label it "S.
CERES BARLEY V2.10 SOURCE CODE."

11. Insert a blank diskette (No. 4) into drive B:.

12. Enter:

FORMAT By/S
N (In response to "Format another (Y/N)?")
COPY A:ANSIL.SYS B:

13. Remove the diskette from drive B: after formatting is complete.

14. Label the diskette from drive B: "3. CERES BARLEY V2.10 INPUT."

15. Insert a blank diskette (No. 5) into drive B:.

NSown e

16. Enter:
FORMAT B:/S
N (In response to "Format another (Y/N)?")
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COPY A:GRAPHICS.COM B:
COPY A:ANSLSYS B:

17. Remove the diskette from drive B: after formatting is complete.
18. Label the diskette from drive B: "4. CERES BARLEY V2.10 GRAPHICS."

To install CERES BARLEY, complete the following steps:

L.

2.

3.

Insert the provided "1. CERES BARLEY V2.10 PROGRAM" diskette (No. 1) into
drive A
Enter:
A:BAINS
Follow the autoinstall procedure on the screen.

To run CERES BARLEY V2.10 using the copies you have created:

1.

2.

Insert "1. CERES BARLEY V2.10 PROGRAM" diskette into drive A: and "2.
CERES BARLEY V2.10 DATA" diskette into drive B..
Turn on the power to the computer or reboot the system by pressing and holding
the <CTRL> and <ALT> keys and then pressing the <DEL> key and
releasing them all.
To start the CERES BARLEY program, enter:

HELPBA

or

BARLZEY
After the simulation is finished, you will be prompted to replace the Program
disk (No. 1) with the Graphics disk (No. 4) to run the graphics section of the
model. Press any key to continue.

You will be prompted to select items from screen menus to siinulate barley growth and
yield. An example run is included in Chapter 10.
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CHAPTER 6
Running CERES BARLEY on a Hard-Disk System

If you plan to use the CERES BARLEY model as part of IBSNAT’s DSSAT package,
please refer to the install procedure in the DSSAT User’s Guide (IBSNAT, 1989). The
step-by-step procedure for setting up the stand-alone version of the model on your hard
disk is as follows:

1. Start the system. If the system power is off, turn on the power. If the system is
on, press and hold the <CTRL> and <ALT> keys, then press <DEL> key,
and then release them all to reboot the system.

2. Insert the provided "1. CERES BARLEY V2.10 PROGRAM" diskette (No. 1) into
drive A..

3. Enter:

A:BAINS

4. Follow the autoinstall procedure on the screen.

Note: The install program will modify your CONFIG.SYS file. It will save the un-
modified version in CONFIG.OLD.

After installing the model in subdirectory BARLEY, you are ready to run the model by
simply entering HELPBA or BARLEY. After this, whenever you start the computer to
run the model, use the following steps:

1. Turn on the computer.

2. Enter:
HELPBA

You will be prompted to select items from screen menus to simulate barley growth and
yield. An example run is included in Chapter 10.

CERES BARLEY V2.10 - page 9



CHAPTER 7
System Setup for CERES BARLEY Graphics

The first time the BARLEY graphics are run, the system will prompt you to enter your
system setup. The computer will ask the following questions:

1. "The drive and path of graphics program?”
If you are on a two-floppy disk system, enter: "A:".
If you are on a hard-disk drive system, enter "C:" or appropriate drive and path-
name \BARLEY.

2. "Which data drive contains the selected data?"

If you are on a two-disk drive system, enter: "B:".
If you are on a hard-disk drive system, enter: "C:" or the appropriate drive.

3. "Enter graphics option:"

Set your monitor type and graphics adapter card as follows. Note: The graphics

section will not work on a system with a HERCULES graphics card.

Graphics Options Available

[1] - CGA-LOW - 320 x 200 pixels, 3-color graph

[2] - CGA-HIGH - 640 x 200 pixels, monochrome graph (HERCULES NOT

AVAILABLE)

[3] - EGA-LOW - 640 x 200 pixels, 6-color graph, requires EGA

[4] - EGA-MED - 640 x 350 pixels, 3-color graph, requires EGA

[5] - EGA-HIGH - 640 x 350 pixels, 6-color graph, requires EGA & 128 video
memory

Enter the graphics option appropriate to your setup and preferences. The

greater tiie number of pixels, the higher the resolution on the screen:

CGA is Color Graphics

Adapter or regular color graphics;

EGA is Enhanced Graphics Adapter or higher resolution graphics.

If you enter the wrong option for your graphics setup, the program will abort.

You can reset your graphics definitions by deleting file "SETUP.FLE" from

either the Graphics disk (No. 4) or your hard disk (see Chapter 8). This file will

be re-created when you repeat steps 1 and 2.

4. "Would you like to save disk drive and graphics option for future runs (Y/N)? "If
you auswer "Y" to this question, you will not be asked the system setup questions
again and a file "SETUP.FLE" will be created. If you answer "N" to this question,
the program will repeat the system setup questions each time the graphics option
is run. To change the system setup after you have answered "Y" to the setup ques-
tion, delete the file "SETUP.FLE".
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CHAPTER 8
Problems

Many types of microcomputers are available, and we have not been able to test the
simulation model CERES BARLEY V2.10 on all systems. If the model does riot work
after you have created your floppies, please check the instructions given in Chapters 5
and 6. Most probably, the original disks will not run on your system because they do not
include the required system files. Make sure that your "Program disk," "Input disk," and
"Graphics disk" have a COMMAND.COM file. Make sure that you have at least 256K
of memory available and that you do not have any resident programs which use addition-
al memory. Go through the copying/install process once more to check that you fol-
lowed all the instructions correctly. If your system is "IBM compatible,” please inform
the authors about your problems. Make a copy of your error message and clearly
describe the type of system you have: brand name, model type, amount of memory,
video display, graphics card, printer, type and version of operating system, and any other
information that can help us determine your problems.

If the model executes but aborts during the real-time running process, reboot the system
and start again. If the same error occurs, try to choose a different experiment and treat-
ment for the next run. If the model continues to abort, please make a screen dumpof
the error message, follow the above instructions, and contact the authors.

If the model operates correctly but the graphics section does not work, check to see that
you have a graphics board in your system. To be able to plot the results to the screen, a
color graphics or monochrome (not HERCULES) graphics board is needed. Follow
the instructions given above and if the same error continues, contact the authors.

Possible errors that could occur:

1. You are using the wrong operating system.

2. Your machine is not a true "IBM-compatible" microcomputer.

3. Not enough memory is available to execute the model secticn of CERES BAR-
LEY.

4. No CONFIG.SYS file is defined in your system.

5. Not enough disk space is available on either your floppy disk or your hard disk to
run the model.

6. Not enough memory is available to execute the graphics seciion of CERES BAR-
LEY.

7. No graphics card is present in your microcomputer.

You have a HERCULES graphics card.

9. You used the wrong setup when you first defined your system in the graphics
section of the model (see Chapter 7).

10. Your program disk is not placed in disk drive A:, and your data disk is not placed
in disk drive B:.

oo
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11. Some files are missing on your disks; in this case, check your original disks or
request another set of original disks from the authors.

If any of the errors mentioned above occur during the execution of the program, please
seread the instructions in the user’s manual. We would like to know of any problems or
errors that might occur as you run the model.
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CHAPTER 9
Procedures to Add New Experiments for Simulation

There are three ways that input data files can be created for running CERES BARLEY
V2.10. The recommended procedure is to create the files directly from the IBSNAT
minimum data set after the experimental data have been entered (IBSNAT, 1988,
1986b). (Contact IBSNAT® directly for software for minimum data set entry and data
retrieval for the crop simulation models.). The files can also be created (a) by using a
text editor (word processor) on the C or (b) interactively by using the INPUT program
supplied. The formats for all the files (Files 1-9 and Files A and B) are documented in
Technical Report No. 5 ("BSNAT, 1986a). The IBSNAT Data Base Management sys-
tem (DBMS) is a powerful system that provides the user with other applications in addi-
tion to the creation of files for these crop models. IBSNAT’s DBMS program also
provides the capacity for recording all experimental details (by plot), some statistical
analysis, and plotting of experimental results.

Single-Year

Manual Creation of Files

In creating each of the files indicated below, refer to IBSNAT Technical Report 5
(IBSNAT, 19862) for the formats. The new files must use these formats or they will not
work correctly.

1. Add a3-line entry to file BAEXP.DIR to indicate to CERES BARLEY that a new
experiment is available for simulation (see Table 6 where an example is high-
lighted).

2. If the experiment was performed in a new weather year or site, create a new
weather data file (i.e., KSAS1010.W81; see Table 7) and add one entry to file
WTH.DIR to indicate iis availability (see Table 8 where an example of a possible
new entry is highlighted). For further details on naming your new weather data
file, refer to IBSNAT (1986a). Make sure weather data are available for the
whole range of days for which you want to run your simulation because the
model requires daily weather data. It checks for missing and negative data
entries (for solar radiation and rainfall, and temperature only if -99) and will give
the user a warning if the data do not match the required input formats.

3. Ifanewsoil type is used, add a new set of data to file SPROFILE.BAZ (see Table
9). If the data for the soil at the experimental site are already in
SPROFILE.BA2, then there is no need to add the soil again. The soils should
each have a unique number in the file. IBSNAT has developed a special soil
data entry program (IBSNAT, 1989) to generate the parameters required for a
particular soil type. The minimum characteristics needed are soil series name,

3 IBSNAT Project, Department of Agronomy and Soil Science, College of Tropical Agriculture and
Human Resources, University of Hawaii, 2500 Dole Street, Krauss Hall 22, Honolulu, Hawaii
96822,
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soil family name, % sand, % silt, % clay, % organic carbon, % stoniness, wet bulk
density, and pH for each horizon. These data can be obtained from the Soil
Conservation Service (SCS) database in Lincoln, Nebraska (contact the authors of the
model or IBSNAT to check whether your particular soil type is available), your local or
state SCS representative, or your loczl soil laboratory.

4. Create file -BA8 with a two-line entry for management variables for each
treatment. If there are five treatments, then there are 10 lines in this file. The
file name designated by should have eight characters and be
named according to IBSNAT (1986a). For example, KSAS8101.BAS8 is FILES
for institute "KS", site "AS", year "81", and experiment "01" (see Table 10).

5. Create file BA6 with all irrigation events for each treatment (see Table
11). The last entry for each treatment is -1 for Julian day (IBSNAT, 1986a).

6. Create file .BAS with initial soil water, nitrate, ammonium, and pH data for
each treatment (Table 12). Note: If a sensitivity analysis is run and soil type is
changed during simulation, the initial condition values will need to come from the
soil profile data, not from FILES. The number of soil layers and their thicknesses
must be exactly the same as those in the soil data file SPROFILE.BA2 for that soil;
otherwise the model will abort and will give you an error message.

7. Create file .BA7 with all nitrogen fertilizer application dates, amounts,
depths of incorporation, and type of N fertilizer (IBSNAT, 1988) for each treat-
ment (see Table 13). The last entry for each treatment is -1 for Julian day
(IBSNAT, 1986a).

8. Createfile -BA4 with a one-line entry for amount of straw residue, depth of
straw incorporation, C:N ratio of straw, and amount of root residue for each
treatment (see Table 14). The last entry for each treatment is -1 for Julian day
(IBSNAT, 1986a).

9. Ifthere is a new cultivar, create genetic coefficient data and input into
GENETICS.BA9 (see Table 15). The GENETICS.BA9 data file on diskette No.
2 contains coefficients for over sixty-five cultivars.

10. For field comparisons, put treatment final yield data (averages) in file

-BAA, two lines per treatment (see Table 16). The following field-

measured variables are defined in file .BAA:
a. grainyield with 15.5% moisture (kg/ha);
b. kernel dry weight (g/seed);
c¢. number of grains per m2 (#/m2);
d. number of grains per ear (#/ear);
e. maximum LAI measured during the growing season (m2/m2);
f. total aboveground dry biomass at harvest (kg/ha);
g. straw dry weight at harvest (kg/ha);
h. silking date (day of the year);
i. physiological maturity date (day of the year);
j- grain nitrogen percent;
k. total nitrogen uptake (kg N/ha);
l. straw nitrogen uptake (kg N/ha); and
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m. grain nitrogen uptake (kg N/ha).
Follow the format of the example shown in Table 13 to enter the data.

11. For graphical time-series analysis, put seasonal replicated growth and other
measurements in file .BAB. An example of this file is on the Data disk, No.
2, in file KSAS8101.BAB (see Table 17). The order and the type of variables for
file .BAB are given in the GLABEL.DAT file (Table 18). The first line
defines the ID codes for institute, site, experiment number, year, and treatment.
The explanation of these codes is given in IBSNAT Technical Report No. S
(IBSNAT, 1986a).

The second line of each entry defines the growth variables that are present in the
file. The numbers used in file .BAB should correspond to the numbers of
the variables as defined in file GLABEL.DAT (Table 18). The first number on
this second line defines the total number of field-measured variables defined in
file -BAB, excluding the first column which is the day of the year. This vari-
able is fixed, whereas the others can vary depending upon the type of data col-
lected during the growth analysis experiment.

The following lines contain the experimental data, starting with the day of the
year in the first column. Always keep at least two spaces between each column
and align the data below the first input line.

After you have entered all experimental data for a particular treatment, enter a -
1" on the next line. Repeat the same setup for the other treatments of your ex-
periment. Likewise, to graph soil water or nitrogen-related observations create
—BACand ___.BAD, respectively. The order and type of variables for
—_BAC are given in GLABEL2.DAT (Table 19) and for __.BAD in
GLABEL3.DAT (Table 20). More information is given in IBSNAT Technical
Report 5.

After the files have been created, you can run CERES BARLEY for your experiment.
The titles of your experiment and treatments will appear in the appropriate experiment
and treatment selection menus when you run the model. The weather, soil, manage-
ment, and cultivar data pertinent to your experiment can also be accessed via various
menus which appear as you run the model. It is important to check that the variety code
and the soil code you have selected are appropriate for your experiment. Errors will
result if you attempt to select non-existing varieties or soils.

Sometimes the simulation model will be unable to predict your field-measured data,
and the graphics representation will show a poor fit to the data points. This lack of cor-
respondence might result from several factors, including the use of a cultivar that is not
defined in file GENETICS.BAY, a soil type that is not defined in file SPROFILE.BA2, or
an experiment or set of treatments that cannot be simulated by the model because the
options (e.g., some fertility effects) are not available.
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Data Entry with INPUTS Program

The INPUTS program enables you to interactively enter data from the keyboard into
the appropriate files. The program is menu-driven and has an online help facility. In ad-
dition, the program incorporates a procedure for estimating inputs when the input
values are not directly attainable. This estimation facility is available only for variables
related to soil water and soil fertility. The INPUTS program can be used to edit existing
files as well as to create new files.

For a description of the structure and format of the inputs, refer to IBSNAT Technical
Report 5 (IBSNAT, 1986a). All model inputs are described in some detail in the model
documentation (Ritchie et al., 1988). The online help facility provides definitions of
model inputs and guidelines for appropriate values to use.

L.

N

— \O 0o

0.

Insert a blank formatted diskette into drive B: (dual floppy system) or drive A:
(hard- disk system) and access the INPUTS program by either loading the ap-
propriate diskette (disk No. 3) into drive A: or by running it directly from the
hard disk.

Type INPUTS and follow the instructions provided by the program. At any
point, if you supply an input value that is out of range, the program will make an
audible "beep" and request new input values. You can get help on most variables
by typing in any non-numeric character (Ato Z, ? @ * & etc., with the exception
of L and /). The program will respond by displaying a short help message and
then prompt for new input values. If you mistype a character in a numeric field,
the program will automatically display the help screen. When you have com-
pleted data entry for a file, the program will display the data you have entered on
the screen and then allow you to edit these data, move to another section of data
entry, or exit the program. If you make a mistake entering one data item, con-
tinue entering data until you reach the end of the file and then access the menus
to change the erroneous values.

For weather data (FILE1) enter an appropriate file name, using the convention
described in IBSNAT Technical Report 5 (IBSNAT, 1986a), and then follow the
menus. Procedures are incorporated for converting some ASCII files containing
daily weather data to the appropriate format. Facilities for unit conversion are
also provided.

Enter the appropriate codes for identification of your institute, experiment site,
treatment, and year of the experiment,.

Follow the menus for entry of treatment-specific data into each of FILES 4
through 8.

If necessary, add additional soil profile data to FILE2. If you do not have all the
data requested, procedures are provided within the program to estimate them
from standard soil profile descriptions.

If necessary, add additional cultivars to FILE9 using the menu provided.

Update the experiment directory file.

Update the weather directory file.

Use the VALIDATE procedure to check that all inputs are present.
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11. Exit the program and copy your data files to the appropriate diskettes or direc-

tories.

Multiple-Year

The data inputs and setup for the multiple-year runs are almost identical to those for the
single-year runs.

1.

2.

First ensure that FILES 2 through 7 contain the data for the treatment(s) you
wish to simulate. Follow the instructions for these files as above.

For FILES ---.BA8, you must add all the entries as described earlier plus a code
number indicating the number of years to be simulated. This number (MUL-
TYR) should be added at the end of the second line of data for each multiple-
year treatment. The number of years can occupy a total of four spaces but must
include at least one blank space before the number. An example with 5 years’
(highlighted) simulation is shown for ICTH7902.BA8 in Table 21.

For multiple-year runs, there must be at least MULTYR years of daily weather
present. All of these weather data can be contained in one large file with one
corresponding entry in the weather directory file (WTH.DiR) and with the file
name specified in the experiment directory file (BAEXP.DIR). Alternatively,
smaller weather files, each with 1 year’s data, can be used. In this case the name
of the first weather file in the sequence must be entered into both BAEXP.DIR

~ and WTH.DIR. When the model comes to the end of the first file, it will auto-

matically look for the next year’s weather data in your current disk directory. It
is, however, a good practice to enter all the weather file names into the
WTH.DIR file to provide a ready reference as to which weather data sets are
available. If you wish to simulate crops for which planting dates are toward the
end of the year, so that the crop growth period spans calendar years, you must en-
sure that there is sufficient weather data present for the last crop to reach the
end of its growing period.

Suppose, for example, that a multiple-year simulation were to commence in 1959
and run for 20 years. You could set up either a large file with 20 years of weather
data, e.g., ICTH0199.W59, or 20 smaller files, e.g.,

ICTHO0112.WS59
ICTHO0112.W60

ICTHO0112.W78.

In the latter case, only ICTH0112.W59 would need to be entered into the BAEXP.DIR
and WTHLDIR files.
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CHAPTER 10
Example Simulation

The examples that follow are designed to demonstrate the model operation for single-
year simulation, multiple-treatment run, and multiple-year simulation. The users should
compare their simulation results with the screen output results presented here. The
single-year example run was made by selecting the first experiment (Jindiress, Syria,
1980-81 ) and the last treatment in that experiment (90N/90P). Remember that to have
the graphs that are displayed on the screen printed to your printer you need to have the
file GRAPHICS.COM on your disk and an IBM-compatible printer appropriately con-
nected to your PC. To run the model, type HELPBA and follow the onscreen menu as il-
lustrated below. The action required by the user is highlighted thus | ] in the following
presentations. When you run the model, the highlighting will not appear.
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CERES BARLEY MODEL VERSION 2.10
OPTIONS:

Run the barley model. Type "Barley".

Input data to be used with the model.

Type "INPUT".

Graph the results of the model run.

If you want a hard copy of the graphs,

run GRAPHICS.COM before running the graph.
To graph results, type "GRAPH".

Welcome to the CERES BARLEY model

Version 2.10 incorporaling new menu structure

and support for multi-year and multi-treatment runs.

. Version 2.10 also provides output support for IBSNAT graphics and DSSAT.
Fa Press *Enter” to continue.

» ; ¥ : or
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Single-Year Simulation

The first screen presented is the main screen showing experiments available for simula-
tion. The data for the following experiment was taken from personal communication
containing unpublished information Dr. Keith Shepherd.

Select Experiment 2:
Type "2" and press the <ENTER > key.

The next screen shows the treatments available for the selected experiment. In this ex-
ample there are two treatments for two N rates. If "treatment 3" is chosen, then both
treatments for the experiment will be simulated without any further keyboard input.

Select treatment No. 2:

Type "2" and press the <ENTER> key.
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LIST OF EXPERIMENTS TQ BE SIMULATED
1) Tel Hadya, Syria 1979/80 (KDS)

2) Jindiress, Syria 1980/81 (KDS)

3) Tel Hadya, Syria 1980/81 (KDS)

4) Khanasser, Syria 1980/81 (KDS)

5) Khanasser, Syria 1981/82 (KDS)

6) Jindiress, Syria 1982/83 (Brown)

7) Breda, Syria 1982/83 (Brown)

8) Nottingham, England 1972 (Gallagher)
9) Rothamsted, England 1967 (Welbanks)
10) Rothamsted, England 1976 (Day et al.)
11) Rothamsted, England 1979 (Day et al.)
12) Cambridge, England 1977 (Jenkins et al.)
13) The Murrays, Scotland (Russell et al.)
14) The Murrays, Scotland (Russell et al.)
15) The Murrays, Scotland (Russell et al.)
16) Mandan, ND 1983

17) Mandan, ND 1984

18) Mandan, ND 1985

19) Mandan, ND 1986

20) Bozeman, MN, 1977

21) Hohenheim, WGermany 1982/83

1} < = = = CURRENT EXPERIMENT SELECTION.
NEW SELECTION?

TRT INST. SITE EXPT.
NOQ. Jindiress, Syria 1980/81 (KDS) ID ID NO. YEAR

1) 60N/60P ic ji 01 1981
2) 90N/90P ic ji 01 1981
3) Run all treatments without keyboard inputs

1} < = = = CURRENT TREATMENT SELECTION.
e NEW SELECTION?
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The third-level menu allows you to choose one of three options:

Option 0. Perform simulation in normal manner, i.e., using the input data.

Option 1. Alter the output frequency from weekly to user-specified interval, the shoriest
interval being daily.

Option 2. Perform sensitivity analysis of selected input variables.

Select "Run Simulation:"
Type "0" and press the <ENTER > key.

Next, you can type in a title or identifier for the current run and press the < ENTER >
key. This identifier can be up to 18 characters long. On the other hand, you may skip
typing in the run identifier by simply pressing the <ENTER > key.

To get a display of observed and simulated results:
Type "Y" (for yes) and press the <ENTER > key.

The next two simulation screens echo the inputs. The first input screen presents brief
descriptions of the experiment, treatment, weather station and year of weather data, soil
type, and varietal characteristics are given. The varietal characteristics of genetic-
specific constants provide a 1-6 scale to quantitatively describe: sensitivity to vernaliza-
tion (P1V), photoperiod sensitivity (PID), duration of grain filling phase (P5), and
potential number of kernels per ear (G1), potential grain filling rate (G2), and tiller
production (G3). For detailed description refer to Chapter 12 of the User’s Guide.
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RUN-TIME OPTIONS?

0) RUN SIMULATION
1) SELECT SIMULATION OUTPUT FREQUENCY
2) MODIFY SELECTED MODEL VARIABLES INTERACTIVELY.

== = CHOICE? [ DEFAULT =0 |
[0]

[DEMO)

< == = ENTER UP TO HERE RUN IDENTIFIER, <cr> FOR NONE,

Do you want post harvest comparison with observed data displayed on the screen (Y/N)?

RUN 1 OUTPUT SUMMARY

INST_ID :IC SITE_ID: JI EXPT_NO: 01 YEAR: 1981 TRT_NO: 2
EXP. Jindiress, Syria 1980/81 (KDS)

:90N/90P

Jindiress Syria 1981

:Palexerollic Chromoxerert

:Beecher (6)

:NEVER IRRIGATED, RAINFED.
LATITUDE = 365, SOWING DEPTH = 7. CM, PLANT POPULATION = 166, PLANTS PER SQ METER

GENETIC SPECIFIC CONSTANTS PIV =5 PID =25 P5 = 4.0
Gl =22 G2 = 35 G3 = 4.0

DAY OFYEAR  IRRIGATION(MM)
Please press RETURN to continue.

BEST AVAILABLE DOCUMENT
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The iaput values for soil water and soil nitrogen variables are given on the second input
screen.

The units for SOIL ALBEDO (reflectivity coefficient) are dimensionless, U (stage 1 soil
evaporation) is in mm, SWCON (profile drainage coefficient) is in cm day™, and
RUNOFF CURVE NO. is dimensionless.

The lower limit for plant-extractable soil water (LO LIM), the drained upper limit (UP
LIM), saturated soil water content (SAT SW), initial soil water content (IN SW), and
plapt-extractable sgil water content (EXT SW = UP LIM-LO LIM) are expressed in
cm” soil water cm™ soil for each layer the total (T) soil water for the profile for each of
the above variables is expressed in cm. WR (root preference factor) is dimensionless,
and NO3 and NH4 (mg/kg or ppm) are KC1-extractable initial soil NO3--N and

NHa4 +-N. The total for the profile is expressed as kg N/ha.

The last input echoed (from the second input screen) before the simulation begins in-
cludes fertilizer application date(s), amount applied (kg N/ha), depth of application
(cm), and type(s) of fertilizer.

The computer screen on the right (bottom) gives a summary of crop development,
growth, N status of the plant, soil water status, and indices of water and nitrogen stresses
at different stages of the crop’s phasic development.

CDTT:  daily thermal time accumulator for the growing season (C);
PHENOLOGICAL STAGE:  various development stages of barley Ccrop;
BIOM, g m%: aboveground biomass (dry weight);
LAI:  leafarea index (mzm'z)
NUPTAKE, kg N/ha:  total N uptake by vegetative (non-grain) organ;
N%: N concentration in vegetative tissue;
CET,mm: cumulative evapotranspiration during the growing season
(soil evaporation + transpiration);
RAIN, mm:  cumulative rainfall and irrigation for the growing season;
PESW, em:  plant-available soil water in the profile (soil water content -
lower limit);
CSD1:  cumulative water stress factor affecting photosynthesis at
respective stages;
CSD2:  cumuiative water stress factor affecting leaf expansion and
growth (more sensitive to water stress);
CNSD1:  cumulative nitrogen stress factor affecting photosynthesis at
respective stages; and
CNSD2:  cumulative nitrogen stress factor affecting leaf expansion and
growth at respective stages.

PEIRCRe ) T e
T'*~- ot b L e e ?,,.3;_:,'
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SOIL PROFILE DATA [ PEDON: JINDIRESS, S |
SOIL ALBEDO = .09 U= 5.0 SWCON= .30 RUNOFF CURVE NO. = 60.0

DEPTH CM LOLIMUPLIM SATSWEXTSW INSW WR

5. 230 300
15. 230 . . . 1.000
30 210 340 . . . .850
45. .210 R0
60.
75.
90.
10S.
120.
135.
150.
165.
180.

33

400
280

.100
.060
.040
020
.005

333434 5 3 4

=
¢
ln

TO.- 180.

*NOTE: Units are in kg/ hectare.,

FERTILIZER INPUTS
DAY OFYEAR  KG/HA SOURCE
344 30.00 ! AMMONIUM NITRATE
60 60.00 . AMMONIUM NITRATE
Please press RETURN to continue,

SIMULATION 1IAS BEGUN........ PLEASLE WAIT
DON'T TOUCIH TIE TERMINAL UNTIL IT PROMPTS YOU.

DATE CDTT PIENOLOGICALSTAGE  BIOM  LAINUPTK CET RAIN PESW
9 Dec 0. SOWING g/m"2 kp/ha —mm— cm
10 Dec 8. GERMINATION 6. . 9.
1Jan 128. EMERGENCE,I'IINT= 77.0 CIIGDL=.002 26. . 12.
6 Mar 656. MAX PRIM,VE DAYS= 50. 60. 81  26.0 4.31 111. . 25.

21 Mar 874 END VEG BGN EAR GRWTIH 252, 211 671 2.67 154, . 21,
3Apr 1031. END EAR GR. EARS= 169, 450, 201 812 1.81 190. . 20.
Iar emergence occurred on 7 Apr Day of Year = 97

18 Apr 1221. BEG GRFILL 774, 178 944 1.22 247, . 18.
15 May 1680. END GRAIN FILL 997. 02179 R 359. . 11.

16 May  1696. PIFYSIOLOGICAL MATURITY 997, H0 179 31 359, . I

YIELD (KG/IIA)=4247, (BU/ACRE)= 63.4 FINAL GPSM=9645. KERNEL WT.(mg)= 44.0
Please press ENTER to continue

ISTAGE CSD1 CSD2 CNSDI CNSD2 STAGE OF GROWTII
.00 K 19 49 EMER - MAX PRIMORDIA
.00 L 00 23 MAX PRIM - BEGIN FAR GROWTII
.00 . 00 04 BEGIN EAR - END EAR GROWTII
00 K 00 00 END FAR GRTII - BEGIN GRFIL
.00 . .00 00 LINFAR GRAIN FILL PIIASE

* NOTE: In the above table, 0.0 represents minimum stress and 1.0 represents maximum stress for water (CSD)
and nitrogen (CNSD) respectively,
Please press ENTER to continue
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The final simulation screen (on the top right) shows a table of predicted and observed
results. Missing observed values are indicated -9.0 or 0.0.

Once simulation for a given treatment is completed, the following ihree options in the
Simulation menu are available (screen on bottom right):

Option 1. Run another experiment and/or treatment by returning to Experiment and
Treatment menu;

Option 2. Display detailed omtput for the run just completed;

Option 3. Quit crop simulation and graph the results.

To display the crop growth output file
Type "2" (Display Detailed Outputs on Screen) and press the <ENTER > key.
Next, from the File Display menu

Type "3" and press the <ENTER > key)

Ed A Sy vl e
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PREDICTZD OBSERVED

EAR EMERG DATE 97 98
MATURITY DATE 136
GRAIN YIELD (KG/HA) 4247.
KERNEL WEIGHT (mg) 44.032
GRAINS PER SQ METRE 9648,
GRAINS PER EAR 57.05
MAX. LAI 2.11
BIOMASS (KG/TIA) 9967.

STRAW (KG/IA 5720.
GRAIN N% 1.81
TOT N UPTAKE (KG N/HA) 94.7
STRAW N UPTAKE 17.9
GRAIN N UPTAKE 76.7

Please press RETURN to continue.

UBHICS

Simulation complete for this treatment.

Do you want to:

1 Return to Experiment and Treatment Menu
2 Display Detailed Outputs on Screen

3 Quit

Input a number (default is 1)

2]
End of File

Which file do you wish to display

1 No File Display - Return to Simulation Menu
2 Summary Output File

3 Crop Growth Output File

4 Weather and Water Balance File

5 Nitrogen Balance File

Input a number

&)

- N N N . N B . ¥

S
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Screen display (screen on top right) of detailed crop growth output at weekly interval

(default).

DAY OYR:
SDTT:
BIO:

TPSM:
LAI:
ROOT:
STEM:
GRAIN:
LEAF:
RTD:
PTF:
L1L3L5:

day of year;,

sum of daily thermal time per growth stage (C);
aboveground biomass in g m2,

BIO =[STEM + GRAIN + LEAF + (EAR-GRs\IN)] *PLANT
where PLANTS is plant 2population (plants m’2 ;
number of tillers per m™;

leaf (blade) area index (mzm'z);

root dry weight (g/plant);

stem and tassel dry weight (g/plant);

grain dry weight (g/plant);

leaf blade and leaf sheath dry weight (g/plant);
rooting depth (cm);

daily assimilate partitioning factor for tops (shoot);
root len%th density (RLV) for soil layers 1, 3, and 5
(cm3cm' ), respectively.

In addition to the crop growth output (OUT2.BA), the user may also display summary
output (OUT1.BA), weather and water balance output (OUT3.BA), and nitrogen
balance output (OUT4.BA) files. These files also may be viewed or printed using DOS
commands at the end of a model session.

To graph results, exit from File Display menu

Type "1" and press the <ENTER > key,

and quit Simulation menu

Type "3" and press the <ENTER > key.

This will give a screen as shown on the bottom right.

On a floppy diskette system, you will be prompted to replace the Program disk (No. 1)
with the Graphics disk (No. 4). On a hard-disk system, the program will immediately
proceed with the graphics section of the model.
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RUN 1

INST_ID :IC SITE_ID: JI EXPT_NO: 01 YEAR : 1981 TRT_NO:2
EXP. ¢ Jindiress, Syria 1980/81 (KDS)

TRT. : SON/9OP

WEATIIER : Jindiress Syria 1981

SOIL : Palexerolllc Chromoxerert

VARIETY : Beecher (6)

IRRIG. :NEVER IRRIGATED, RAINFED.

DAY SDTT BIO TPSM LAl ROOT STEM GRAIN LEAF RTD PTF L1 L3LS
oy g/m2 — Welght In g — (em) |- RLV —

7 47. . 166. K 007 K R 010 29, 50
14 102. 2 166. K 009 000 019 44, 65
21 157. . 166. . 010 . 000 024 59, €5
28 213. 2 166. K 013 . 000 031 74, .65
35 267. . 166. . 018 K 000 039 89, .65
42 326. 10 166. . 036 . 000 061 108, 42

Press “Enter” to continue

End of File

Which File do you wish to display

1 No File Display - Return to Simulation Menu
2 Summary OQutput File

3 Crop Growth Output File

4 Weather and Water Balance File

5 Nitrogen Balance File

Input a number

1]

Simulation complete for this treatment.
Doyouwant to:

1 Return to Experiment and Treatment Menu
2 Display Detailed Outputs on Screen

3 Quit

Input a number (default is 1)

13]

Stop - Program terminated.
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On a floppy diskette system, the graphics program is on drive A: and the data is stored
on drive B:. For hard-disk systems, type the drive number (C,D,E, etc.) corresponding t(
your system and pathname \BARLEY as shown in the example for graphics program
and C: for data drive.

Choose the graphics option that fits your system, If you have monochrome graphics
Type "2" and press the <ENTER > key.

If you wish to save the setup
Type "Y" and press the <ENTER > key.

Otherwise
Type "N" and press the <ENTER > key.

The Select Graph Type menu allows four types of graphs for the CERES models. To
plot crop variables on the screen

Type "1" and press the <ENTER > key.
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Type drive and path of graphics program? C:\BARLEY

Which data drive contains the sclected data? C:
Graphics Options Available

[1]-CGA-LOW - 320 X 200 pixels, 3 color graph
[2] - CGA-HIGH - 640 x 200 pixels, monochrome graph (HERCULES NOT AVAILABLE)
[3] - EGA-LOW - 640 X 200 pixels, 6 color graph, requires EGA
{4] - EGA-MED - 640 X 350 pixels, 3 color graph, requires EGA
[5] - EGA-HIGH - 640 X 350 pixels, 6 color graph, requires EGA
& 128k video memory

Enter graphics option ? (2]

Would you like to save disk drive and graphics option for future runs? [Y]

SELECT GRAPH TYPE

1. Crop variables

2. Weather and soil variables

3. Nitrogen variables [CERES models only]
4. Harvest variables

5. Graphical display of plant [Soybean only]

0. Exit graph

Option (0,1,2,3,4 or 5)? [1]

A 7N (
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The graphics program reads the simulated crop growth output values from file
OUT2.BA. To have the observed values (from FILE B, E.G., KSAS8101.BAB) plotted
as well:

Type "Y" and press the <ENTER > Kkey.

Selection of Variables and Treatments

This screen menu allows you to choose the variable(s) and treatment(s) (Run No.). For
example, to plot stem, leaf and grain weights (3 variables or 3 lines) for "RUN #1" (Ir-
rigated 180 kg N/ha)

Type "4" and press the <ENTER > key.

Next type in the appropriate variable no. and run no.:

Type: "5,1"
"6,1"
H7’1H
"8,1".
Note: In the CERES models, leaf dry weight includes the leaf blade dry weight and leaf
sheath dry weight.

"Do you want to change X-axis, Y-axis or graphics display (Y/N)?"

The x-axis, y-axis or graphics display (screen cn bottom right) will not be changed for
this example.

Type "N" and press the <ENTER > key. The desired graph is plotted on the screen.

However, if you had typed "Y" in response to the above question, the program would
allow the following options:

Option 1. Change screen type.
Option 2. Change X-axis scale from calendar dates to days after planting.
Option 3. Change X-axis scale.
Option 4. Change Y-axis scale.
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READING DATA ... PLEASE WAIT!
FILE RUN POINTS
C.OUT2.BA 1 19 133

Do you want to plot ficld sample data points (Y/N)? [N]

1. Growth Stage (c/day)

2. Biomass (g/a ~2)

3. Number of Tillers

4. Leaf Arca Index

5. Root Dry Weight (g/plant)

6. Stem Dry Weight (g/plant)

7. Grain Dry Weight (g/plant)

8. Leaf Dry Weight (g/plant)

9. Root depth cm

10. Daily Partitioning Factor for Shoot
11, Root Length Density Level 1 cm/cm3
12. Root Length Density Level 3 cm/em3
13. Root Length Density Level S cm/cm3

You may plot 1 to 6 lines with any combination of variables and run #
How many lines do you want to plot 7 [4]

LINE# 1: ENTER VARIABLE#, RUN# [5,1]

LINE# 2: ENTER VARIABLE#, RUN# [6,1]

LINE# 3: ENTER VARIABLE#, RUN# [7,1]

LINE# 4: ENTER VARIABLE#, RUN# [8,1]

Do you want to change X-axis, Y-axis or graphics display (Y/N) ? [N]

v . .. . ' .
R [ . ' A
. .
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Single-treatment, multiple-variable plot. The screen display on the top right has Y-axis
in g/plant for the variables (root, stem, leaf, and grain dry weights) chosen. When plotting
more than one variable, please make certain that the variables have a comparable range of
values.

Multiple-treatment, single-variable plot. The second graph on the bottom ri ght was
generated after running the CERES BARLEY model for some of the treatments of
experiment 15 (The Murrays, Scotland; unpublished data provided by Dr. G. Russell in
personal communication). In the example shown, only one variable (Tillers/m?) is plotted
for each of the runs.
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The following graphs were generated following simulation of all the Syrian experiments
and treatments that had corresponding observed data on the CERES BARLEY V2.10
Data Diskette (No. 2). Harvest variables were plotted (Option 4 in Select Graph Type
menu).

There are 13 harvest variables available for graphing. Final harvest values are used for
all the variables except maximum LAJI. Maximum LAI is determined at anthesis. In the
example that follows, observed vs. simulated results for variable 3 (grain yield) are given.

SELECT GRAPH TYPE

1. Crop variables

2. Weather and soil variables

3. Nitrogen variables [CERES models only)
4. Harvest variables

5. Graphical display of plant [Soybean only]
0. Exit graph

Option (0,1,2,34cr5) ? [4]

BEST AVAILABLE DOCUMENT
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THE VARIABLES AVAILABLE FOR GRAPHING ARE:

1. ANTHIESIS DATE
2. MATURITY DATE

3. GRAIN YIELD (KG/HA)

4. KERNEL WEIGHT (MG)

5. GRAINS PER SQ METRE

6. GRAINS PER EAR

7.MAX. LAI

8. BIOMASS (KG/11A)

9. STRAW (KG/HA)

10. GRAIN N%

11. TOT N UPTAKE (KG N/HA)
12. STRAW N UPTAKE

13. GRAIN N UPTAKE

ENTER OPTION(1TO 13)? 3]

Do you want to change X and Y scale or graphics display (Y/N) ? [N]

REST AVAILABLE DOCUMEN
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Multiple-Year Simulation

CERES BARLEY V2.10 offers a multiple-year simulation option using either real time
or synthetic weather data. This option is started by selecting the appropriate experiment
from the main-level menu, i.e., Main Experiment menu (screen on top right). In the ex-
ample presented, Experiment No. 19 from Mandan, ND, (data taken from unpublished
information contained in personal communication from Dr. Armand Bauer) was used
for the multiple-year simulation.

Type "19" and press the <ENTER > key to run the multiple-year simulation.

Treatment Selection.

In the second-level menu, i.e., Treatment menu (screen on bottom right), a treatment
that has the multiple-year run option is marked with an asterisk. In the given example,
only the first treatment has the multiple-year simulation capability. The user, therefore,
will run the first treatment.

Type "1" and press the <ENTER > key to choose the treatment associated with
nitrogen non-limiting soil 1.

"Run Time Options?"

The third-level menu (Run Time Options menu) has an additional fourth choice, the
ability to run multiple-year simulation (Option 3). At this point, the user still has the op-
tion (Option 0) to run a single-year simulation for the above treatment.

Type "3" and press the <ENTER > key to run the multiple-year (3 years) simulation.
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LIST OF EXPERIMENTS TO BE SIMULATED
1) Tel Hadya, Syria 1979/80 (KDS)

2) Jindiress, Syria 1980/81 (KDS)

3) Tel Hadya, Syria 1980/81 (KDS)

4) Khanasser, Syria 1980/81 (KDS)

5) Khanasser, Syria 1981/82 (KDS)

6) Jindiress, Syria 1982%/83 (Brown)

7) Breda, Syria 1982/83 (Brown)

8) Nottingham, England 1972 (Gallagher)
9) Rothamsted, England 1967 (Welbanks)
10) Rothamsted, England 1976 (Day et al.)
11) Rothamsted, England 1979 (Day ¢t al.)
12) Cambridge, England 1977 (Jenkins ct al.)
13) The Murrays, Scotland (Russell et al.)
14) The Murrays, Scotland (Russell et al.)
15) The Murcays, Scotland (Russell et al.)
16) Mandan, ND 1983

17) Mandan, ND 1984

18) Mandan, ND 1985

19) Mandan, ND 1986

20) Bozeman, MN, 1977

21) Hohenheim, WGermany 1982/83

“REBBEBBRRREEERE

[
-

1] < === CURRENT EXPERIMENT SELECTION,
NEW SELECTION?

TRT INST SITE EXPT
NO. Mandan, ND 1986 ID ID NO YEAR

1) Azure ms ma 01 1986*
2) Bowman ms ma 01 1986
3) Hazen ms ma 01 1986
4) Hector mo ma 01 1986
5) Robust ms ma 01 1986

6) Run all treatments without keyboard inputs
* Indicates Multi-Year can be run for this treatment

1]< = = = CURRENT TREATMENT SELECTION
<--- NEW SELECTION?
b))

Multiple Year Run 3 Years

RUN-TIME OPTIONS?

0) RUN SIMULATION

1) SELECT SIMULATION OUTPUT FREQUENCY

2) MODIFY SELECTED MODEL VARIABLES INTERACTIVELY.
3) RUN MULTI-YEAR SIMULATION

< = == CHOICE? [DEFAULT = 0]

(3]

BEST AVAI £ 71+ rmmaeniy CERES BARLEY V2.10 - page 39



Display Options

The Multi-Year Output Selection menu (screen on top right) has selections ranging
from detailed output for growth, water balance, and nitrogen balance to one-line sum-
mary output for each year.

Type "3" and press the <ENTER > key to implement the one-line summary output.

The input echo display for multi-year simulation is identical to the single-year display as
shown by sample screens on the right.
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Multi-Year Output Selection Menu
Select an option from the list

1) Full output with files for water balance, N balance aud growth
2) Summary output file with key variables output at growth stages
3) One line summary output for each year

Default value is 3.
3
< == = ENTER UP TO HERE RUN IDENTIFIER. <cr> FOR NONE.

[DEMO 2]

INST_ID: MS SITE_ID: MA EXPT_NO: 01 YEAR: 1986 TRT_NO: 1

:Mandan, ND 1986

:Azure

:Mandan, ND 1986, some data simulated
:sandy clay loam

:Azure (6)

:NEVER IRRIGATED, RAINFED.

LATITUDE = 43.2, SOWING DEPTH= 3. CM, PLANT POPULATION =135, PLANTS PER SQ
METER

GENETIC SPECIFIC CONSTANTS PIV=S5 PID = 1.0 PS5 = 35
G1 =40 G2 =30 G3 =40

Please press RETURN to continue.
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Output display

The simulated output as requested is a one-line summary for each year. The variables

are:;

#:

GRAIN YIELD:
MATURE BIOMASS:
ANTHES BIOMASS:
N UPTAKE:

N LOSS:

E-M DAYS:
E-M RAIN:
WAT STRS3:

WAT STRSS:
NIT STRS3:

NIT STRSS:
YR:

simulation number

final grain yield (kg ha'l)

final aboveground biomass (kg ha'l)

aboveground biomass at anthesis (kg/ha)

total N uptake (kg N ha'l)

N loss due to leaching from a layer 100 cm deep

or to bottom of the profile it is shallower

plus any N loss due to denitrification (kg N na'l)
number of days from emergence to maturity

amount of rain (mm) from emergence to maturity
water stress factor at growth stage 3 (tassel initiation

to silking)

water stress factor at growth stage 5 (grain filling phase)
nitrogen stress factor at growth stage 3 (tassel initiation
to silking)

nitrogen stress factor at growth stage 5 (grain filling phase)
year number.,

On completion of the multiple-year (5 years) simulation, the output is sorted according
to increasing grain yield. For example, the highest yield occurred in the fourth year.

"Do you want to:"

The user has the option to return to the Main Experiment menu, display detailed output
on screen, or quit simulation. However, for the one-line summary output, it is not pos-
sible to choose Option 2 (Display Detailed Outputs on Screen).
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SOIL PROFILE DATA | PEDON: Mandan, ND |
SOILALBEDO= .12 U= 80 SWCON= .y wWUNOFFCURVENO.= 60.0

DEPTH-CM LOLIMUPLIM SATSWFXTSW INSW WR NO3 NH4

..... mykg......
0.- 15 .180 310 390 .130 .289 925 9.8 34
15.- 30 180 310 390 130 286 500 73 32
30.- 60 .180 310 390 130 298 .200 51 25
60.- 90. .200 330 410 130 315 075 47 22
90.- 120, .200 330 410 130 a1 038 4.3 27
120.- 150 .200 330 410 130 313 018 4.3 27
150.- 180, .200 330 410 130 314 .008 43 27
TO.- 180. 48 582 T2.6 234 552 0.* 0.*

* NOTE: Units are in kg / hectare.

NITROGEN NON-LIMITING

Please press RETURN to continue,

SIMULATION HAS BEGUN....PLEASE WAIT.
DON'T TOUCH THE TERMINAL UNTIL I'T PROMPTS YOU.
YR GRAIN MATURE ANTIES N N EM EM WAT WAT NIT NIT
YIELD BIOMASS BIOMASS UPTAKE LOSS DAYS RAIN STRSI STRSS STRS1STRSS

1 4278. 8383.  4818. 0. 0. 4. 2540 0 .0
2 5144, 10524. 6045, 0. 0. 76. 210, .0 N
3 4170. 8508.  4429. 0. 0. 71, 223, .0 0

Simulation Oulputs sorted according to yleld
YR GRAIN MATURE ANTIIES N N EM EM WAT WAT NIT NIT
YIELD BIOMASS BIOMASS UPTAKE LOSS DAYS RAIN STRS! STRS5 STRS1 STRS5

1 4170. 8508. 4429, 0. 0. 7. 223, 0
2 4278, 8383.  4818. 0. 0. 4. 284 0
3 5144, 10524. 6045, 0. 0. 76. 210, .0

Press Enter to Contlnue

Simulation complete for this treatment,

Do you wanl to :

1 Return to Experiment and Treatinent Menu

2 Display Detailed Outputs on Screen

3 Qult

Input a number (default is 1)
3

C ST oL .
° : .
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Simulation Output Frequency

At the third-level simulation menu (Run-time Options menu), in addition to carrying
out simulation for the given input, a user has the option to change output frequency for
water balance, crop growth, the nitrogen balance from a 7-day (default) interval to any
other user-specified interval. The minimum interval is a daily time step.

To change output frequency select choice 1.
Type "1" and press the <ENTER > key.

The screen example illustrates daily output for water balance, growth, and nitrogen com-
ponents. After typing in the desired frequencies, run the model by choosing the "Run
Simulation" option.

Type "0" and press the <ENTER > key.
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RUN-TIME OPTIONS?

0) RUN SIMULATION

1) SELECT SIMULATION OUTPUT FREQUENCY

2) MODIFY SELECTED MODEL VARIABLES INTER.\CTIVELY.

< === CHOICE? [ DEFAULT = 0(1]

7Days < = = = OUTPUT FREQUENCY FOR WATER BALANCE COMPONENTS,
i < eememeeee NEW VALUE?
S 1
. 7 Days < = = = OUTPUT FREQUENCY FOR GROWTH COMPONENTS,
: < eeeeeeees NEW VALUE?
1
7 Days <= == OUTPUT FREQUENCY FOR NITROGEN COMPONENTS,
Coeoeeene NEW VALUE?
[1] i
: RUN-TIME OPTIONS?
0) RUN SIMULATION

1) SELECT SIMULATION OUTPUT FREQUENCY
2) MODIFY SELECTED MODEL VARIABLES INTERACTIVELY.

. <= = = CHOICE? | DEFAULT = 0] -
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CHAPTER 11

Sensitivity Analysis

The third-level menu also gives the option to run sensitivity analysis studies with the
model. The sensitivity analysis menus are structured in a hierarchal manner and enable
a user to modify almost all of the input parameters interactively. The user can very
readily pose "what if' questions without using a text editor to modify any of the input
data. This interactive option would be particularly suitable for use in training
workshops as well as for developing new applications.

After selecting a particular experimental and treatment case study, you should select Op-
tion 2 from the Run-time Options menu.

When Option 2 Modify Selected Model Variables Interactively is chosen, a primary-
level interactive menu appears as shown (screen on bottom right). This menu identifies
the general subject area of variables you may wish to examine. When any option be-
tween 1 and 9 is selected, further instractions (sub-level menus) to help the user modify
input data appear. Each of these menus features a terminator, enabling you to return to
the main interactive menu.

Option 10 allows the display of key input data on the screen for checking of data prior to
running the simulation. This is the "echo" which normally precedes all runs.

Option 11 allows you to run the model with interactively modified data.
Option 12 allows you to abandon all changes. With this option you may:
1. Return to experiment and treatment selection (Option 0),

2. Redo the sensitivity analysis (Option 2), or

3. Change output frequency.

Anytime you change a particular parameter in the sensitivity analysis section, the model
will inform you that the model prediction will not conform with the measured (ob-
served) field data.

Note should be made that the changes you make are "volatile" in that they will only exist
for the model run you are commencing. The original data are preserved and are never
overwritten by any of your menu selections.
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RUN-TIME OPTIONS?

0) RUN SIMULATION
1) SELECT SIMULATION OUTPUT FREQUENCY
2) MODIFY SELECTED MODEL VARIABLES INTERACTIVELY.

< = = = CHOICE? [ DEFAULT = 0}
[2)

MODIFICATION OF SELECTED MODEL VARIABLES INTERACTIVELY
VARIABLES TO BE MODIFIED

. Planting Date, Simulation Date and Seeding Depth

. Plant Population

. Nitrogen Non-Limiting

. Irrigation Inputs and Water Balance Switch

. Fertilizer Inputs

Select New Variety

. Soil Profile Inputs (Water Balance,Root Preference, DMOD)
. Select Weather Data

. Initial Soil Fertility and Water, and Crop Residue Parameters
10. Display Echo

11. End of Changes

12. Abandon all Changes and Return to Experiment Menu

VOIAU AN~

ENTER NUMBER OF MODIFICATION (1]

O
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Screen Examples

The following screen demonstrates the options provided in the various sub-menus when
each of the nine options is in turn selected from the primary menu. For example, when
Option 1 (planting date and seeding depth) is chosen from the primary menu, the sub-
menus come up with further choices.

All of the nine primary menu options are illustrated with some of their corresponding
sub-menus in the screen examples that follow. Screen number 2 on page 58 illustrates
the display Option 10, following additional fertilizer application. The final screen on
page 66 again reminds :he user of the changes that may have been made using the
menus.
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Do you want to
Change Planting Date?
Change Simulation Date?
Change Sceding Depth (cm)?
Return to main menu?

Enter number of choice :[1]
Existing Planting Date is 344.
Input New Planting Date :[335)
Do you want to
Change Planting Date?
Change Simulation Date?

Change Seeding Depth (cm)?
Return to main menu?

Enter number of choice :[4]

MODIFICATION OF SELECTED MODEL VARIABLES INTERACTIVELY
VARIABLES TO BE MODIFIED

Planting Date, Simulation Date and Seeding Depth

Plant Population

Nitrogen Non-Limiting

Irrigation Inputs and Water Balance Switch

Fenrtilizer Inputs

Select New Variety

Soil Profile lnputs (Water Balance, Root Preference, DMOD)
Select Weather Data

. Initial Soil Fertility and Water, and Crop Residue Parameters
10. Display Echo

11. End of Changes

12. Abandon all Changes and Return to Experiment Menu

bl ol Ml

4
5
6.
7
8
9

ENTER NUMBER OF MODIFICATION :[2]
Existing Plant Population is 166.00 /metre square.

Input New Plant Population :[200.00]

BEST AVAILABLE DOCUMENT
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MODIFICATION OF SELECTED MODEL VARIABLES INTERACTIVELY
VARIABLES TO BE MODIFIED

1. Planting Date, Simulation Date and Seeding Depth

2. Plant Population

3. Nitrogen Non-Limiting

4. Irrigation Inputs and Water Balance Switch

5. Fertilizer Inputs

6. Select New Varicty

7. Soil Profile Inputs (Water Balance, Root Preference, DMOD)
8. Select Weather Data

9. Initial Soil Fertility and Water, and Crop Residuc Parameters
10. Disp’ay Echo

11. End of Changes

12. Abandon all Changes and Return to Experiment Menu

ENTER NUMBER OF MODIFICATION :[3]

Nitrogen Effect is Simulated.
Do You Want to switch off Simulation of Nitrogen Balance?(Y,N) :[[Y])

MODIFICATION OF SELECTED MODEL VARIABLES INTERACTIVELY
VARIABLES TO BE MODIFIED

. Planting Date, Simulation Date and Seeding Depth

. Plart Population

. Nitrogen Non-Limiting

. Irrigation Inputs and Water Balance Switch

. Fertilizer Inputs

. Sclect New Variety

. Soil Profile Inputs (Water Balance, Root Preference, DMOD)
. Sclect Weather Data

. Initial Soil Fertility and Water, and Crop Residue Parameters
10. Display Echo

11. Bnd of Changes

12. Abandon all Changes and Retumn to Experiment Menu

OO0~ N BN

I ENTER NUMBER OF MODIFICATION :[3]

Nitrogen is assumed non-limiting,
Do You Want To Simulate Nitrogen Balance ? (Y,N) :[Y]

o)
.
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MODIFICATION OF SELECTED MODEL VARIABLES INTERACTIVELY

VARIABLES TO BE MODIFIED

. Planting Date, Simulation Date and Sceding Depth
. Plant Population

. Nitrogen Non-Limiting

. Irrigation Inputs and Water Balance Switch

. Fertilizer Inputs

. Select New Variety

. Soil Profile Inputs (Water Balance, Root Preference, DMOD)
. Sclect Weather Data
9. Initial Soil Fertility and Water, and Crop Residue Parameters
10. Display Echo
11. End of Changes
12. Abandon all Changes and Return to Experiment Menu

ENTER NUMBER OF MODIFICATION :[4]

IRRIGATED ACCORDING TO FIELD SCHEDULE AS FOLLOWS:

EventNo, DAY OFEVENT = AMOUNT ADDED (mm)

1 138 17
2 143 8.
3 150 10
4 157 5
5 165 10

To change the method of irrigation or to switch off irrigation, choose option §.

Do you want to

1. Bypass Water & Nitrogen (assume both non-limiting)?
2. Modify existing data?

3. Add additional data?

4, Apply irrigation?

5. Change irrigation method or switch irrigation off?

6. View irrigation data?

7. Return to main menu?

Enter number of choice : [5]

L
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This treatment is not irrigated. Choose option 4 to apply irrigation.

Do you want to
. Bypass Water & Nitrogen (assume beth non-limiting)?
. Modify existing data?
Add additional data?
Apply irrigation?
Change irrigation method or switch irrigation off?
View irrigation data?
Return to main menu?

Enter number of choice :[4]

There is currently no irrigation applied.
Do you want to apply irrigation (Y or N) ? [Y]

Irrigation options are:
1. No irrigation

2. Irrigation applied using ficld schedule

3. Automatically irrigated at threshold soil water
4, Assume no water stress, water balance not used

The current option is ; 1
Input new choice :[3]

Enter fractional valuc for irrigation system cfficiency :[0.8]
Enter value for irrigation management depth (m) :[1.0)
Enter value for available water triggering irrigation (%) : [75]




Do you want to

1. Bypass Water & Nitrogen (assume both non-limiting)?
2. Modify cxisting data?

3. Add additional data?

4. Apply irrigation?

5. Change irrigation method or switch irrigation off?

6. View irrigation data?

7. Return to main menu?

Enter number of choice :[1]

WARNING : Can not run nitrogen balance with this option.
Do you want to choose another irrigation option (Y or N)? [n]

MODIFICATION OF SELECTED MODEL VARIABLES INTERACTIVELY

VARIABLES TO BE MODIFIED

. Planting Date, Simu .tion Date and Seeding Depth
. Plant Population
. Nitrogen Non-Limiting
. Irrigation Inputs and Water Balance Switch
5. Fertilizer Inpuis
6. Seloct New Variety
7. Soil Profile Inputs (Water Balance, Root Preference, DMOD)
8. Select Weather Data
9. Initial Soil Fertility and Water, and Crop Residuc Parameters
10. Display Bcho
11. End of Changes
12. Abandon all Changes and Return to Experiment Menu

ENTER NUMBER OF MODIFICATION:: [5]

e T » S
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FERTILIZER APPLICATION DATA FOR TREATMENT NO. 2,

Event No, DAY OFEVENT AMOUNT __ DEPTH_TYPE

10 12

1 344

7.
2 60 60. 0. 1

Do you want to

1. Modify existing data?

2. Add another application?
3. View fertilizer data again?
4. Return to main menu?

Enter aumber of choice :[2]
Enter Additional Day :[1]
Enter New Amount :[40]
Enter New Depth :[1.0]
Enter New Type :[6]

SOILALBEDO= .14 U=60 SWCON= 50 RUNMOFFCURVE NO.= 720

DEPTH-CM LOLIM UPLIM SATSW EXTSW INSW WR

0.- . 170 2%
5.- . .190 310
. .190 310

30.- .. 330
33

220 330

220 330

220 330

120
Jq2n
120
110
110
110
110
110

3333334

TO.- 105. 221 340

&
b

119
* NOTE: Units are in kg / hectare.

FERTILIZER INPUTS
DAY OF YEAX. KG/HA DEPTH SOURCE

344 30.00 7.00 AMMONIUM NITRATE
1 40.00 1.00 DIAMMONIUM PHOSPHATE
60 60.00 .10 AMMONIUM NITRATE

Please press RETURN to continue.




MODIFICATION OF SELECTED MODEL VARIABLES INTERACTIVELY

VARIABLES TO BE MODIFIED

1. Planting Date, Simulation Cate and Sceding Depth
2. Plant Population
3 Nitrogen Non-Limiting
. Irrigation Inputs and Water Balance Switch
. Fertilizer Inputs
. Select New Variety
. Soil Profile Inputs (Water Balance,Root Preference, DMOD)

8. Sclect Weather Data

9. Initial Soil Fertility and Water, and Crop Residue Parameters
10. Display Echo

11. End of Changes

12. Abandon all Changes and Return to Experiment Menu

ENTER NUMBER OF MODIJFICATION :[6]

The current variety is 3,

NO,___ VARIETY NAME P1V P1D PS Gl G2 G3
1 generic (2) ) 4.0 20 5.0 3.0 10

2 generic (6) K 40 20 50 30 4.0
K] Golden Promise ) 4.0 2.0 5.0 3.0 20
4 Maris Mink (2) S 3.0 20 5.0 30 20
5 Aramir S 34 2.0 3.0 30 30
6 Georgie (2) S 30 20 3.0 4.0 20
7 Julia ) 70 5.0 35 3.0 20
8 Union (2) s 36 20 30 30 20
9 Tellus ) is 20 30 30 3.0
10 Mona ) 15 20 3.0 30 3.0
1 Lise S5 15 20 3.0 30 30
12 Igri (2) 6.0 30 2.0 20 40 3.0
13 Video (2) 6.0 3.0 20 4.0 5.0 25
14 Maris Otter (2) 30 45 20 5.0 3.0 20

PRESS <Enier> TO CONTINUE LISTING.

- *-
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Hector (2)
Larker (6)
Robust (6)
Summit (2)
Bowman (6)
Hazen (6)
A. Abiad (2)
Beecher (6)
Algerie (2)

LLLLLWLWLULWL

The current variety is 3.
Do you want to
1. Select a new variety?
2. Create a new varicty?
3. Modify current genetic coefficients?
4. View the varicties again?
5. Return to the main menu?
Enter number of choice :[1]

New Variety :[13]

MODIFICATION OF SELECTED MODEL VARIABLES INTERACTIVELY
VARIABLES TO BE MODIFIED

1. Planting Date, Simulation Date and Seeding Depth

2. Plant Population

. Nitrogen Non-Limiting

. Irrigation Inputs and Water Balance Switch

. Fentilizer Inputs

. Select New Variety

. Soil Profile Inputs (Watcr 3alance, Root Preference, DMOD)
. Select Weather Data

. Initial Soil Fertility and Water, and Crop Residue Parameters
10. Display Echo

11. End of Changes

12, Abandon all Changes and Return to Experiment Menu

WP LW

ENTER NUMBER OF MODIFICATION :[7]
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SOILS IN THE DATA BASE.

PEDON NUMBER

Rothamsted
sandy clay loam Mandan, ND
Houston Black Vertisol Texas
typic haploboroll Bozeman, MT
unknown Scotland
sandy clay loam: Cambridge
Typic Calciorthid Brida, Syria
Typic Calciorthid (Deeper) Brida, Syria
Typic Calciorthid Brida, Syria
Palexerollic Chromoxerert Jindiress
Palexcroilic Chromaoxerert Jindiress
unknown Khanasser
unknown Tel Hadya
unknown Cyprus

The current soil is number 61.

Do you want to

1. Sclect a new soil?
2. Modify or view parameters of current soil?
3. View the soils again?
4. Retumn to the main menu?
Enter number of choice :[1]
Input new soil selection :[9]

You have chosen a different profile which docs not match the layers found in
the file : msmu8001.bas.

Please change the profile or modify the layers in : msmu8001.bas.

“ “, B ; '. » " .
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Do you want to

1. Seclect a new 50il?

2. Modify or view parameters of current soif?
3. View the soils again?

4. Return to the main menu?

Enter number of choice :[2]
Current Parameters to Modify or View
. Swron - Soil water drainage, fraction drained/day
. CN2 - SCS curve number used to calculate daily runoff

. DMOD - Mineralization rate modifier
. LL - Lower limit of plant-extractable soil water

. SAT - Saturated water content
. WR - Weighting factor to determine new root growth
. BD - Moist bulk density of soil

OC - Organic carbon concentration

1

2

3

4

5. DUL - Drained upper limit soil water content
6

7

8

9.

10. End of changes

Parameter choice :[10]

MODIFICATION OF SELECTED MODEL VARIABLES INTERACTIVELY

ENTER

N

AN
page 58

VARIABLES TO BE MODIFIED

. Planting Date, Simulation Date and Seeding Depth

. Plant Population

. Nitrogen Non-Limiting

. Irrigation Inputs and Water Balance Switch

. Fertilizer Inputs

Sclect New Variety

. Soit Profile Inputs (Water Balance, Root Preference, DMOD)
. Select Weather Data

. Initial Soil Fertility and Water, and Crop Residue Parameters
10. Display Echo

11. End of Changes

12. Abandon all Changes and Return to Experiment Menu

1
2
3
4
5
6.
7
8
9.

NUMBER OF MODIFICATION : [8]

BEST /"' *2LE DOCUMENT
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DATES AVAILABLE

WEATHER DATASETSAVAILABIE =~ FROM UNTIL

1) Jindiress Syria 1981 11-27-80 09-30-81
2) Jindiress Syria 1983 11-10-82 09-30-83
3) Brida Syria 1983 11-10-82 09-30-83
17) Mandan, ND 1983 04-20-83 08-31-83
18) Mandan, ND 1984 05-01-84 (08-31-84
19) Mandan, ND 1985 04-20-85 08-31-85
20) Maandan, ND 1986 05-01-86 08-31-86
21) Bozeman Montana 1977 0201/77 09/30/77

18) < = = = CURRENT WEATHER FILE SELECTION
NEW SELECTION?

e T
oy

SCEBETIE,

MODIFICATION OF SELECTED MODEL VARIABLES INTERACTIVELY
VARIABLES TO BE MODIFIED

. Planting Date, Simulation Date and Seeding Depth

. Plant Population

. Nitrogen Non-Limiting

. Irrigation Inputs and Water Balance Switch

. Fertilizer Inputs

. Select New Variety

. Soil Profile Inputs (Water Balance, Root Preference, DMOD)
. Select Weather Data

. Initial Soil Fertility and Water, and Crop Residue Parameters
10. Display Echo

11. End of Changes

12. Abandon all Changes and Return to Experiment Menu

1
2
3
4
S
6
7
8
9

ENTER NUMBER OF MODIFICATION: [9]

1
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Do you want to

1. Modify or view the soil profile parameters?

~2. Initialize soil moisture to a percentage of whole profile storage?
3. Modify crop residue parameters?
4. Retumn to the main menu?

Enter number of choice :[1)
Current Paramelers to Modify or View

. Dlayr - Depth of layer

. SW - Soil water content of layer

. NH4 - Soil ammonium in soil layer
. NO3 - Soil nitrate in soil layer

. PH - pH of soil in soil layer

. End of changes

Parameter choice :[3]

Current values of NH4 by layers
Layer  NH4

How many layers would you like to modify?
Input 0 to exit when finished

2
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Input the layer number :{1}
Input new value for NH4:
[10.8]

Input the layer number :[2)
Input new value for NH4:
[8.2)

Current values of NH4 by layers
Layer 4

How many layers would you like to modify?

Input 0 to exit when finished

0

Do you want to
1. Modify or view the soil profile parameters?
2, Initialize soil moisture to a percentage of whole profile storage?
3. Modify crop residuc parameters?
4. Return to the main menu?
Enter number of choice :[2)

LL DUIL, SW

180 310 279
.180 310 275
.180 310 285
.200 330 299
.200 .330 293
.200 330 295
.200 330 29

NN D W - g

Input a value to estimate how *fuli® the profile is
at the beginning of the run. ,

A value of 1.0 indicates full to the dul.

Value chosen is: [0.5]



1

LM Y

Do you want to

1. Modify or view the soil profile parameters?

2. Initialize soil moi-ture to a percentage of who!s profile storage?
3. Modify crop residue parameters?

4. Return to the main menu?

Enter number of choice :[4]

NOTE: Data modified by the user.
Thercfore, the predicted and observed comparison data may not be valid.

PREDICTED OBSERVED

EAR EMERG DATE 186 183
MATURITY DATE 16 215
GRAIN YIELD (KG/HA) 277, 3875.
KERNEL WEIGHT (mg) 217 29.0
GRAINS PER SQ METRE 13345,
GRAINS PER EAR 34.00
MAX. LAI . 00
BIOMASS (KG/HA) ' 8945,
STRAW (KG/HA) ) 0.
GRAIN N% . .00
TOT N UPTAKE (KG N/HA) .0 .
STRAW N UPTAKE

GRAIN N UPTAKE

Please press <RETTJRN> to continue.

CERES BARLEY V2.10 - page 62

Bioi " ABLE DOCUN:



CHAPTER 12
Genetic Coefficients

CERES BARLEY makes use of six genetic coefficients that summarize various aspects
of the performance of a particular genotype. These coefficients are:

Usual

Development Aspects Range of Values
Vernalization coefficient P1vV 0-9
Photoperiodism coefficient P1D 1-5

Grain filling duration coefficient P-5 1-5
Growth Aspects

Kernel number coefficient G1 1-5
Kernel weight coefficient G2 1-5

Spike number coefficient G3 1-5

The values for each coefficient range from zero or one to an uppermost value for a
genotype which shows the maximum known expression of the trait. For example, the
vernalization coefficient ranges from 0 for true spring barley, through a value of 4 for
many winter barleys from Western Europe and the Great Plans of North America, to
values ranging upward from 7 for some barleys from Northern Europe. These "scale"
values are converted to "biological" values within the model; these latter have the follow-
ing meaning:

P1V: Relative amount that development is slowed for each day of unfulfilled vernaliza-
tion, assuming that 50 days of vernalization is sufficient for all cultivars.

P1D: Relative amount that development is slowed when plants are grown in a
photoperiod 1 hour shorter than the optimum (which is considered to be 20
hours).

PS:  Degree days above a base of 1 C from 20 C days after anthesis to maturity.

G1:  Kernel number per unit weight of stem (less leaf blades and sheaths) plus spike
at anthesis (g'l).

G2:  Kernel filing rate under optirnum conditions (mg day ’1).

G3:  Non-stressed dry weight of a single stem (excluding leaf blades and sheaths) and
spike when elongation ceases (g).

Approximate values of each of these genetic coefficients for a genotype that is not
present in the genetics file (GENETICS.BA9), but for which experimental data are
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available, can be obtained by trial and error. The general sequence of steps in applying
this method is as follows:

1. Select initial genetic coefficient values for the genotype in question. Do this by
identifying in Table 22 a genotype which grows in an area of adaptation similar to
that of the genotype in question.

2. Refine the initial value for the vernalization coefficient (P1V) by reference to
local knowledge of the cultivar in question and information in footnote b of
Table 22,

3. Enter the name of the genotype in question and the selected initial coefficient
values in the genetics (GENETICS.BAY) file. There are several ways of doing
this:

a. Use any text editor, but be sure not to enter any tabs when the file is stored.
b. Use the menu options within the CERES model to enter a new genotype, or
modify an existing genotype (see example following).

c. Use the INPUTS program, which is available from IBSNAT or IFDC.,

4. For the experiment under consideration, check the value of PHINT (the
eleventh variable on the second line of information for the particular experi-
ment/treatment combination) in the treatment and management file (i.e., the file
with extension .\WH8). The variable is generally given a value of 95 degree days,
but this should be changed to 75 degree days for experiments with spring sown
wheats in upper latitudes where the mean daily temperature is below 5 C at the
time of germination and emergence. Where data have been obtained on the
number of degree days that elapse between the appearance of each successive
leaf, these should be used for PHINT.

5. Run the model for one location/treatment combination for which data are avail-
able.

6. Examine and note the goodness-of-fit between the predicted and actual time of
anthesis. If the predicted anthesis date was later (or earlier) than the actual,
decrease (or increase) the values for P1D (the second variable) for the genotype
in question in the genetics file.

7. Repeat steps 5 and 6 until a reasonable fit is obtained, or until P1D differs by 2.0
units or more from the initial guess. If the latter occurs, increase (or decrease )
P1V (the first variable in the genetics file) until a reasonable fit is obtained, or
until P1V is 2.0 units or more from the initial guess. Return to P1D if necessary.

8. Examine and note the goodness-of-fit between the predicted and actual days to
maturity. If not satisfactory, increase (or decrease as appropriate) PS5 (the third
variable in the genetics file). Rerun and rechange the coefficient until a satisfac-
tory fit is obtained.

9. Examine and note the goodness-of-fit between predicted and observed spike
number per M2. Adjust G3 (the sixth variable), rerun, and recompare uL.l satis-
fied.
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10. Examine and note the goodness-of-fit between predicted and actual kernel num-
ber per m2. Change G1 (the fourth variable in the genetics file), rerun and
recompare, as considered necessary.

11. Examine and note the goodness-of-fit between predicted and observed kernel
weight. Adjust G2 (the fifth variable), rerun, and recompare until satisfied.

12. Determine whether the estimates of the various coefficients lie within the usual
range of values. If outside the usual range, examine data dealing with the en-
vironmental conditions under which the crop was grown, and determine whether
any exceptional stress was present during the growing cycle (e.g., very low soil
phosphorus, very low pH, frost at anthesis). If so, note that the coefficients
should not be used more widely than for the treatment/location from which they
were derived, and should not be permanently entcred into the genetic coefficient
file.

13. If more treatments/location combinations are available, note the values es-
timated for the first treatment/location combination and then repeat for all other
combinations. When all runs are complete, calculate means from those treat-
ment/locations at which no extreme stresses were present, and enter these into
the genetic coefficient file.
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MODIFICATION OF SELECTED MODEL VARIABLES INTERACTIVELY
VARIABLES TO BE MODIFIED

1. Planting Date, Simulation Date and Seeding Depth

2. Plant Population

3. Nitrogen Non-Limiting

4, Irrigation Inputs and Water Balance Switch

5. Fertilizer Inputs

6. Sclect New Variety

7. Soil Profile Inputs (Water Balance, Root Preference, DMOD)
8. Select Weather Data

9. Initial Soil Fertility and Water, and Crop Residue Parameters
10. Display Zcho

11. End of Change

12. Abandon all Changes and Return to Experiment Menu

ENTER NUMBER OF MODIFICATION : [6]

Do you want to

1. Select a new variety?

2. Create a new variety?

3. Modify current genctic coefficients?
4. View the varicties again?

5. Retumn to the main menu?

Enter number of choice : [3]

Current Val:=s of Cocfficients to Modify

1. P1V (Vemalization sensitivity) = 6.0

2. P1D (Photoperiod sensitivity) = 2.5

3. PS (Cumulative growing degree days from anthesis to maturity) = 3.3
4. G1 (Kernel weight from stem weight) = 3.4

5. G2 (Genetic kernel growth rate constant) = 2.6

6. G3 (Potential dry weight for single stem and car at anthesis) = 1.4

7. End of changes

Parameter choice : (3]
The current value of PS is 3.50

Input new value : {1.5)

P

L
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Table 1. Files in " 1. CERES BARLEY V2,10 PROGRAM " diskette.

BAV2 EXE Execution Program
BAINS BAT Installation Program
BAINS2 BAT

HELPBA BAT

HELPHARD BAT
INFLOPPY BAT

GRAPH BAT
GRFLOPPY BAT
INPUT BAT

BAFLOPPY  BAT
HELPFLOP BAT
BAHARD BAT
FILES 40

Total 13 Files

Table 2. Files in subdirectory Source of
"1. CERES BARLEY V2,10 PROGRAM " diskettc.

MBLY1 FOR COMIBS BLK
MBLY?2 FOR BARI1 BLK
MBLY3 FOR BAR2 BLK
MBLY4 FOR BAR3 BLK
MBLYSUB FOR BAR4 BLK
MDISOUT FOR BARS BLK
MMENU FOR NMOVE BLK
MMENU2 FOR NTRC1 BLK
MMENU3 FOR NTRC2 BLK
MMENU4 FOR PREDOB BLK

MMENU35 FOR

Total 21 Files
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Table 3. Files in " 2. CERES BARLEY V2.10 DATA " diskette.

BAEXP DIR IFBO0208 w77
WTH DIR IFBO7701 BA4
SIM DIR IFBO7701 BAS
SPROFILE BA2 IFBO7701 BA6
GENETICS BA9 IFBO7701 BA7
ICTH1205 W80 IFBO7701 BAS8
ICTH8001 BA4 IFBO7701 BAA
ICTH8001 BAS UHIH0912 w82
ICTH8001 BA7 UHIHS8301 BA4
ICTH8001 BAS8 UHIHS8301 BAS
ICTH8001 BAA UHIH8301 BA7
ICJI1012 W80 UHIHS8301 BAg
1CJI8101 BA4 UHIH8301 BAA
ICJI8101 BAS MSMU1110 W79
ICJI8101 BA6 MSMUS8001 BA4
ICJI8101 BA7 MSMU8001 BAS
ICJI8101 BAS8 MSMUS8001 BA7
ICJI8101 BAA MSMU8001 BAS8
ICJI1012 w82 MSMUB8001 BAA
ICJI8301 BA4 OouT1 BA
ICJI8301 BAS ouT2 BA
1CJI83¥)1 BA7 ouT3 BA
ICJI8301 BAS8 ouT4 BA
ICJI8301 BAA ouTs BA
ICJI8301 BAB

Total 147 Files (only a partial list shown here).
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Table 4. Filesin" 3. CERES BARLEY V2.10 INPUT " diskette.

MCREATE EXE WEATH BLK
BAINS BAT FILEA BLK
BAINS2 BAT CROP3 BLK
INFLOPPY BAT NTRC2 BLK
MENU2 FOR COMIBS BLK
MCREATE FOR LAY BLK
MVALID FOR FILE1 HLP
MFILE2 FOR FILE2 HLP
MFILE4 FOR FILE4 HLP
MFILES FOR FILES HLP
MFILEG FOR FILE6 HLP
MFILE7 FOR FILE? HLP
MFILEA FOR FILES HLP
MFILEB FOR FILE9 HLP
MFILEC FOR FILEA HLP
MFILED FOR FILEB HLP
MISC FOR FILEC HLP
MNINIT FOR FILED HLP
MLAYER FOR FILES BLK
MZEROA FOR SOILS SCR
MENUS FOR NINIT MEM
MENUE9 FOR MSDB FOR
MWEATH FOR SPROFILE BA2

GENETICS BA9

Table 5. Filesin " 4. CERES BARLEY V2.00 GRAPHICS " diskette.

BRUN40 EXE LABEL2 DAT
GRPH EXE GLABEL3 DAT
HVGRF EXE GLABELA4 DAT
MAIN EXE GLABEL DAT
GRAPH BAT

CHANGE EXE

Total 10 Files

CERES BARLEY V2.10 - page 70



Table 6. File "BAEXP.DIR" (the first four experiments only)

icth8001 Tel Hadya, Syria 1979/80 (KDS)

icth1012.w79 sprofile.ba2

icth8001.ba4 icth8001.baS icth8001.ba6 icth8001.ba7 icth8001.ba8 genetics.ba9
icth8001.baa icth8001.bab out1.ba out2.ba out3.ba outd.ba

icji8101 Jindiress, Syria 1980/81 (KDS)
iji8101.bad icji810i.bas5 icji8101.ba6 icji8101.ba7 icji8101.bas genetics.ba9
icji8101.baa icji8101.bab outl.ba out2.ba out3.ba outd.ba

icth8101 Tel Hadya, Syria 1980/81 (KDS)

icji1012.w80 sprofile.ba2

icth1205.w80 sprofile.ba2

icth8101.ba4 icth8101.ba5 icth8101.ba6 icth8101.ba7 icth8101.ba8 genetics.ba%
icth8101.baa icth8101.bab out1.ba out2.ba out3.ba outd.ba

ickh8101 Khanasser, Syria 1980/81 (KDS)

ickk1206.w80 sprofile.ba2

ickh8101.ba4 ickh8101.ba$ ickh8101.ba6 ickh8101.ba7 ickh8101.bas8 genetics.ba9
ickh8101.baa ickh8101.bab out1.ba out2.ba out3.ba outd.ba

Table 7. File "ICBR1012.W82" (for the first 30 days only).

ICBR
ICBR
ICBR
ICBR
ICBR
ICBR
ICBR
ICBR
ICBR
ICBR
ICBR
ICBR
CBR

ICBR
ICBR
ICBR
ICBR
ICBR
ICBR
ICBR
ICBR
ICBR
ICBR
ICBR
ICBR
ICBR
ICBR
ICBR
ICBR
ICBR
ICBR

352
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82

275
276
277
278
<19
280
281
282
283

285

287

289
290
291
292
293
294
295
296
297
298
299

301
302
303
304

19.58
20.23
19.98
16.81
7.45
17.21
20.27
20.23
18.79
18.76
17.68
11.63
12.56
8.50
16.42
17.89
11.70
16.52
15.23
17.39
12.92
16.81
1591
9.40
13.21
16.20
15.70
16.67
16.24
16.45

272
26.0
28.8
28.9)
219
25.0
252
26.2
282
30.5
319
29.2
280
27.5
26.8
270
25.2
26.0
235
23.0
25.0
26.8
250
249
22.8
213
25.0
223
220
21.5

150
8.0
11.5
13,5
15.0
13.0
10.5
6.3
7.3
11.9
10.8
153
17.5
16.3
11.0
92
120
10.0
9.5
83
12.9
9.9
8.5
15.5
6.8
8.5
83
6.0
39
10.5

o

CobobgooboboobbobobbobboboooNbbLb B

o
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Table 8. File "WTH.DIR"

ICJ1 Jindiress Syria 1981

ICJ1 Jindiress Syria 1983

ICBR Brida Syria 1983

ICTH Tel Hadya Syria 1979/80

ICTH Tel Hadya Syria 1980/81

ICKH Khanasser Syria 1980/81

ICKH Khanasser Syria 1981/82

UHIH Ltuttgart Germany 1983

MSRO Rothamsted, England 1967
MSRO Rothamsted, England 1972
MSRO Rothamsted, England 1976
MSRO Rothamsted, England 1979
MSCA Cambridge, England 1977

MSMU The Murrays Scotland 1979
MSMU The Murrays Scotland 1980
MSMU The Murrays Scotland 1981
MSMA Mandan, ND 1983

MSMA Mandan, ND 1984

MSMA Mandan, ND 1985

MSMA Mandan, ND 1986, some data simulated
MSMA Mandan, ND 1987, simulated data
MSMA Mandan, ND 1988, simulated data
IFBO Bozeman Montana 1977

11-27-80 09-30-81 icji1012.w80
11-10-82 09-30-83 icji1012.w82
11-10-82 09-30-83 icbr1012.w82
01-10-79 30-09-80 icth1012.w79
12-10-80 05-30-81 icth1205.w80
12-16-80 06-30-81 ickh1206.w80
11-15-81 09-30-82 ickh1011.w81
08-31-82 09-02-83 uhih(0912,w82
03-01-67 09-30-67 msrc0307.w67
03-01-79 09-30-79 msro0307.w72
03-01-76 08-31-76 msro0306.w76
03-01-79 09-30-79 msro0307.w79
02-01-77 07-31-77 msca0206.w77
10-22-78 08-31-79 msmu1011.w78
16-11-79 08-31-80 msmu1110.w79
06-22-80 08-31-81 msmu1011.w80
04-20-83 08-31-83 msma0404.w83
05-01-84 08-31-84 msma0503.w84
04-20-85 08-31-85 msma0404.w85
05-01-86 12-31-86 msma0503.w8:
01-01-87 12-31-87 msma0503.w87
01-01-88 12-31-88 msma0503.w88
02/01/77 09/30/77 ifbo0208.w77
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Table 9. File "SPROFILE.BA2" (three pedons only).

08 Brida, Syria Typic Calciorthid
014 600 050 7200 164
5. A70 2% 320 .070
10. Jd90 310 330 .100
15. .190 310 340 140
15. 220 330 340 140
15. 220 330 340 180
15. 220 330 340 180
15. 220 330 340 250
15. 220 330 340 250
. 000 000 .000 .000
09 Jindiress Palexerollic Chromoxerert
009 500 030 6000 164
5. 230 360 440 230
10. 230 360 440 230
15. 210 340 420 210
15. 210 340 420 210
15. 210 340 420 210
15. 210 340 420 210
15. 220 350 430 220
15. 220 350 430 220
i5. 220 350 430 220
15. 220 350 430 220
15. 220 350 430 220
15. 220 350 430 220
15. 220 350 430 220
-1. 000 000 .000 .000

10 Jindiress Palexerollic Chromoxerert

0.14
5.
10.
10.
10.
15.
20.
20.
20.
20.
-1.

0.50
350
350
350

SEEEEEE

72.00
355
355
355
355
355
355
355
355
355
.000

16.4
215
215
215
219
219
219
219
219
219
.000

11.5

456

.100
050

.001

11.5

1.000
850
720
S50

150
.100

020
005

11.5

020
010

1.0

1.10
110
1.20
1.20
1.20
1.20
1.20
1.20
.00

1.0

1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
130
1.30
1.30
1.30
130

1.0

1.30
1.30
1.30
1.30
1.30
1.30
1.30
130
1.30

63 0 0 0 00
63 0 0 0 00
S50 0 0 0 .00
30 0 0 0 .00
25 0 0 0 .00
19 0 0 0 .00
a3 0 0 0 .00
13 0 0 0 .00
00 .0 .0 0 .00
65 0 0 0 .00
64 0 0 0 .00
50 0 0 0 .00
43 0 0 .0 .00
37 0 0 0 .00
35 0 0 0 .00
33 0 0 .0 .00
33 0 0 0 .00
28 0 0 0 .00
10 0 0 0 .00
.10 0 0 0 .00
10 0 0 0 .00
10 0 0 0 .00
.00 0 0 0 .00
.50 0 0 0 .00
50 0 0 0 .00
S0 0 0 0 .00
40 0 0 .0 .00
35 0 0 0 .00
30 0 0 0 .00
30 0 0 .0 .00
30 0 0 0 .00
30 0 0 0 .00
.00 0 0 0 .00
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Table 10. File "MSMAS8301.BA8"

MSMA8301 1 Azure (IRRIGATED - 15 Kg N/ha)

116 117 207.00 0.150 3.00 2 0 0.00 000 0.0
MSMA8301 2 Bedford (IRRIGATED - 15 Kg N/ha)
116 117 20800 0.150 3.00 2 0000 000 00
MSMA8301 3 Bumper (IRRIGATED - 15 Kg N/ha)
116 117 17400 0.150 3.00 20 0.00 000 0.0
MSMA8301 4 Hector (IRRIGATED - 15 Kg N/ha)
116 117 186.00 0.150 3.00 2 0 0.00 000 0.0
MSMA8301 5 Larker (IRRIGATED - 15 Kg N/ha)
116 117 188.00 0.150 3.00 2 0 0.00 000 0.0
MSMAB8301 6 Robust (IRRIGATED - 15 Kg N/ha)
116 117 197.00 0.150 3.00 2 00.00 000 00
MSMA8301 7 Summit (IRRIGATED - 15 Kg N/ha)
116 117 193.00 0.150 300 2 0 0.00 000 00

75.00
75.00
75.00
75.00
75.00
75.00

75.00

5

52

53

54

55

57

Table 11. File "MSMAGS8301.BA6"

1 MSMAS8301
167 3.
196 69

-1

2 MSMA8301
167 34
196 69

-1

3 MSMA8301
167 34
196 69

-1

4 MSMAS8301
167 34
196 69

-1

5 MSMAS8301
167 34
196 69

-1

6 MSMAS8301
167 34
196 69

-1

7 MSMA8301
167 34
196 69

-1
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Table 12. File "MSMA8301.BA5" (for the first three treatments).

1 MSMAS8301
15. 274 34 9.8 70
15. 269 32 73 7.0
279 25 51 7.0
292 22 4.7 70
. 2.7 43 7.0
287 27 43 7.0
289 27 4.3 7.0

g8
3

[y

2 MSMABS8301
15. 274 34 9.8 7.0
15. 269 32 7.3 7.0
30. 279 25 5.1 70
30. 292 2.2 4.7 7.0
30. 284 27 43 7.0
30. 287 27 43 7.0
30. 289 27 43 7.0
-1
3 MSMAS8301
15. 274 34 9.8 7.0
15. 269 32 7.3 70
279 25 51 7.0
292 22 4.7 7.0
. 2.7 43 7.0
287 27 43 7.0
289 27 43 7.0

rEEE8E
3

Table 13. File "MSMAS8301.BA7"

1 MSMAS8301

115 150 1.0 5
-1 -10 -1.0 -1
2 MSMAS8301

115 150 1.0 5
-1 -10 -1.0 -1
3 MSMAB301

115 150 1.0 5
-1 -10 -1.0 -1
4 MSMAB301

115 150 1.0 5
-1 -10 -1.0 -1
5 MSMAB8301

115 150 1.0 5
-1 -10 -1.0 -1

6 MSMAS8301

115 150 1.0 5
-1 -10 -1.0 -1
7 MSMAS8301

115 15.0 1.0 5
-1 -10 -1.0 -1
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Table 14. File "MSMA8301.BA4"

MSMAS8301
MSMA8301
MSMAS8301
MSMAS8301
MSMAS8301
MSMAS8301
MSMAS8301

NS W N -

1000.
1000.
1000.
1000.
1000.
1000.
1000.

15.
15.
15.
15
15.
15.
15.

75.
75.
75.
75
75
75.
75.

SEEEEES

Table 15. File "GENETICS.BA9" (for the first 30 varicties only),

1generic (2)
2gencric (6)

3Golden Promise (2)

4Maris Mink (2)
SAramir
6Gceorgic (2)
Tlulia

8Union (2)
9Tellus

10Mona

11Lisc

12lgri (2)
13Video (2)
14Maris Otter (2)
15Proctor (2)
16Bcrolina (2)
17Arena (2)
18Dcba Abed
19Philip (6)
20Yokozuna (6)
21Andrea (6)
22Marinka (2)
23Catinka (6)
24Sonatc (2)
25Tapir (6)
26Franka (6)
27Mammut (6)
28Maris Puma
290ptima (6)
30Maris Badger

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
6.0
6.0
30
0.5
0.5
0.5
0.5
0.5
0.5
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
0.5

40
40
4.0
3.0
34
3.0
7.0
36
35
15
1.5
3.0
3.0
4.5
4.5
4.0
4.5
3.0
3.0
3.0
30
3.0
3.0
3.0
3.0
35
30
3.0
3.0
7.0

2.0
20
2.0
2.0
2.0
20
5.0
20
2.0
2.0
2.0
2.0
20
20
5.0
40
40
3.0
15
20
3.0
3.0
3.0
3.0
3.0
30
3.0
3.0
4.0
5.0

5.0
5.0
5.0
5.0
3.0
3.0
3.5
30
3.0
3.0
3.0
2.0
4.0
50
52
3.0
30
2.5
4.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
30
3.0
4.0

3.0
3.0
36
3.0
3.0
4.0
30
30
3.0
30
3.0
4.0
5.0
3.0
11
3.0
3.0
3u
3.0
5.0
3.0
30
30
30
3.0
3.0
3.0
30
25
5.0

1.0
4.0
20
20
3.0
20
20
20
3.0
3.0
3.0
30
25
2.0
0.7
2.0
20
3.0
4.0
4.0
4.0
20
40
20
4.0
4.0
3.0
30
30
30
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Table 16. File "MSMAS8301.BAA"

MSMAS8301
0.00
MSMA8301
0.00
MSMAB8301
0.00
MSMAS8301
0.00
MSMAS8301
0.00
MSMA8301
0.00
MSMAS8301
0.00

5324,

0.0

5257.

0.0

5257.

0.0

4756.

0.0

4784,

0.0
4861.
0.0
4365
0.0

33.5000 15975.

0.0

27.6000 19092.

0.0

29,7000 18010.

0.0
30.6000 15700
0.0
31.1000 15411
0.0

32,7000 14860.

0.0

26.3000 16632.

0.0

37

8

41.

0.00
0.00
0.00
0.00
0.00
0.00

0.00

9981.
97317.
10189.
9915.
9263.
9020.

9498,

0.179 210

0. 180210

0.179 210

0. 182210

0.179210

0.179 210

0. 183210

Table 17. File "ICJI8301.BAB"

INST_ID :ICSITE_ID: JIEXPT NO: 01 YEAR : 1983 TRT_NO: 1

72456111213

76 120 2.0 60.7 150.0 1.84 1.47 0.59
103 550 3.5 78.8 94 1.45 1.51 0.51
13110002.00 102 1152.772.30.8

-1
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Table 18. File "GLABEL.DAT"

1. Growth Stage (C/day)

CumDtt

2, Biomass (g/m " 2)

Bioms g/m2

3. Number of Tillers

Tillers/m2

4, Leaf Arca Index

LAI

5. Root Dry Weight (g/plant)
ROOT-g/plant

6. Stem Dry Weight (g/plant)
STEM-g/plant

7. Grain Dry Weight (g/plant)
GRAIN-g/plant

8. Leaf Dry Weight (g/plant)
LEAF-g/plant

9. Root depth cm

RTDEP cm

10. Daily Partitioning Factor for Shoot
Shoot Partition Ratio

11, Root Length Density Level 1 cm/cm3
RLDL1

12 Root Length Density Level 3 cm/cm3
RLD L3

13. Root Length Density Level 5 cm/cm3
RLD LS
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Table 19. File "GLABEL2.DAT"

01.Average Flant Transpiration (mm)

EP-mm

02.Average Evapo-Transpiration (mm)
ET-mm

03.Avcrage Potential Evaporation (mm)
EO-mm

04.Average Solar Radiation (MJ/m2)
SR-MJ/m2

05.Avcrage Maximum Temperature (C)
Tmax-C

06.Average Minimum Temperature (C)
Tmin-C

07.Period Precipitation (mm)

Prec-mm

8. Soil Water Content level 1 cm3/cm3
SWCL1

9. Soil Watcr Content level 2 cm3/cm3
SWCL2

10.Soil Water Content level 3 cm3/cm3
SWCL3

11.Soil Water Content level 4 cm3/cm3
SWCI14

12.S0il Water Content level 5 cm3/cm3
SWCLS

13.Potential Extractable Water -cm
PESW-cm
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Table 20. File "GLABEL3.DAT"

01 Tops N%

TOPS N%

02 NFAC

MFAC Ratio

03.Vegetative N-Uptake Kg/ha
VGNUP-kg/ha

04.Grain N-Uptake Kg/ha
GRNUP-kg/ha

05.No3 in Layer 1 ug N/g soil
ug N/g L1

06.No3 in Layer 2 ug N/g soil
ug N/g L2

07.No3 in Layer 3 ug N/g soil
ug N/g L3

08.No3 in Layer 4 ug N/g soil
ug N/g L4

09.No3 in Layer 5 ug N/g soil
ug N/g LS

10.NH4 in Layer 1 ug N/g soil
ug N/g L1

11.NH4 in Layer 2 ug N/g soil
ug N/g L2

12.NH4 in Layer 3 ug N/g soil
ug N/g L3

Table 21. File "ICJI8101.BAg"

ICJI8101 1 60N/60P 9 102
330344 179.00 .150  7.00 1 1 99.00 .00 0 7500 05
ICJI8101 2 90N/90P 9 102
330344 166.00 .150  7.00 1 1 99.00 .00 0 7500 05
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Table 22. Sample Genetic Cocfficients for Barley Genotypes Adapted to Different Environments

Genetic Coefficient

Adaptation PIV__PID _P5 G1 G2 G3
Spring Barley (2 Row)

High Latitudes 0.5 4.0 3.0 4.0 3.0 20
Mid Latitudes 0.5 3.0 3.0 4.0 3.0 20
Sub-Tropical 0.5 20 3.0 4.0 3.0 20
Tropical 0.5 1.0 3.0 4.0 3.0 20
Spring Barley (6 Row)

High Latitudes 0.5 4.0 3.0 4.0 30 40
Mid Latitudes 0.5 3.0 3.0 4.0 3.0 40
Sub-Tropical 0.5 20 3.0 4.0 3.0 40
Tropical 0.5 1.0 3.0 4.0 3.0 4.9
Winter Barley (2 Row)

High Latitudes 6.0 4.0 3.0 4.0 3.0 20
Mid Latitudes 6.0 3.0 3.0 4.0 3.0 20
Winter Barley (6 Row)

High Latitudes 6.0 4.0 3.0 4.0 3.0 4.0
Mid Latitudes 6.0 3.0 3.0 4.0 3.0 40
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APPENDIX
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Select an Expariment and Treatment.
IPEXP Management Parameters Can be
Altared for Sensitivity Analysis.

Select New
IPFREQ | output Frequency

Select &
IPSOIL Input Solls
Data

New
Trealment
?

Select & Input
IPTRT [ N IPVAR g-:autwlc
' lS:taleﬁtz & Input
artilizer and
IPNIT Crop Resldue
Check Weather File Data
IPWTH for Starting & Ending
Status V
Select A
IDWTH Waeather
) File
IPSWIN | (nbut Soll Initial Auxillary ]
) Menu Menu
Selector Processing
Routines Routines
MENU SELPRO
MENU2 = FSELPRO
MENU3 -t LAYOUT
MENU4 SOILOUT
MENUS
J
Muitl- Y Multi-year
yoar IPMULTI Setup Routines
\Run
N [
]
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Initialize Growth and Ontogeny Parameters

PROGRI }|—= OPSEAS | —»] WRITIT Label Outputs

Water
Balance
?

SOILRI -l Initialize Water Balance Parameters

N
Balance
?

SOILNI Initialize N Balance Parameters and
Soll Temperatures

ECHO Display Input Parameters un Screen or
Write to Output File
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Read 1 Day's
Weather Data

N
Balance
?

Terminate

NTRANS

Calculats  Mineralization/immabilization

Nitrification
Denltrification

Calculate Runoff, Infiitration, Drainage,

Evaporation, Root Water Uptake,
and Root Distribution

Is Profile Y

WATBAL

Caleulate
Nitrate 2nd Urea
Movement

Dralning >
W

NFLUX

‘Upllux Calculation
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Crop
Plantsd
?

Datermine Duration

of Each Growth
Stage

PHENOL

A

Calculats Growth of

/1 =

PHASEI

coLb

"—Y‘
N
.

OPHARY

|

Leaves, Stems, Determine N Stress
Roois, Ears, and Indices
Grain
N
Y
Bal;nco NFACTO
P
GROSUB ! L :
!
NUPTAK
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Initialize
Growth and
Ontogeny
Parameters for
New Growth
Slage

Calculate
Vernalization,
Winter Hardiness
and Winter Kill

Output Harvest
Report and
Compare With
Observations

Calculete N
Uptake



NWRITE N Output OUTNU

OUTWA

WRITE -

OUTGR

Return to Point of Weather Data
Input. Read Next Days Weather and
Continue Simulations.

o -
FOUTS

Go to Reinit and Commence
New Run
N Write Output to Files
- PSORT
Display Sorted Outputs
on Screen
Display Y
o“;,:ﬂ"m DISOUT - SSDIS
N ]

Either Terminate Run or
Return to Experiment Menu
to Select New Experiment

for Simulation
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