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CHAPTER ONE.
INTRODUCTION

For over twenty years scientists and engineers have been developing process-
oriented simulation models of various crops. Models have been published for
most of the world’s major food crops as well as for cotton, tobacco, grasses and
ornamental crops. These models generally describe the development, growth
and yield of a crop on a homogeneous area of soil exposed to certain weather
conditions.

The objectives of crop modelers have varied, from understanding mechanisms of
plant growth processes, to assisting in management and decision making. Al-
though there are considerable differences in the mathematical structures, the
processes included, and the levels of detail and mechanism in each model, there
are also some major similarities. Most models are deterministic, operate on daily
time steps and require similar input data for soil, weather and management
conditions. Models developed for application to conditions other than those in
an experiment usually only require weather and soil data that are widely avail-
able, and produce outputs that are of general interest to people studying crop
management or to those interested in decision making and planning.

Many scientists routinely collect experimental data that can be used to validate
and improve existing crop models. These data represent a valuable resource for
testing future models. However, to provide easy-to-use data sets for future
model testing, and minimize unnecessary manipulation of data, a set of stan-
dards is needed for organizing the data files. Crop models which predict crop
performance in differing environments are appealing to users from diverse
disciplines. Many of these model users need application programs which per-
form analyses on model outputs. Other users working with spatial data bases
may utilize programs which interpolate model inputs between points. Operation
of these application programs requires inputs and outputs in a standard form.

In recent years, the International Benchmark Sites Network for Agrotechnology
Transfer (IBSNAT) has published documentation for a set of crop model inputs
and outputs (IBSNAT, 1986, 1990). This system of files and data formats was
used for the models integrated into the Decision Support System for
Agrotechnology Transfer (DSSAT v2.1) (IBSNAT, 1989), in which corn, wheat,
soybean, and peanut crop models all used the same database software and
strategy evaluation program. This system was useful for running and validating
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the models, for conducting sensitivity analysis, and for evaluating the variability
and risks of different management strategies for a range of locations specified by
soil and weather data. The attempt to develop and use general files and formats
provided a good start and demonstrated the utility of the endeavor. However,
the introduction of other crops (such as rice), the introduction of other models of
the same crops, and the introduction of other processes into the existing models
revealed several deficiencies. Further, the large number of files presented diffi-
culties to many users. Work was initiated, therefore, to develop a more universal
set of files.

The work reported by IBSNAT (1986, 1990) provided a basis for many of the files
and file structures presented here. In that original work, the inputs and outputs
were limited to those that described weather, soil water and nutrient conditions,
row and planting geometries and crop management. In the current document,
not only have those inputs and outputs been expanded but they are now more
flexible, have more variables and contain additional environmental conditions.
The inputs and outputs refer to a point in space and do not include watershed or
other spatially varying conditions. The present structure, however, is sufficiently
flexible to easily allow additions of these and other factors in the future.

A utility program called Convert (see Volume 1-5, Imamura and Tang 1994, of
this book) is available in DSSAT v3 to convert DSSAT v2.1 files to the new file
structure. Moreover, if a user wishes to create a new experiment data set for
DSSAT v3, there is a utility program called XCreate (see Volume 1-4, Imamura
1994, of this book) which creates the new crop management or experiment input
file which is referred to as FILEX.

The files and file structures described here are designed to accommodate a
diversity of crop models and applications. Their specifications are the basis of
the data structures used in DSSAT v3. They have been constructed to facilitate
the exchange of data among modelers and other users and can be used as direct
input to crop models. They also may function as a medium to generate model-
specific input files and keep intact the facility for data set interchange. Consider-
able thought has been given to designing a system to maximize the flexibility of
input configurations. This flexibility has often meant specification of a consider-
able number of “slots” for inputs. Within this document, examples of minimum
configurations of input files for particular applications are highlighted (see the
section entitled, “Examples of FILEX for Various Experiments™).

DSSAT v3, Volume 2 « DSSAT v3, Volume 2 « DSSAT v3, Volume 2 « DSSAT v3, Volume 2 « DSSAT v3, Volume 2 « DSSAT v3, Volume 2 =
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CHAPTER TWO.
FILE STRUCTURE

The files are organized into input, output and experiment performance data files
(Table 1). A typical organization of these is depicted in Figure 1. The experiment
performance files are needed only when simulated results are to be compared
with data recorded in a particular experiment. In some cases, however, they
could be used as input files to ‘reset’ some variables during the course of a simu-
lation run. They could also be used to record time series of pests or pest damage
to the crop, which could be used as input to crop models. The model output files
are organized to allow users to select the information needed for a particular
application. Similarly, model inputs are organized to allow some flexibility in
their use with specific models. For example, there is a soil nutrient management
section that users could eliminate when their crop model does not include a soil
fertility component or when fertilizer was applied to eliminate nutrient stresses.

FiLE ANNOTATION

Each file should contain file headings, and, if the file is partitioned into sections,
section headings. In addition, it is often desirable to add remarks to data con-
tained within a file. These remarks may be header lines indicating the nature of
following data items or may be comments on some aspects of the quality or
source of the data. Headers may be used by the input components of a model to
undertake particular operations, while comment lines would generally be ig-
nored. The following symbols, placed in column 1, indicate the nature of the
annotation:

*  file or section heading

@ header line specifying variables occurring below

I comment line.

FiLe NAMING CONVENTIONS

A set of file-naming conventions have been adopted to facilitate recognition of
different categories of data. The convention has two parts: 1) the file extension
which is used to specify the type of file; and 2) the prefix which is used to identify
the contents of the file. Following is a list of extensions and prefixes.

EXTENSIONS
WTH Weather data file
.SOL Soil profile data file

DSSAT v3, Volume 2 « DSSAT v3, Volume 2 « DSSAT v3, Volume 2 =« DSSAT v3, Volume 2 « DSSAT v3, Volume 2 « DSSAT v3, Volume 2 =
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EXP.LST WTH.LST SOIL.LST
I I
| |
FILEX | |
Experimental A4 FIIYES
ficati LS FILEC FILEW
Specification Cultivar Code || Cultivar Weather Data File el PR e
of codes for - Data
genotype, soil,| Weather Station —>
& weather
Soil Number —>

Optional -
sections

depending on
experiment
type & model
capability

Performance Data Files

FILEP FILED
Repil:i)cat? Data ReptlicaDtetData
Plot y Date
’ CROP
MODELS
Al
FILEA FILET
Average Average
Summary Time Course
Data Data

Output Files Depending on Option [Settings and Simulation Applications

y Y Y Y
OVERVIEW SUMMARY GROWTH CARBON WATER NITROGEN PHOSPHOR PEST

Ficure 1. OveERVIEW OF INPUT AND OuTpPUT FILES Usep By CrRorP MODELS.
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.CUL Cultivar/variety specific coefficient file

.ECO Ecotype specific coefficient file

.SPE Crop (species) specific coefficient file

OUT Output file generated by the crop model

.LST A list file - provides a list of either experiments, weather data sets
or soil data sets

.ccX Experiment details file (i.e., FILEX)

.ccP Observation data (replicate values)

.ccD Performance data (replicate values)

.CCA Average values of observation data

.ccT Time course data (averages)

The ‘cc’ in the above extensions indicates a crop code (e.g., WH). The current
crop codes used are listed below:

Code Crop
AL Alfalfa/Lucerna
AR Aroid
BA Barley
BN Dry bean (Phaseolus bean)
BW Broad leaf weeds
CoO Cotton
CS Cassava
FA Fallow
GW Grass-weeds
ML Pearl millet
MZ Maize/Corn
PN Peanut
PT Potato
RI Rice
SB Soybean
SC Sugar cane
SG Sorghum
ST Shrubs/Trees
WH Wheat
PREFIXES

For most model input files and experiment observation files, the prefix is con-
structed from an institute code (2 characters), a site code (2 characters), the year
of the experiment (2 characters) and an experiment number (2 characters). For

DSSAT v3, Volume 2 « DSSAT v3, Volume 2 « DSSAT v3, Volume 2 =« DSSAT v3, Volume 2 « DSSAT v3, Volume 2 « DSSAT v3, Volume 2 =
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example, an experiment conducted by the University of Florida (UF) at
Gainesville (GA) in 1988 (88) would yield a file prefix of UFGA8801. The file
prefix conventions used for output files and genotype coefficient files are shown
in Table 1.

MissinGg DATA

For all input files, the value ‘-99’ is entered when required numeric data are
missing or unavailable.
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CHAPTER THREE.
INPUTS

Input files are further divided into those dealing with the experiment, weather and
soil, and the characteristics of different genotypes (crop and cultivar) (Table 1).

ExPERIMENT LisT FILE

The EXP.LST file (or FILEL) contains a listing of available simulation experiments
(Table 2). This file contains no information on individual experiments, but lists all
of the experiment files available in the working directory, having one line of
information for each experiment. First on this line is the optional experiment list
number. There is a blank space and then there is the experiment identifier which
specifies the institute code, site code, year of experiment, and experiment number
(see the “Prefixes” section above). There is a blank space and then three characters.
The first two characters are used for the crop species code (which can specify a
group of species as well as one individual species, e.g., WH for Wheat), and the
third character defines the file type; the default file type for the IBSNAT models is
“X” (see example in Table 2). There is a blank space and then the next field of 60
characters briefly describes the experiment, usually by giving the experiment
name. If there are any peculiarities of the experimental conditions at the specific
site, these should be added after the experiment name, using a semicolon to sepa-
rate the two items. Finally, factors included in the experiment, and the number of
levels for each factor, should be documented in abbreviated form (e.g., cultivars as
CV; irrigation as IR, etc.) and added after the experiment name, each one separated
by a semicolon. For each experiment file available for simulation, one line of
information, equivalent in content to the one just described, must be placed in the
EXP.LST file. Typically, during model execution, this experiment list would appear
as a menu from which the user could select an experiment for simulation.

The IBSNAT models are organized to allow users to perform sensitivity analysis,
and in such cases, weather data files, soil profiles and other data files (as necessary)
are needed and a listing of these, in a form the models can read, must be generated
by the user through a utility f ound in DSSAT v3, so users can select alternate files
during a simulation. Examples of a weather list file (WTH.LST) and a soil list file
(SOL.LST) used by crop models in DSSAT v3 are given in Appendix A. These list
files may be model-specific and are not essential for documenting basic model
inputs and outputs.
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TaBLE 1. Cropr MobpEL INPUT AND OuTPUT FILES.

I nt ernal Exanpl e External Description
Fil e Name File Name(s)

INPUT FILES

Experi nent
FI LEL EXP. LST Listing of all available experiment details
files (FILEXs)
FI LEX UFGA8801. SBX Experiment details file for a specific ex

perinent (e.g., soybean at UFGA): treatnents,
field conditions, crop managenent and siml a-
tion controls

Weat her _and Soi |

FI LEW UFGA8801. WI'H Weat her data, daily, for a specific
(e.g.,UFGA) station and tine period (e.g., for
one year)

FI LES SA L. SCL Soil profile data for a group of experinental

sites in general (e.g.,SOL.SQL) or for a
specific institute (e.g., UF.SQ)

Crop and CQultivar
FI LEC SBGR40. cULL: 2 cultivar/vari ety coefficients for a particular
crop species and nodel ; e.g., soybean for the
‘GRO nodel,version 940 (i.e., released in 1994)

FI LEE SBGRO940. ECO3 Ecotype specific coefficients for a particular
crop species and nodel; e.g., soybean for the
*GRO nodel,version 940(i.e., released in 1994)

FI LEG SBGRO940. SPE3 Crop (species) specific coefficients for a
particul ar nmodel; e.g., soybean for the ‘GRO
nmodel , version 940 (i.e., release in 1994)

OutpuT FiLes?
QuTo OVERVI EW OQUT Overview of inputs and major crop and soil vari-
abl es.
QuUTS SUMVARY. OUT Summary information: crop and soil input and

out put variables; one line for each crop cycle
or nodel run.
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Detail ed time-sequence information on

QUTG GROATH. QUT Gowth

QuTC CARBON. QUT Car bon bal ance

QuTW WATER. QUT Wat er bal ance

QUTN NI TROGEN. QUT Ni trogen bal ance

QUTP PHOSPHOR. QUT Phosphorus bal ance

QUTD PEST. QUT Pests, diseases, weed danage/level s

ExPERIMENT DATA FILES

FI LEP UFGA8801. SBP Performance data (replicate values, arranged
by plots) for a soybean experinent. (Used for
basi c experinmental data from which averages
and tinme course data are calcul ated.)

FI LED UFGA8801. SBD Performance data (replicate values, arranged
by date) for a soybean experiment. (Used for
basi c experinmental data from which averages
and time course data are calcul ated.)

FI LEA UFGA8801. SBA Average val ues of performance data for a
soybean experinent. (Used for conparison with
summary nodel results.)

FI LET UFGA8801. SBT Time course data (averages) for a soybean
experiment. (Used for graphical conparison
of neasured and sinulated time course re
sults.)

1 These names reflect a standard naming convention in which the first two spaces are for the
crop code, the next five characters are for the model name, beginning at position 3, and
the final one is a file identifier that in general is set to zero.

2 General names (e.g., SOYBEAN.CUL) have been reserved for those cases where the data
requirements are truly model independent.

3 These files are used by the “GRO” models, but other crop models may not need them; thus
FILEC is the only required Cultivar file for running all crop models.

4 The example names for the output files (e.g., GROWTH.OUT) are for temporary files that are
rewritten during each simulation run. Output files can be saved, however, and in this
case the file names are made up of the usual institute, site, experiment and crop
identifiers, with a final letter, G, W, etc., to designate growth, water or other data
types. (An example of a saved OVERVIEW output file would be UFGA8801.SBO, where the
“0” designates Overview; other examples would be UFGA8801.SBS,G,C,W,N,P,D where the
letters designate Summary, Growth, Carbon, Water, Nitrogen, Phosphorus and Pest output
files, respectively.)
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TaBLE 2. EXxPERIMENT LisT FiLE. (FILEL = “EXP.LST”)

STRUCTURE
Vari abl e variabl e Nanel Header? For mat 3
Experinent |i st nunber 4 EXLTN # o1l 2

Experinent identifier, generally nade up of:
Institute code (2 characters)
Site code (2 characters)

Experi nent code (4 characters) EXPER FILENAME 1 C 8
File extension (where the 1st two characters

are the crop group code(e.g., “V‘H’)5 EXT EXT 1C3
Experi nent nare ENAVE ENAVE 1 C60

1 Abbreviations used as variable names in the IBSNAT models.

2 pAbbreviations suggested for use in header lines (those designated with “@7)
within the file.

3 Formats are presented as follows: number of leading spaces, variable type
(Character = C, Integer = 1), variable width.

4 “Experiment list number” is an optional entry for this line. |If it is not
used, two blank spaces must be left at the beginning of each line.

5 The IBSNAT models use “X” for the third character of the extension.

ExAaMPLE

*EXPERI MENT LI ST
@ FlI LENAME EXT

1 UFGA7801 SBX BRAGG, | RRI GATED&NON- | RRI GATED; 21 R
2 UFGA8101 SBX COBB, | RRI GATED+VEG+REPROD. STRESS; 31 R

3 UFGA9101 SBX POTENTI AL YI ELD EXAMPLE; 2CV; 2SI
4 UFGA9102 SBX CLI MATE CHANGE STUDY EXAMPLE; 2CV, ESI
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ExPERIMENT DETAILS FILE

One main file, referred to as FILEX (Table 3), documents the inputs to the models for
each “experiment” to be simulated. Each experiment could be a real one for which
there would be corresponding observed field data, or a hypothetical one defined for
simulation. Thus, inputs for many real and hypothetical experiments can be stored for
documentation and for use at different times. The file heading contains the experiment
code and name, the treatment combinations, and details of the experimental conditions
(field characteristics, soil analysis data, initial soil water and inorganic nitrogen condi-
tions, seedbed preparation and planting geometries, irrigation and water management,
fertilizer management, organic residue applications, chemical applications, tillage
operations, environmental modifications, harvest management), and simulation con-
trols. The experiment code uses the same convention as the file naming system to
provide information on institute, site, planting year, experiment number, and crop.

For example: UFGA8201MZ, is the code for maize experiment 01, planted in 1982 by
the institute designated by UF (University of Florida) at site GA (Gainesville). The file
can also contain the names of the people supplying the data set and information on the
plot sizes, etc., used in the experiment. It may also contain any incidents that occurred
during the course of the experiment that may affect the interpretation of the data.
These latter items are not normally used by simulations models, but are provided for
reference and assistance in interpreting simulation results. Documentation of these
sections is included in Table 3, for use when required.

The structure of FILEX has been designed with the goal of maximizing the flexibility of
input configurations while preserving the concept of entering only a minimum of
inputs to run a simulation. The file can be easily configured to accommodate very
different types of simulation runs. To enable this flexibility, the file description pro-
vides slots for inputs and descriptive information which may be needed for some types
of simulation runs but not for others. FILEX has been configured in such a way that
only those data required for individual simulations need be entered.

In order for FILEX to accommodate a wide variety of experimental layouts, a broad
definition of what comprises a treatment is necessary. For the purposes of data organi-
zation in FILEX, a treatment can be any factor of the experiment which varies. In
addition to such things as combinations of fertilizer rates, varieties and irrigation
levels, treatments can be different fields or different soils or different soil analyses or
different weather. Thus if an experiment compared varieties across locations without
water, nutrient and pest limitations, the locations of fields become treatments. This
enables one experiment to utilize multiple weather data sets which was not possible
when using the IBSNAT v2.1 model inputs and outputs (IBSNAT, 1990).
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Most experiments will have more than one treatment. Many experiments will be
conducted on only one site with treatments confined to such factors as fertilizer rates,
varieties or irrigation treatments. Alternatively, an experiment such as a plant
breeding experiment may span several sites where the sites and varieties are treat-
ments. To accommodate these differing possibilities, FILEX has been designed with
specific sections dedicated to particular categories of inputs. Only those sections
required for the particular simulation need be present in FILEX.

Thus, data for the first treatment of an experiment are entered in the appropriate
sections in FILEX. If, however, the experiment has more than one treatment, which
is usually the case, then the data which are common to all treatments need not be
repeated. This contrasts with the organization of inputs described for previous
generations of IBSNAT models (IBSNAT, 1986 and 1990). In this newest version,
only those data which are “new” for the treatment need be coded. For example, if an
experiment examined the effect of five nitrogen rates, FILEX would contain sections
for planting details and initial conditions and a section for fertilizer rate information
for the first treatment. For the second treatment, the planting details and initial
conditions would not be repeated but a second rate would appear in the fertilizer
details section.

The various sections of FILEX are summarized below.

FILE SECTION TYPICAL CONTENTS
Experiment details Experiment name and codes
General Names of people, addresses; name and location of

experiment site(s); plot information

Treatments Treatment number, name and specification of level
codes of the treatment factors

Cultivar Cultivar level, crop code, cultivar ID and name

Fields Specification of field level, ID, weather station
name, soil, and field description details

Soil Analysis Set of soil properties used for the simulation of
nutrient dynamics, based on field nutrient sam

pling, if any
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Initial Conditions Starting conditions for water and nitrogen in the
profile. Also used for carryover of root residue
from the previous crop, and N symbiosis
initializtion details when needed

Planting Details Planting date, population, seeding depth and
row spacing data

Irrigation and Water Management Irrigation dates, amounts, thresholds and rice
flood water depths

Fertilizers Fertilizer rate, date and type information

Residues Additions of straw, green manure, animal
manure

Chemical Applications Herbicide and pesticide application data

Environment Modifications Adjustment factors for weather parameters as

used in climate change and constant environ
ment studies (e.g., constant daylength, shading,
constant temperature, etc.)

Tillage Information Details of dates, types of tillage operations

Harvest Details Information on harvest dates, plant components
harvested, etc.

Simulation Controls Specification of simulation options (e.g., starting
dates), on/off options for model components
(e.g., water, and nitrogen balances), and output
options

It should be noted that for any particular simulation, only a few of these sections
would be needed. However, the minimum required information for a simulation
(that is, when there are no water, nutrient or pest stresses, and when soil water and
nitrogen balances are not used) are the Experiment, Cultivar, Treatment, Field,
Planting Details and Simulation Controls sections.
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TaBLE 3. ExPERIMENT DEeTAILs FiLE. (FILEX)

STRUCTURE
Vari abl e Vari abl e Nanel Header? For mat 3
Line 1
*EXP. DETAI LS: 0 C 13
Experinent identifier, nade up of:
Institute code | NSTE 1 C 2
Site code SI TEE 0 C 2
Experinent nunber/ abbreviation EXPTNO 0 C 4
Orop group code CG 0 C 2
Experi nent nane ENAVE? 1 C 60
* GENERAL®
Li ne 1(Peopl )
Nanes of scientists PECPLE PECPLE 1 C 75
Line 2 (Address)
Contact address of principal scientist ADDRESS ADDRESS 1 C 75
Line 3 (Sites)
Nanme and | ocation of experinental site(s)BSl TE( 8)6 SI TE(S) 1 C 75
Line 4 (Plot information)
QG oss plot area per rep, m 2 PAREA PAREA 3 R6 1
Rows per pl ot PRNO PRNO 11 5
Plot length, m PLEN PLEN 1 R5 1
Plots relative to drains, degrees PLDR PLDR 11 5
Pl ot spacing, cm PLSP PLSP 11 5
Pl ot | ayout PLAY PLAY 1 C5
Harvest area, nv?2 HAREA HAREA 1 R5 1
Har vest row nunber HRNO HRNO 11 5
Harvest row | ength, m HLEN HLEN 1 R51
Har vest met hod HARM HARM 1 C 15
Al'l other lines (Incidents)
Not es NOTES NOTES 1 C 75
* TREATMENTS
Treat nent nunber TRTNO TN o1 2
Rot ati on conponent: nunber (default=1); ROINO R 11 1
option (default=1) ROTOPT 0 11 1
Crop conponent nunber (default = 0) CRPNO C 11 1
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Treat ment namne TI TLET TNAME 1 C 25
Qul tivar |evel LNCU cu 11 2
Field | evel LNFLD FL 11 2
Soi |l anal ysis |evel LNSA SA 11 2
Initial conditions |evel LN C IC 11 2
Pl anting | evel LNPLT VP 11 2
Irrigation |evel LN R M 11 2
Fertilizer |evel LNFER MF 11 2
Resi due | evel LNRES MR 11 2
Chem cal applications |evel LNCHE MC 11 2
Tillage and rotations |evel LNTI L MT 11 2
Envi ronnental nodifications |evel LNENV ME 11 2
Harvest | evel LNHAR VH 11 2
Sinmul ation control |evel LNSI M SM 11 2
*CULTI VARS
Qul tivar |evel LNCU Ccu 01 2
Crop code CG CR 1 C2
Quitivar identifier

(I'nstitute code + Nunber) VARNO I NGENO 1 C 6
Qul tivar name CNAME ONAME 1 C 16
*Fl ELDS
Field I|evel LNFLD FL o1 2
Field ID (Institute + Site + Field) FLDNAM I D_FIELD 1 C 8
Weat her station code (Institute+Site) WSTA WETA 1 C 8
Sl ope and aspect, degrees from horizon-

tal plus direction (W NW etc.) SLOPE FLSA 1 C5
Obstruction to sun, degrees FLOB FLOB 1 R50
Dr ai nage type, code’ DFDRN FLDT 1 C5
Drain depth, cm FLDD FLDD 1 R50
Drain spacing, m SFDRN FLDS 1 R50
Surface stones(Abundance, %Si ze, S, M L) FLST FLST 1 C5
Soil texture’ SLTX SLTX 1 C5
Soi | depth, cm SLDP SLDP 1 R50
Soil ID (Institute+Site+Year+Soil) SLNO ID SO L 1 C 10
*SO L ANALYSI S
Line 1
Soi | anal ysis |evel LNSA SA o1 2
Anal ysis date, year + days from Jan. 1 SADAT SADAT 11 5
pH in buffer determ nation nethod,

code’ SVHB SVHB 1 C5
Phosphorus det erm nati on nethod,

code’ SVPX SMPX 1 C5
Pot assi um det er mi nati on method, code’ SMKE SMKE 1 C5
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Al other lines (L = Layer numrber)

Soi |l anal ysis |evel LNSA SA o1 2
Depth, base of layer, cm SABL(L) SABL 1 R50
Bul k density, noist, ?cm3 SADM L) SADM 1 R5 1
Organi ¢ carbon, g kg SAQC(L) SACC 1 R5 2
Total nitrogen, g kg‘1 SAN (L) SAN 1 R5 2
pH i n wat er SAPHW L) SAHW 1 R5 1
pH in buffer SAPHB( L) SAHB 1 R5 1
Phosphorus, extractable, ny kg‘1 SAPX( L) SAEX 1 R5 1
Pot assi um exchangeabl e, cnol kg'1 SAKE( L) SAKE 1 R5 1
*INTIAL CONDI TI ONS
Line 1
Initial conditions Ievel LN C IC 01 2
Previ ous crop code PRCRCP PCR 1 C5
Initial conditions measurenent | DAYl C | CDAT 11 5

date, year + days
Root wei ght from previous crop, kg hal WRESR | CRT 1 R50
Nodul e wei ght from previous crop, kg ha 1 WRESND | CN\D 1 R50
Rhi zobi a nunber, 0 to 1 scale

(default = 1) EFI NOC | CRN 1 R5 2
Rhi zobi a effectiveness, 0 to 1 scale

(default = 1) EFNFI X | CRE 1 R5 2
Al other lines (L = Layer numrber)
Initial conditions Ievel LN C IC 01 2
Depth, base of layer, cm DLAYR (L) | CBL 1 R50
Vater, cn® cm3 x 100 vol une per cent SWN T(L) SH20 1 R5 3
Amonium KO, g elemental N l\/g'1 soi | | NHA( L) SNH4 1 R5
Ntrate, KO, g elenental NNg‘lsoiI | NOGB( L) SNCB 1 R51
*PLANTI NG DETAI LS
Planting | evel nunber LNPLT MP o1 2
Planting date, year + days fromJan. 1 YRPLT PDATE 11 5
Energence date, earliest treatnent | EMRG EDATE 11 5
Pl ant popul ation at seeding,

plants nt?2 PLANTS PPOP 1 R5 1
Pl ant popul ation at energence,

plants n?2 PLTPOP PPOE 1 R5 1
Pl anting nethod, transplant (T),

seed (S), pregerm nated seed (P)

or nursery (N) PLME PLME 5 C1
Pl anting distribution, row (R),

broadcast (B) or hill (H) PLDS PLDS 5 C1
Row spaci ng, cm ROWSPC PLRS 1 R50
Row direction, degrees fromN AZI R PLRD 1 R50
Pl anting depth, cm SDEPTH PLDP 1 R51
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Planting naterial dry weight, kg ha 1 SDWIPL PLWI 1 R50
Transpl ant age, days SDAGE PAGE 1 R50
Tenp. of transplant environnment, °C ATEMP PENV 1 R5 1
Plants per hill (if appropriate) PLPH PLPH 1 R5 1
*| RRI GATI ON AND WATER MANAGEMENT
Line 1
Irrigation |evel LN R M o1 2
Irrigation application efficiency,

fraction EFFI RX EFIR 1 R5 2
Managenent depth for automatic

application, cm DSA LX | DEP 1 R50
Threshol d for autonatic appl., %of nmax.

avai | abl e THETCX | THR 1 R50
End point for automatic appl., %of nax.

avai | abl e | EPTX | EPT 1 R50
End of applications, growh stage | OFFX | OFF 1 C5
Met hod for automatic applications, code® | AVEX | AVE 1 C5
Amount per irrigation if fixed, nm Al RAMX | AMT 1 R50
Al other lines (J = Irrigation application nunber)
Irrigation |evel LN R M o1 2
Irrigation date, year + day or days

fromplanting | DLAPL(J) | DATE 11 5
Irrigation operation, code’ | RROCD(J) | ROP 1 C5
Irrigation amount, depth of water/water

tabl e, bund height, or percolation

rate, nmor mnday'l AMI(J) | RVAL 1 R50
*FERTI LI ZERS (INCRGANQ) (J = Fertilizer application nunber)
Fertilizer application |evel LNFERT MF o1 2
Fertilization date, year + day or days

fromplanting FDAY(J) FDATE 11 5
Fertilizer material, code’ | FTYPE(J) FMCD 1 C5
Fertilizer application/placenent, code’ FERCCD( J) FACD 1 C5

Fertilizer incorporation/application

depth, cm DFERT( J) FDEP 1 R50
Nin applied fertilizer, kg ha 1 ANFER( J) FAW 1 R50
Pin applied fertilizer, kg ha 1 APFER( J) FAWP 1 R50
Kin applied fertilizer, kg ha 1 AKFER( J) FAMK 1 R50
Cain applied fertilizer, kg ha 1 ACFER( J) FAMC 1 R50
CGher elenents in applied fertilizer,

kg ha 1 ACFER(J) FAVD 1 R50
QG her elenment code, e.g.,. M5 FOOOD( J) FOCD 1 C5
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*RES|I DUES AND OTHER ORGANI C MATERI ALS (J = Resi due application nunber)

Resi due managerent | evel LNRES MR o1 2
I ncorporation date, year + days RESDAY( J) RDATE 11 5
Resi due material, code’ RESCCD( J) RCCD 1 C5
Resi due anount, kg ha 1 RESI DUE(J)  RAMI 1 R50
Resi due nitrogen concentration, % RESN( J) RESN 1 R5 2
Resi due phosphorus concentration, % RESP(J) RESP 1 R5 2
Resi due pot assi um concentration, % RESK( J) RESK 1 R5 2
Resi due incorporation percentage, % R NP(J) RI NP 1 R50
Resi due incorporation depth, cm DEPRES( J) RDEP 1 R50
*CHEM CAL APPLI CATIONS (J = Chenical application nunber)
Chem cal applications |evel LNCHE MC o1 2
Application date, year + day or days from

pl anting CDATE( J) CDATE 11 5
Chemical material, code’ CHCOD( J) CHCOD 1 C5
Chem cal application amount, kg ha 1 CHAMT( J) CHAMT 1 R5 2
Chem cal application nethod, code CHVET(J) CHVE 1 C5
Chem cal application depth, cm CHDEP( J) CHDEP 1 C5
Chem cal targets CHT CHT 1 C5
*TILLAGE (J = Tillage application nunber)
Tillage | evel TL TL o1 2
Tillage date, year + da TDATE(J) TDATE 11 5
Tillage inplement, code TIMPL(J) TI MPL 1 C5
Tillage depth, cm TDEP(J) TDEP 1 R50
*ENVI RONVENT MCDI FI CATI ONS (J = Envi ronment nodi ficati on nunber)
Envi ronnent nodi fications |evel LNENV ME 01 2
Modi fication date, year + day or days

fromplanting WWDATE( J) CDATE 11 5
Dayl engt h adj ustnent factor (A S MR DAYFAC( J) E 1 C1
Dayl engt h adj ustnent, h DAYADJ(J) DAY 0 R4 1
Radi ati on adjustnent factor (A S MR RADFAC( J) E 1 C1
Radi ation adjustment, M m?2 d 1 RADADI(J)  RAD 0 R4 1
Tenperature (naxi mum) adj ustnent factor

(ASSMR TXFAC(J) E 1 C1
Tenperature (maxi mum) adjustnent, °C TXADJ(J) MAX 0 R4 1
Tenperature (m ni mum) adjustnent factor

(ASSMR TMFAC(J) E 1 C1
Tenperature (mni mun) adjustnent, °C TVADI(J) M N 0 R4 1
Precipitation adjustnent factor (A S,MR PRCFAC(J) E 1 C1
Precipitation adjustnent, mm PRCADJ(J) RAIN 0 R4 1
0o, adj ustment code (A SSMR C2FAC( J) E 1 C1
o, adj ust ment, vpm CRADI(J) c2 0 R4 O
Hum dity adjustnment factor (A SSMR DPTFAC(J) E 1 C1
Hum dity (dew pt) adjustnent, °C DPTADJ(J) DEW 0 R4 1
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Wnd adjustnment factor (A SSMR WADFAC( J) E 1 C1
Wnd adj ustment, km day'1 VWADADJ (J) W ND 0 R4 1
N.B. A=add, S =subtract, M= nultiply, R = replace
*HARVEST DETAI LS (J = Harvest nunber)
Harvest | evel LNHAR HL 01 2
Harvest date, year + day or days from

pl anting HDATE( J) HDATE 11 5
Harvest stage HSTQ J) HSTG 1 C5
Har vest conponent, code’ HCOM J) HCOM 1 C5
Harvest size group, code’ HSI Z(J) HSl Z 1 C5
Harvest percentage, % HPC( J) HPC 1 R50

1 Abbreviations used as variable names in the IBSNAT models.

2 pAbbreviations suggested for use in header lines (those designated with “@7)
within the file.

3 Formats are presented as follows: number of leading spaces, variable type
(Character = C, Real = R, Integer = 1), variable width, and (if real) number of
decimals.

4 1t is suggested that Experiment Name be composed of a short name, followed by a
blank space, summary of treatment factors, followed by a blank space, and end
with a local abbreviation for the experiment in parenthesis. This information
will then be available for searching and organizing experiments, using the list
managers described in Volume 1-3 (Hunt et al. 1994) of this book.

5 Each section in the actual Ffile needs a heading of this type.

6 1t is suggested that the SITE information on data line 3 be composed of a short
site name, followed by a blank space, then latitude, longitude, elevation (in
meters above sea level, and climate zone, each separated by a semi-colon. For
example:

GAINESVILLE,FL 29.63N;82.37W;40M;SEUSA

7

For a complete listing of these codes, see Appendix B.
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TREATMENT LEVEL INDICATORS

A system of pointers or treatment level indicators reduces the amount of data
contained in FILEX. These level indicators are used to specify the combinations
of inputs for each treatment. They flag the models as to which sections of FILEX
are needed for the simulation. Within each flagged section, the indicators point
to the data relevant to the chosen treatment.

The level indicators in the order in which they appear in FILEX, together with
their abbreviations are shown below:

Cultivar Level Cu
Field Level FL
Soil Analysis Level SA
Initial Conditions Level IC
Planting Level MP
Irrigation Level Ml
Fertilizer Level MF
Residue Level MR
Chemical applications Level MC
Tillage And Rotations Level MT
Environmental Modification Level ME
Harvest Level MH
Simulation Control Level SM

As an example, consider an experiment with 3 N rates and 2 irrigation manage-
ment levels. In this experiment, the cultivar, field details, initial conditions and
residue management remain the same for all treatments. Assuming planting
details and required simulation options are also the same for both treatments and
there is no consideration given to chemical, tillage and environmental modifica-
tion, then the treatment section of FILEX and the corresponding level indicators
would appear as below. Note how the level indicators for water and fertilizer
vary with treatments.

* TREATMENTS

@ R O C TNAME CUFL SAICM M M MR MCM ME MH SM
01 1 1 00 NLOWWATER 1 1 0 1 1 1 1 1 0 O O 0 1
02 1 1 0O30ONLOWWTER 1 1 0 1 1 1 2 1 0 0 0 0 1
03 1 1 09O NLOWWATER 1 1 0 1 1 1 3 1 0 O 0 0 1
04 1 1 00 NH WER 1 1 0 1 1 2 1 1 0 0 0 0 1
05 1 1 0O30ONH WAER 1 1 0 1 1 2 2 1 0 0 0 0 1
06 1 1 0O90ONH WAER 1 1 0 1 1 2 3 1 0 0 0 0 1
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From the data depicted here, the model will discern that it must locate data in the
cultivar (CU), field (FL), initial conditions (IC), planting (MP), irrigation (M), fertilizers
(MF), residue (MR) and simulation control (SM) sections of FILEX. The zeros for soil
analysis (SA), chemical (MC), tillage (MT), environment (ME), and harvest (MH) indi-
cate that no data are required for these sections. In treatment one, the irrigation data to
be used would be those appearing first in the irrigation section. The fertilizer data for
treatment one would be those appearing first in the fertilizer section. For the second
treatment the same irrigation data are used but the second set of fertilizer data from the
fertilizer section is used. For the fourth treatment, the second irrigation data set and the
first fertilizer data set are used.

Details of all sections of FILEX are provided in Table 3. It should also be noted that not
all entries within a particular section are required for all simulations. To facilitate
construction of a typical FILEX, various examples are provided in the “Examples”
section below.

SiMULATION CONTROL INFORMATION

The Simulation Controls section (see Table 4) in FILEX has two basic functions. First, it
specifies the options to be used in a particular simulation run and controls the types and
frequencies of outputs to be obtained. An OPTIONS line specifies whether the water
and nitrogen balances will be used and whether pest damage will be considered in the
run. The METHODS line specifies the methods for computing processes such as evapo-
transpiration and photosynthesis. The MANAGEMENT line specifies whether different
management operations, such as planting and irrigation, are to be based on recorded
data as input in the FILEX or are to be simulated internally based on automatic manage-
ment options specified in this section. The OUTPUTS line specifies the frequency of
daily outputs and the types of outputs to write (such as summary, growth, water,
nitrogen and pest). Since there are no default selections for the variables contained
under Methods, Management and Outputs, selections for these variables must be made.

The second function of the Simulation Control section is to specify the parameters for
controlling automatic management in the simulation (if any are used) for planting,
irrigating, applying nitrogen and residues, and harvesting. For example, information on
the “sowing” and “harvesting” windows for use with hypothetical experiments, as well
as the soil water threshold that triggers automatic application and the depth of water
management, are contained in this section.

One Simulation Control section is required for each FILEX, and more than one could be
used to control simulation for different treatments if needed.
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TaAaBLE 4. SiMULATION CONTROLS.
STRUCTURE
Vari abl e Variabl e Namel Header?2 For mat 3

Line 1: Ceneral

Level nunber LNSI M N 01 2
I dentifier TI TOOM GENERAL 1 C 11
Runs:

Year s NYRS NYERS 4 1 2

Replications NREPSQ NREPS 4 1 2
Start of Simulation, code: ISIM START 5 C 1
Suggest ed codes:

E = Oh reported energence date

| = Wen initial conditions neasured

P = reported planting date

S = O specified date
Date, year + day (if needed) YRSI M SDATE 11 5
Random nunber seed RSEED RSEED 11 5
Title TITSIM SNAME 1 C 25
Line 2. Qptions
Level nunber LNSI M N 01 2
I dentifier TI TOPT CPTI ONS 1 C 11
Water (Y = yes; N = no) | SWMT WATER 5 C1
N trogen (Y = yes; N = no) | SWNIT N TRO 5 C1
Synbiosis (Y=yes, N=no, U= unlinited N) | SW6YM SYMB 5 C1
Phosphorus (Y = yes; N = no) | SWPHO PHCSP 5 C1
Potassi um (Y = yes; N = no) | SWPOT POTAS 5 C1
D seases and other pests (Y =yes; N=no) ISWI'S DI SES 5 C 1
(Y = sinulate process; N = do not sinulate process)
Line 3: Methods
Level nunber LNSI M N 01 2
I dentifier TI TMET METHCODS 1 C 11
\at her MEWTH WHER 5 C 1

M = Measured data, as recorded

G = Smlated data, stored as *. WG files

S = Sinulated data (Internal weather generator using

nont hl y i nput s)

W = S mlated data (Internal WEN weat her generator)
Initial Soil Conditions MESI C | NCON 5 C 1

M = As reported

S = Sinulated outputs from previous nodel run
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Li ght interception MELI LI GHT 5 C1
E = Exponential with LA
H = ‘Hedgerow calculations
Evapor ati on MEEVP EVAPO 5 C1
P = FAO - Penman
R = Ritchie nodification of Priestley-Taylor
Infiltration MEI NF I NFI L 5 C1
R = Ritchie nethod
S = Soil Conservation Service routines
Phot osynt hesi s MEPHO PHOTO 5 C1
C = Canopy photosynthesis response curve
R = Radiation use efficiency
L = Leaf photosynthesis response curve
Li ne 4. Managenent
Level nunber LNSI M N 01 2
I dentifier TI TMAT MANAGEMENT 1 C 11
Pl anti ng/ Transpl anti ng | PLTI PLANT 5 C1
A = Automatic when conditions satisfactory
R = Onreported date
Irrigation and Water Managenent Il RRI IRRI G 5 C1
A Aut onati ¢ when required
N Not irrigated
F Automatic with fixed anounts at each irrigation date
R On reported dates
D As reported, in days after planting
[

LI I T 1 T I I 1 A A | B 1 |

Fertilization | FERI FERTI 5 C1
A Aut onati ¢ when required
N Not fertilized
F Automatic with fixed anounts at each fertilization date
R On reported dates
D As reported, in days after planting

Resi due applications | RESI RESI D 5 C1
Automatic for multiple years/crop sequences
No applications
Automatic with fixed anounts at each residue application date
On reported dates
As reported, in days after planting
| HARI HARVS 5 C1
Aut omati ¢ when conditions satisfactory
At reported growth stage(s)
At maturity
On reported date(s)
On reported days after planting

©
UxZO>rP5SO0OTTZ>
(2]
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Line 5: Qutputs

Level nunber LNSI M N 01 2
I dentifier TI TQUT QUTPUTS 1 C 11
Experinent (Y = yes, files naned with the
experiment code; N = no) | OX FNAVE 5 C1
General (Y = yes, new, A = append; N = no)
Overvi ew | DETO OWEW 5 C 1
Sunmary | DETS SUMRY 5 C 1
Details - individual aspects
Frequency of output (days) FROP FROPT 4 1 2
Gowh (Y = yes; N=no) | DETG GRAUT 5 C1
Carbon (Y = yes; N = no) | DETC CAQUT 5 C1
Water (Y = yes; N = no) | DETW WAQUT 5 C1
N trogen (Y = yes; N = no) | DETN N QuT 5 C 1
Phosphorous (Y = yes; N = no) | DETP M QuT 5 C 1
D seases and ot her pests (Y = yes;
N = no) | DETD D aJt 5 C 1
Wde (Y) or 80-columm (N daily
out puts | DETL LONG 5 C 1

Q her |ines
These deal separately with different aspects of automatic managenent. They
are only necessary if automatic nmanagerment is called for.

Pl anti ng:
Level nunber LNSI M N 01 2
I dentifier TI TPLA PLANTI NG 1 C 11
Earliest, year and day of year (YRDOY)PW N PFRST 11 5
Latest, year and day of year (YRDOY) PWII NL PLAST 11 5
Lower nost soil water, % SWPLTL PH20L 1 R50
Upper nost soil water, % SWPLTH PH2QU 1 R50
Managenent depth for water, cm SWPLTD PH20D 1 R50
Max. soil tenp. (10 cmav.), °C PTX PSTIMX 1 R50
Mn. soil tenp. (10 cmav.), °C PTTN PSTWN 1 R50
Irrigation and Water Managerent :

Level nunber LNSI M N 01 2
Identifier TITIRR IRRRGATION 1 C 11
Managenent depth, cm DSA L | MDEP 1 R50
Threshol d, % of maxi num avai | abl e THETAC | THRL 1 R50
End point, % of naxi num avail abl e | EPT | THRU 1 R50
End of applications, growh stage | OFF | ROFF 1 C5
Met hod, code | AVE | METH 1 C5
Amount per irrigation, if fixed, nm A RAMI | RAMI 1 R50
Irrigation application efficiency,

fraction EFFI RR | REFF 1 R5 2

DSSAT v3, Volume 2 « DSSAT v3, Volume 2 « DSSAT v3, Volume 2 « DSSAT v3, Volume 2 « DSSAT v3, Volume 2 « DSSAT v3, Volume 2 =

26



Input and Output Files = Input and Output Files < Input and Output Files « Input and Output Files = Input and Output Files = Input and

N trogen Fertilization:

Level numrber LNSI M N 01 2
Identifier TITNT N TROGEN 1 C 11
Application depth, cm DSA LN NVDEP 1 R50
Threshol d, N stress factor, % SA LNC NMIHR 1 R50
Amount per application, kg N ha 1 SA LNX NAWNT 1 R50
Material, code NCCDE NCCDE 1 C5
End of applications, growh stage NEND NACFF 1 C5
Resi dues:
Level numrber LNSI M N o1 2
Identifier TI TRES RESI DUES 1 C 11
I ncor poration percentage, % of
remai ni ng R P Rl PCN 1 R50
I ncorporation time, days after harvest NRESDL RTI ME 11 5
I ncorporation depth, cm DRESMG R DEP 1 R50
Har vest s:
Level numrber LNSI M N 01 2
Identifier TI THAR HARVESTS 1 C 11
Earliest, days after maturity HDLAY HFRST 11 5
Latest, year and day of year (YRDOY) HLATE HLAST 11 5
Percentage of product harvested, % HPP HPCNP 1 R50
Percentage of residue harvested, % HRP HRCNR 1 R50
1 Abbreviations used as variable names in the IBSNAT models.
2 pbbreviations suggested for use in header lines (those designated with “@7)
within the Ffile.
3 Formats are presented as follows: number of leading spaces, variable type
(Character = C, Real = R, Integer = 1), variable width, and (if real) number of

decimals.
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ExamprLEs OF FILEX FOR VARIOUS EXPERIMENTS

The examples chosen below commence with the most simple experiment where
only a minimum set of data are required and end with a soil fertility simulation
experiment where the simulation models require considerably more data.

ExPERIMENT 1 (POTENTIAL YIELD)

Users may wish to examine the impact of weather on crop duration and yield
potential of two varieties of soybean at two sites with no water, nutrient or pest
constraints. For this experiment the only data required in FILEX are the experi-
ment and treatment titles and codes for the variety, soil, a weather data set,
planting data and simulation controls. The codes for variety and soil must also
be contained in the cultivar and soil files, respectively, so that crop models can
obtain the genetic coefficients for the planted variety and the soil inputs for the
soil in which the crop was grown. The file name for weather data is required,
e.g., UFGA8801.WTH. Alternately, the code for weather data can be specified to
construct a file name which contains daily weather data in the DSSAT v3 crop
models, e.g., the code UFGA for the weather station would result in the file name
of UFGAB8801.WTH if the experiment were planted in 1988. An example FILEX
for this experiment is given in Table 5 and the required data are highlighted.
Note the default settings used in the Simulation Controls section.
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TaBLE 5. ExampLE FILEX FOrR A PoOTENTIAL YIELD EXPERIMENT IN VWHICH
THERE ARE Two VARIETIES OF SOYBEAN GROWN IN Two LocATioNs. THE
FiLE NAME FOR STORING THIS EXPERIMENT INFORMATION WoOULD BE
UFGA9101.SBX.

*EXP.DETAILS: UFGA9101SB SOYBEAN POTENTIAL YIELD, 2 VARIETIES, 2 SITES (EXAMPLE)

*GENERAL
@PEOPLE
A. B. HOWART AND K. T. BARTH
@ADDRESS
DEPARTMENT OF AGRONOMY, THE UNIVERSITY OF FLORIDA
@SITE
GAINESVILLE,FLORIDA, ANDHONOLULU , HAWAT I
@ PAREA PRNO PLEN PLDR PLSP PLAY HAREA HRNO HLEN HARM...........
30.0 4 15.0 0 50 N-S 10.0 10 2.0 Hand Harvest

@NOTES

Exanpl e experiment with 2 varieties at 2 locations. BRAGG and COBB
soybeans are planted at Gainesville, Florida in field UFGAO0OO1, weat her
station UFGA and soil UFGA9101, and planted at Honolulu, Hawaii, in field
| BUHO001, weather station IBUH in soil |BUH3801

*TREATMENTS o FACTOR LEVELS--—--——-———-
ONR O C TNAME. .o cu MP MI MF MR MC M
0 BRAGG AT GAINESVILLE 1 1
0 BRAGG AT HAWAII 1

0 COBB AT GAINESVILLE 2
0 COBB AT HAWAII 2

[oNeNeNoRy]

10
10
10
10

[eNeoNeoNe
[eNeoNoNe
[eNeoNoNe]
[eNeoNoNe

1
2 1
3 1
4 1
*CULTIVARS

@C CR INGENO CNAME

1 SB UFO001 BRAGG
2 SB UF0002 COBB

*FIELDS

@L ID_FIELD WSTA.... FLSA FLOB FLDT FLDD FLDS FLST SLTX SLDP ID _SOIL
1 UFGAOOO1 UFGA 90-N 0 DROO1 0 0 0 SA 180 UFGA9101
2 1BUHO001 1BUH 30-N 0 DROO1 0 0 0 SALO 200 IBUH8801

*PLANTING DETAILS
@P PDATE EDATE PPOP PPOE PLME PLDS PLRS PLRD PLDP PLWT PAGE PENV PLPH
1 91177 30.0 30.0 S R 75 0 4.0 -99 -99 -99.0 -99.0
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*SIMULATION CONTROLS
@N GENERAL NYERS NREPS START SDATE RSEED SNAME. . ..o cocceaaaaa-
1 1 1 S 91177 2150 POTENTIAL YIELD
@N OPTIONS WATER NITRO SYMBI PHOSP POTAS DISES
1 N N N N N N
@N METHODS WTHER INCON LIGHT EVAPO INFIL PHOTO
1 M M E R S C
@N MANAGEMENT PLANT IRRIG FERTI RESID HARVS
1 R N N N M
@N OUTPUTS XCODE OVVEW SUMRY FROPT GROTH CARBN WATER NITRO MINER DISES LONG
1 N Y Y 3 Y N N N N N N
@ AUTOMATIC MANAGEMENT
@N PLANTING PFRST PLAST PH20L PH20U PH20D PSTMX PSTMN
1 155 200 40 100 30 40 10
@N IRRIGATION IMDEP ITHRL ITHRU IROFF IMETH IRAMT IREFF
1 30 50 100 GSO00 IROO1 10 1.00
@N NITROGEN NMDEP NMTHR NAMNT NCODE NAOFF
1 30 50 25 FEOO1 GS000
@N RESIDUES RIPCN RTIME RIDEP
1 100 1 20
@N HARVEST HFRST HLAST HPCNP HPCNR
1 0O 365 100 0

Input and O
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ExPERIMENT 2 (CLiMATE CHANGE STUDY)

If users wish to determine the effects of a 4°C temperature increase on yield of
the crops in Experiment 1 described above, a section on Environmental Modifica-
tion would be added to FILEX. As shown in Table 6, which illustrates an ex-
ample FILEX for this experiment, the same 4 treatments from Experiment 1 are
included, then 4 additional treatments are specified with the Environmental
Modification level set to 1 under the Factor Levels in the Treatments section. In
the Environmental Modification section, an entry is made to specify that 4°C is
added to both daily minimum and maximum temperatures starting on the day of
planting. In this hypothetical experiment, which is to be simulated, there are still
no water, nutrient or pest stresses, and the soil water and nitrogen balances are
still not used. The settings for the Simulation Controls section remain the same
as those given in the example FILEX for “Experiment 1 (Table 5).
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TaBLE 6. ExamPLE FILEX For A CLIMATE CHANGE EXPERIMENT IN VWHICH
MaximMum AND MiINIMuUM DAILY TEMPERATURE ARE RAIseED 4 °C, AND
THERE ARE 2 VARIETIES OF SOYBEAN GROWN IN Two LocAaTioNs. THE
FiLE NAME FOR STORING THIS EXPERIMENT INFORMATION WouULD BE
UFGA9102.SBX.

*EXP. DETAI LS. UFGA9102SB SOYBEAN CLI MATE CHANGE : 2 VARIETIES, 2 SITES (EXAMPLE2)

* GENERAL

@ECPLE

A B. HOMRT AND K T. BARTH

@\DDRESS

DEPARTMENT OF AGRONOWY, THE UNIVERSI TY COF FLOR DA

@l TE

GAl NESVI LLE, FLOR DA, ANDHONOLULU, HAWAI |

@PAREA PRNO PLEN PLDR PLSP PLAY HAREA HRNO HLEN HARM . .........

30.0 4 15.0 0 50 NS 10.0 10 2.0 Hand Harvest

@\OTES

This is a climate change experiment with 2 varieties at 2 | ocations
Varieties BRAGG and COBB are planted at Gainesville, Florida in field
UFGAO001, weather station site UFGA and soil UFGA9101, and at Honol ul u,
Hawaii, in field | BUHO001, weather station site IBUH in soil |BUH380L1.
Max. and M n. tenperature are increased at 4C

*TREATMENTS eeeeeeeea o FACT
@ROCTNAME . ...
1 0 0 BRAGG AT GAI NESVI LLE
BRAGG AT HAWAI |

COBB AT CAl NESMI LLE

COBB AT HAWAI |

+4 C, BRAGG AT GAl NESMVILL
+4 C, BRAGG AT HAWAI |

+4 C, OOBB AT GAI NESMI LLE
+4 C, COBB AT HAWA |

<

O~NOOUAWN R
PR R RRE R
[eNeoNeoReoNoNoRa!
[eNoNoNoNoNoNa!
I\)I\)I—‘I—‘I\)I\)I—‘I—‘e
NFPNRPNRENRE
oooooooog
[eNeNeoNoNoNeoNoRole
|—\|—\|—\|—\|—\|—\|—\|—\%
[eNeoNoNoNoNoRoNe)
oooooooo%%
[m
oooooooo%q)
oooooooos
I—‘I—‘I—‘I—‘OOOO%
oooooooo§
PRrRPRRPRPPRPEPRZ

*CULTI VARS

@ CR | NGENO CNAME
1 SB UF0001 BRAGG
2 SB UF0002 CCBB

*FI ELDS
@ IDFELD WSTA ... FLSA FLGB FLDI FLDD FLDS FLST SLTX SLDP 1D SAL

1 UFGAOOO1 UFGA 90-N 0 DROO1 0 0 0 SA 180 UFGA9101
2 | BUHO001 | BUH 30-N 0 DROO1 0 0 0 SALO 200 | BUH8801
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*PLANTI NG DETAI LS
@ PDATE EDATE PPCP PPCE PLME PLDS PLRS PLRD PLDP PLW PAGE PENV PLPH
1 91177 30.0 30.0 S R 75 0 40 -99 -99-99.0-99.0

* ENVI RONMENTAL MCDI FI CATI ONS
@ CDATE EDAY ERAD EMAX EMN ERAIN EC2 EDEW EW ND
191177 A0.O A0O.OA4O0OA40A0O0A OAO0.0ADO0.0O0

*SI MULATI ON CONTROLS
@\ GENERAL NYERS NREPS START SDATE RSEED SNAME. . ..................

1 1 1 S 91177 2150 CLI NATE CHANGE S| MULATI ON
@\ CPTI ONS WATER Nl TRO SYMBI PHOSP POTAS DI SES
1 N N N N N N
@ METHODS WHER | NOON LI GHT EVAPO I NFI L PHOTO
1 M M E R S Cc
@I MANAGEMENT PLANT | RRI G FERTI RESI D HARVS
1 R N N N M
@\ QUTPUTS FNAVE OVWEW SUMRY FRCPT GRQUT CACQUT WAQUT NNQUT M QUT DIQUT LONG
1 N Y Y 3 Y N N N N N N

@ AUTQVATI C MANAGEMENT
@\ PLANTI NG PFRST PLAST PH2OL PH2QU PH2OD PSTMX PSTWN

1 155 200 40 100 30 40 10
@GN IRRIGATION IMDEP | THRL | THRU | ROFF | METH | RAMT | REFF
1 30 50 100 GS000 I ROO1 10 1.00
@\ N TROGEN NVDEP NMIHR NAMNT NCCDE NACFF
1 30 50 25 FEOO1 GS000
@\ RESI DUES R PCN RTI ME R DEP
1 100 1 20
@\ HARVEST HFRST HLAST HPONP HPONR
1 0 365 100 0
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ExPERIMENT 3 (IRRIGATION STUDIES)

In this example, one variety of maize is planted on 2 different dates, with and
without irrigation in a factorial arrangement. Table 7 shows the corresponding
example FILEX with the 4 treatments. Note that there are 2 entries in the Plant-
ing section and 2 entries in the Irrigation section since the date for the second
planting is different from that of the first planting. Also in this example, there is
an Initial Conditions section with initial values of soil water. The “-99” values in
the initial NO, and NH, columns indicate that initial values of soil nitrogen were
not taken. Because the soil nitrogen balance is switched off in the Simulation
Controls section, this will not affect results. Also note that the water balance is
switched on in the Simulation Controls section as indicted by the “Y” under
WATER in Options, and that the switch for irrigation management in the Simu-
lation Controls section is “R” under IRRIG in Management, which means that
reported field data are to be used in the simulation. Output controls specify that
the overview, summary, daily growth, and daily water outputs are to be pro-
duced with 3 day intervals.
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TaBLE 7. ExampPLE FILEX FoOrR A MAIizE IRRIGATION EXPERIMENT. THE FILE
NAME FOR STORING FHIS EXPERIMENT INFORMATION WouULD BE
UFGA8101.MZX.

*EXP. DETAILS: UFGA8101MZ MAI ZE EXPERI MENT, | RR. AND NON- |1 RR. ( EXAMPLE3)

* GENERAL
@EOPLE
DR J. BENNETT
@ADDRESS
GAINESVILLE, FLORIDA
@SITE
GAINESVILLE,FL 29.63N;82.37W;40M;SE-USA
@ PAREA PRNO PLEN PLDR PLSP PLAY HAREA HRNO HLEN HARM...........
30.0 4 15.0 0 50 NS 10.0 10 2.0 Hand harvest
@NOTES
This is a maize irrigation experinment, conducted at Gainesville, Florida,
using the variety Pioneer 304C with 4 treatnents :
2 irrigation levels and 2 planting dates

*TREATMENTS mmmmmeeee e - FACTOR LEVELS------------
@NROCTNAME. . ... CUFL SAICMW M M- MR MC M ME MH SM
1100IRRG PL-DAY 177 PI304C 1 1 0 1 1 1 0 O O O O O 1
2100 NONIRR PL-DAY 177,PIC304 1 1 0 1 1 0 0O O O O O O 1
3100IRRIG PL-DAY 195 PI304C 1 1 0 2 2 2 0 0 0 O 0 0 1
4100 NONIRR, PL-DAY 195, PICBO 1 1 0 2 2 0 0 O O O O O 1

* CULTI VARS

@ CR | NGENO CNAME

1 MZ UF0001 PI304C

*FI ELDS

@ |DFIELD WSTA.... FLSA FLOB FLDT FLDD FLDS FLST SLTX SLDP 1D SOL
1 UFGAOOO1 UFGA 90-N 0 DROO1 0 0 0 LOSA 180 UFGA7701

*I'NI'TI AL CONDI TI ONS

@ PCRICDAT ICRT ICND ICRN |ICRE
1 SB 81177 100 0 1.00 1.00
@ |1CBL SH20 SNH4 SNG3

1 5 0.086 -99.0 -99.0

1 15 0.086 -99.0 -99.0

1 30 0.086 -99.0 -99.0

1 45 0.086 -99.0 -99.0

1 60 0.086 -99.0 -99.0

1 90 0.076 -99.0 -99.0

1 120 0.076 -99.0 -99.0

1 150 0.130 -99.0 -99.0

1 180 0.258 -99.0 -99.0
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@ PCRICDAT ICRT ICND ICRN |ICRE
2 SB 81195 100 0 1.00 1.00
@ |1CBL SH20 SNH4 SNGO3
2 5 0.070 -99.0 -99.0
2 15 0.080 -99.0 -99.0
2 30 0.077 -99.0 -99.0
2 45 0.080 -99.0 -99.0
2 60 0.080 -99.0 -99.0
2 90 0.076 -99.0 -99.0
2 120 0.055 -99.0 -99.0
2 150 0.110 -99.0 -99.0
2 180 0.198 -99.0 -99.0

* PLANTI NG DETAI LS

@ PDATE EDATE PPOP PPCE PLME PLDS PLRS PLRD PLDP PLWI PAGE PENV PLPH
1 81177 9.5 9.5 S R 100 0 40 -99 -99-99.0 -99.0
2 81195 9.5 9.5 S R 100 0 40 -99 -99 -99.0 -99.0

*| RRI GATI ON AND WATER MANAGEMENT
@ |I|EFF IDEP ITHR IEPT IOFF IAME [|AMI
1 1.00 30 50 100 GS000 1 R001 15
@ |IDATE |IROP |RVAL
1 81204 | R001 19
1 81211 | ROO1 20
1 81227 | ROO1 20
1 81239 | ROO1 20
1 81249 | ROO1 20
@ EFIR IDEP ITHR IEPT IOFF I|AME |AMI
2 1.00 30 50 100 1B001 1B0O1 15
@ |IDATE |1ROP |RVAL
2 81211 I RoO1 20
2 81227 | ROO1 20
2 81239 | ROO1 20
2 81249 | ROO1 20
2 81258 | ROO1 30

*SI MULATI ON CONTROLS

@\ GENERAL NYERS NREPS START SDATE RSEED SNAME. ...................

1 1 1 S 81177 2150 MAIZE - | RRI GATI ON

@\ OPTI ONS WATER NI TRO SYMBI PHOSP POTAS DI SES

1 Y N N N N N

@\ METHODS WI'HER | NCON LI GHT EVAPO | NFI L PHOTO

1 M M E R S C

@\ MANACEMENT PLANT | RRI G FERTI RESID HARVS

1 R R N N M

@\ QUTPUTS FNAME OVWEW SUMRY FROPT GROUT CACQUT WACQUT NI OQUT M OQUT DI QUT LONG
1 N Y Y 3 Y N Y N N N N
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@ AUTOVATI C MANAGEMENT
@\ PLANTI NG PFRST PLAST PH2COL PH2QU PH2OD PSTMX PSTMN

1 155 200 40 100 30 40 10
@\ | RRIGATION I MDEP I THRL | THRU | ROFF | METH | RAMT | REFF
1 30 50 100 GS000 | ROO1 10 1.00
@\ NI TROGEN NVDEP NMTHR NAMNT NCODE NAOFF
1 30 50 25 FEOO1 GS000
@\ RESI DUES RI PCN RTI ME RI DEP
1 100 1 20
@\ HARVEST HFRST HLAST HPCNP HPCNR
1 0 365 100 0
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ExPERIMENT 4 (FERTILIZER AND IRRIGATION STUDIES)

In this final example, a maize crop is to be grown with and without irrigation,
and with 3 N fertilizer amounts (0, 50, and 100 kg N/ha). In Table 8, the example
FILEX shows that Fertilizer and Residue sections have been added. The Residue
section has only one entry, which means that all treatments had the same residue
management history. In the Fertilizer section, there are 2 entries to specify the 50
and 100 kg N/ha application levels. An entry was not required for the 0 kg N/
ha. Treatments 2, 4, and 6 were not irrigated, as indicated by the 0’s in the Ml
column, and treatments 1, 3, and 5 all had the same irrigation schedule. For
example, Treatment 5 had 50 kg N/ha applied and was irrigated 5 times. In the
Simulation Controls section, the water and nitrogen balances were both turned
on as indicated by the “Y” under WATER and NITRO in Options. This example
does not show a Soil Analysis section, since soil samples were collected from the
field for organic carbon, phosphorus, etc., and used to replace the values in the
soil file which may have been collected from another site. In this example,
recorded data were selected in the Simulation Controls section in Management as
shown by the irrigation section switched to “R” under IRRIG. If no irrigation
data are available, then the user can select the simulated irrigation management
option (“A” or “R”) which are both automatic. If the automatic (“A”) option for
fertilizer or irrigation is specified in Management in the Simulation Controls
section, then the model determines when management applications for these are
made. In that case, the user should specify the set points on when and how
much irrigation and/or fertilizer are applied and the method used to apply them.
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TaBLE 8. ExamMPLE FILEX For A MAIzE IRRIGATION AND NITROGEN LEVEL
ExPERIMENT. THE FILE NAME FOR STORING THIS EXPERIMENT INFORMATION
WouLb BE UFGA8102.MZX.

*EXP. DETAI LS: UFGA8102MZ MAI ZE EXPERI MENT, | RR. AND NI TROGEN ( EXAMPLEA4)

* GENERAL
@ECPLE
DR K. J. BOOTE
@\DDRESS
DEPARTMENT OF AGRONOMY, UNI'V. OF FLORI DA, GAI NESVILLE
@l TE
| RRI GATI ON PARK, GAI NESVI LLE, FLORI DA 29. 63N; 82. 37W 40M SE- USA
@PAREA PRNO PLEN PLDR PLSP PLAY HAREA HRNO HLEN HARM ..........
60.0 6 10.0 0 100 NS 20.0 10 2.0 Hand harvest
@\OTES
This is a maize irrigation experinment, conducted at Gainesville, Florida,
using the variety Pioneer 304C with 4 treatnents :
2 irrigation levels and 2 planting dates

*TREATMENTS e FACTOR LEVELS------------
@NROCTNAME. .. ... CUFL SAICMW M M MR MC MI ME MH SM
1100IRRIG ON 11 01 1 10100001
2100NONIRRG 0N 1 1 01 1 001 00 O0O01
3100IRRG 50 KGHA N 1 101 1 1 1 1000001
4100 NNIRRIG 50 KG HA 11 0 11 0 11 0 0 O O0 1
5100 IRIG 100 KG HA 11 0 11 1 2 1 0 0 0 0 1

6 1 00 NONVNITRRIG 100 KE HA 11 0 11 0 2 1 0 0 0 0 1

* CULTI VARS

@ CR | NGENO CNAME

1 MZ UF0001 PI 304C

*Fl ELDS

@ | D FIELD WSTA.... FLSA FLOB FLDT FLDD FLDS FLST SLTX SLDP D SOL
1 UFGAOOO1 UFGA 90-N 0 DROO1 0 0 0 LOSA 180 UFGA7701

*I'NITI AL CONDI TI ONS
@ PCRICDAT ICRT ICND ICRN ICRE

1 SB 81177 100 0 1.00 1.00
@ I1CBL SH2O SNH4 SNG3

1 50.086 0.6 1.5

1 15 0.086 0.6 1.5

1 30 0.086 0.6 1.5

1 45 0.086 0.6 1.5

1 60 0.086 0.6 1.5

1 90 0.076 0.6 0.6

1 120 0.076 0.6 0.5
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1 150 0.130 0.6 0.5

1 180 0.258 0.6 0.5

*PLANTI NG DETAI LS

@ PDATE EDATE PPOP PPCE PLME PLDS PLRS PLRD PLDP PLWI PAGE PENV PLPH
1 81177 9.5 9.5 S R 100 0 4.0 -99 -99-99.0-99.0

*| RRI GATI ON AND WATER MANAGEMENT

@ |IEFF IDEP ITHR IEPT IOFF [AME |AMI
1.00 30 50 100 1B001 IBOO1 15
| DATE | ROP |RVAL

81204 | ROO1 19

81211 | ROO1 20

81227 | ROO1 20

81239 | ROO1 20

81249 | ROO1 20

I—‘I—\I—‘HH©H

*FERTI LI ZERS (| NORGANI C)

@ FDATE FMCD FACD FDEP FAMN FAMP FAMK FAMC FAMO FOCD
1 81177 FECO5 APQ01 10 50 0 0 0 0 0
2 81177 FECO5 APQO1 10 100 0 0 0 0 0

*RESI DUES AND OTHER ORGANI C MATERI ALS
@ RDATE RCOD RAMI RESN RESP RESK RINP RDEP
1 81177 REOO1 1000 0.80 0.00 0.00 100 15

*SI MULATI ON CONTROLS

@\ GENERAL NYERS NREPS START SDATE RSEED SNAME. . ..................

1 1 1 S 81177 2150 MAI ZE- I RRI G & NI TROGEN

@\ OPTI ONS WATER NI TRO SYMBI PHOSP POTAS DI SES

1 Y Y N N N N

@\ METHCDS WIHER | NCON LI GHT EVAPO | NFI L PHOTO

1 M M E R S C

@\ MANAGEMENT PLANT | RRI G FERTI RESI D HARVS

1 R R R R M

@\ OUTPUTS FNAME OVVEW SUMRY FROPT GROUT CAQUT WAOQUT NI QUT M QUT DI QUT LONG
1 N Y Y 3 Y Y Y Y N N N

@ AUTOVATI C MANAGEMENT
@\ PLANTI NG PFRST PLAST PH2COL PH2QU PH2OD PSTMX PSTMN

1 155 200 40 100 30 40 10
@\ |RRIGATION [ NMDEP I THRL | THRU | ROFF | METH | RAMTI | REFF
1 30 50 100 GSO000 | R001 10 1.00
@\ NI TROGEN NVDEP NMTHR NAMNT NCODE NAOFF
1 30 50 25 FEOO1 GS000
@\ RESI DUES RI PCN RTI ME RI DEP
1 100 1 20
@\ HARVEST HFRST HLAST HPCNP HPCNR
1 0 365 100 0
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WEATHER DATA FILE

Daily weather data are required and must be available for the duration of the
growing season, beginning with the day of planting and ending at crop maturity.
Ideally, the weather file (FILEW) should contain data collected from before
planting to after maturity. This would allow a simulation to be started before
planting, thus providing an estimate of soil conditions at planting time. Addi-
tional weather data would also allow users to select alternate planting dates,
simulate planting decisions based on weather and soil conditions, and simulate
longer duration crop cultivars for model sensitivity analysis.

These files should be named according to the file naming convention described
previously in the section entitled “File Naming Conventions.” The first lines in
each weather data file, regardless of file length, contain some details of the site
(name, country, annual average temperature and amplitude of its monthly
averages, latitude and longitude, elevation). On all subsequent lines, there could
be 8 variables, 7 of which are different weather aspects. It is not necessary to
have data for all variables, but the minimum data required for DSSAT v3 crop
models are solar radiation, minimum and maximum air temperature and rainfall.
The standard format for variables should be followed. The structure of the file and
an abbreviated example is shown in Table 9. The file as presented is similar to
the standard weather data file used by IBSNAT models in DSSAT v2.1 (IBSNAT,
1989), but scope for more variables has been added. The DSSAT v2.1 files only
included total solar radiation, maximum and minimum air temperature, and
precipitation.
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TABLE 9. WEATHER DATA FiLE. (FILEW)

STRUCTURE
Vari abl e Vari abl e Namel Header 2  For mat 3
Line 1
*WEATHER : 0 C 10
Site + country name 1 C 60
Line 2
Institute code | NSTE I'N 2 C2
Site code S| TEE Sl 0C2
Latitude, degrees (decinals) XLAT LAT 1 R83
Longi tude, degrees (decinals) XLONG LONG 1 R83
El evation, m ELEV ELEV 1R50
Air tenperature average, °C TAV TAV 1R51
Air tenperature anplitude, nonthly

averages, °C TAVP AMP 1R51
Hei ght of tenperature nmeasurenents, m REFHT TIVHT 1R51
Hei ght of wind neasurenments, m V\WDHT VWWHT 1R51
All other lines
Year + days fromJan. 1 YRDOYW DATE 01 5
Sol ar radiation, M nr2 day'1 SRAD SRAD 1R51
Air tenperature maxi num °C TVAX TVAX 1R51
Air tenmperature mninum °C TM N TM N 1R51
Precipitation, mm RAI'N RAI'N 1R51
Dewpoi nt tenperature5, °C TDEW DEWP 1R51
Wnd run®, kmday 1 W NDSP W ND 1R51
Phot osynt heti ¢ active radiation (PAR) =

mol es nt 2 day~ 1 PAR PAR 1R51

1 Abbreviations used as variable names in the IBSNAT modelS.

2 Abbreviations suggested for use in header lines (those designated with “@7) within
the file.

3 Formats are presented as follows: number of leading spaces, variable type (Charac-
ter = C, Real = R, Integer = 1), variable width, and (if real) number of deci mals.

4 The blank space following a weather variable can be used to place a “flag,” which
would indicate an estimated value had replaced missing or suspect data. (e.g-,
UFGAE 29.6 32.6...), where “E” is the “flag” indicating the data item following
it (i.e,“29.6” ) is an error value. In this example, since no “flag” preceeds the

“ 32.67, this number is a reported value. (See Appendix D for a full listing of
Weather Flags.)

5 Optional data, which are used by crop models for some options but are not necessary.
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ExampPLE WEATHER DATA FiLE. (FILEW = “UFGA7801.WTH"*)

*WEATHER : GAI NESVI LLE, FLORI DA, U. S. A

@ | NS LAT LONG ELEV TAV  AWP REFHT VANDHT
UFGA  29.630 -82.370 40 20.9 7.4 1.5 2.0

@ATE SRAD TMAX TM N RAIN

78001 5.3 18.3 13.3 4.8
78002 11.1 18.3 8.3 0.0
78003 14.7 13.9 3.3 0.0
78004 14.4 19.4 0.0 0.0
78005 10.9 23.9 6.7 0.0
78006 10.8 25.6 11.1 0.0
78007 9.5 25.0 9.4 0.0
78008 3.1 23.9 15.6 10.4
78009 16.3 18.3 1.1 25.1
78010 15.7 8.9 -3.9 0.0
78011 15.4 11.7 -2.8 0.0
78012 7.2 19.4 1.7 0.0
78013 10.9 20.0 13.3 27.9
78014 11.4 14.4 3.3 0.0
78015 14.2 7.8 -3.3 0.0
78016 13.2 16.1 -3.9 0.0
78017 10.4 21.7 9.4 4.8
78018 15.0 21.7 6.7 0.0
78019 0.6 19.4 8.9 71.9
78020 4.3 16.7 7.2 6.9
78021 10.4 10.0 1.1 0.0
78022 13.4 16.7 1.1 0.0
78023 6.6 16.7 7.8 0.0
78024 10.7 23.3 5.6 0.0
78025 7.4 26.1 16.7 0.0
78026 17.1 25.6 6.1 5.6
78027 7.4 12.2 0.0 0.0
78028 15.9 11.1 -1.1 0.0
78029 17.4 10.6 -4.4 0.0
78030 16.2 12.2 -3.3 0.0
78031 3.8 12.2 4.4 0.0
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SoiL DAaTA FILE

The soil file (FILES) contains data on the soil profile properties. These data are
used in the soil water, nitrogen, phosphorus and root growth sections of the crop
models. The file generally contains information that is available for the soil at a
particular experimental site, and supplementary information extracted from a
soil survey database for a soil of the same taxonomic classification as the soil at
the experimental site. Occasionally, when a detailed soil analysis has been
performed at the experimental site, the file will contain no information from a
survey database.

In FILES, the first line of data contains the soil identifiers, information on soil
texture and depth, a description that could equate to the soil classification ac-
cording to a specified, locally used system (such as the Canadian soil classifica-
tion system), and the country. The second line contains geographic data together
with taxonomic information presented according to Soil Taxonomy (Soil Survey
Staff, 1975). The third line contains information on soil properties that do not
vary with depth, such as surface albedo, and on measurement techniques. The
fourth line contains data on the first layer; the fifth line on the second layer, and
so on for each succeeding layer in the soil profile. The second tier of information
for the soil layers is optional and contains variables related to the soil phospho-
rus balance, and other nutrients. Soil organic carbon is included in this file
because it is frequently used to compute other soil properties. The percentage of
sand is assumed to be 100 minus the percentages of clay and silt, and thus is not
included as an input. The number of layers, and the thickness of each layer
should be the same as those in the soil analysis and initial conditions sections of
the experiment file whenever possible. The file may contain properties for
several soils of the same classification, providing each soil has its own code
number. The data for each soil are simply appended to the file. The structure of
the file and a truncated example are shown in Table 10.

The data in the soils file are arranged so that entries need be made only for the
aspects simulated. For example, if only water aspects are to be simulated, only
those variables described as physical characteristics need be supplied. If only
water and nitrogen aspects are to be simulated, then the physical, N and pH
variables need to be entered. If phosphorus is to be considered, then all these
latter variables plus all P variables must be entered.
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TaBLE 10.SoiL DATA FiLe. (FILES)

STRUCTURE

Vari abl e Variabl e Namel Header 2 For mat 3
Line 1

*SA LS: 0 C 10
Institute + country nane 1 C70

Subsequent lines relate to sections, as follows:

Line 1
Identifier (Institute + Site + Year + Soil) PEDON IDSOL 1 C 10
Sour ce SLSOUR SLSOURCE 2 C 11
Texture, code? SLTX SLTX 1C5
Depth, cm SLDP SLDP 1 R50
Description or local classification SLDESC SLDESCRIP 1 C 50
Line 2
Site nane SSI TE SI TE 1 C11
Country name SCOUNT COUNTRY 1 C 11
Latitude SLAT LAT 1 R83
Longi t ude SLONG LONG 1 R83
Fami |y, SCS system TACON SCSFAM LY 1 C 50
Line 3
Col or, noist, Minsell hue SCOM SCoM 1C5
Al bedo, fraction SALB SALB 1 R52
Evaporation limit, cm U SLU1L 1R50
Drai nage rate, fraction day'1 SWCON SLDR 1 R52
Runoff curve number (Soil Conservation

Servi ce) CN2 SLRO 1R50
M neralization factor, 0 to 1 scale SLNF SLNF 1 R52
Phot osynt hesis factor, 0 to 1 scale SLPF SLPF 1 R52
pH in buffer determnation method, code? SMHB SMHB 1 C5
Phosphorus, extractable, determ nation

code? SVPX SMPX 1C5
Pot assi um det er mi nation method, code? SMKE SMWKE 1C5
Line 4 + (NL-1), where NL = number of layers.
(L = Layer nunber)
Depth, base of layer, cm ZLYR(L) SLB 1R50
Mast er horizon MH( L) SLIVH 1 C5
Lower limt, cmd cni3 LL(L) SLLL 1R5 3
Upper limt, drained, cm® cm 3 DUL(L) SDUL 1 R53
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Upper limt, saturated, cmd cnt 3 SAT(L) SSAT 1 R53
Root growth factor, 0.0 to 1.0 SHF( L) SRGF 1 R52
Sat. hydraulic conductivity, macropore,

cmh-1 SWCN( L) SSKS 1 R5 1
Bul k density, nmpoist, ¢ cni 3 BD( L) SBDM 1 R52
Organi ¢ carbon, % oCc(L) SLOC 1 R52
Cay (<0.002 mm, % CLAY(L) SLCL 1R51
Silt (0.05to 0.002 M), % SILT(L) SLSI 1 R51
Coarse fraction (>2 mm, % STONES( L) SLCF 1R51
Total nitrogen, % TOTN( L) SLNI 1 R52
pH in water PH(L) SLHW 1R51
pH in buffer PHKCL( L) SLHB 1R51
Cati on exchange capacity, cnol kg'1 CEC(L) SCEC 1R51

Line 4 + NL to (4 + NL + (NL - 1)), where NL = number of layers.
(L = Layer nunber)

Depth, base of layer, cm ZZLYR(L) SLB 1R50
Phosphorus, extractable, ng kg'l EXTP(L) SLPX 1R51
Phosphorus, total, ng kg'1 TOTP(L) SLPT 1R51
Phosphorus, organic, ng kg'1 ORGP(L) SLPO 1R51
CaCO3 content, g kg'1 CACO( L) SLCA 1R51
Al um num EXTAL(L) SLAL 1 R51
[ron EXTFE( L) SLFE 1 R51
Manganese EXTMN( L) SLWN 1R51
Base saturation, cnol kg'1 TOTBAS( L) SLBS 1R51
Phosphorus i sotherm A, mol kg'1 PTERMA( L) SLPA 1R51
Phosphorus i ostherm B, mmol kg'1 PTERMB( L) SLPB 1R51
Pot assi um exchangeabl e, cmol kg~ 1 EXK(L) SLKE 1R51
Magnesi um cnol kg'1 EXME( L) SLMG 1R51
Sodi um crol kg-1 EXNA( L) SL(NA 1 R5 1
Sul fur EXTS(L) SLSU 1 R51
El ectric conductivity, seinen SLEC(L) SLEC 1R51

1 Abbreviations used as variable names in the IBSNAT models.

2 Abbreviations suggested for use in header lines (those designated with “@7)
within the Ffile.

3 Formats are presented as follows: number of leading spaces, variable type (Char-
acter = C, Real = R, Integer = 1), variable width, and (if real) number of
decimals.

4

For a complete listing of these codes, see Appendix B.
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ExampLE SoiL DATA FiLe. (FILES = ““SOIL.SOL”)

*SO L INPUT FILE

*| BMZ910014 SCS FSA 180 M I 1 hopper Fine Sand
@l TE COUNTRY LAT LONG SCS FAM LY
Gai nesville USA 29.63 -82.37 Loany,silic,hyperth Arenic Paleudult ( 14)

@SCOM SALB SLUL SLDR SLRO SLNF SLPF SMHB SMPX SMKE
99 0.18 2.0 0.65 60.0 1.00 0.80 SA001 SA001 SA001
@ SLB SLMH SLLL SDUL SSAT SRGF SSKS SBDM SLOC SLCL SLSI  SLCF SLNI SLHW SLHB SCEC

5 -99 0.026 0.096 0.230 1.000 -99 1.30 2.00 -99 -99 -99 -99 -99 -99 -99
15 -99 0.025 0.086 0.230 1.000 -99 1.30 1.00 -99 -99 -99 -99 -99 -99 -99
30 -99 0.025 0.086 0.230 0.800 -99 1.40 1.00 =-99 -99 -99 -99 -99 -99 -99
60 -99 0.025 0.086 0.230 0.200 -99 1.40 0.50 =-99 -99 -99 -99 -99 -99 -99
90 -99 0.028 0.090 0.230 0.100 -99 1.45 0.10 =-99 -99 -99 -99 -99 -99 -99

120 -99 0.028 0.090 0.230 0.050 -99 1.45 0.10 -99 -99 -99 -99 -99 -99 -99
150 -99 0.029 0.130 0.230 0.002 -99 1.45 0.04 -99 -99 -99 -99 -99 -99 -99
180 -99 0.070 0.258 0.360 0.000 -99 1.20 0.24 -99 -99 -99 -99 -99 -99 -99
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GENOTYPE

Three files are suggested for dealing with the morphological and physiological
characteristics of a particular genotype: one for the specific species (crop) charac-
teristics (FILEG), one for the “ecotype” characteristics within a species (FILEE),
and one for the specific cultivar characteristics within an ecotype grouping
(FILEC).

These files would contain all genotype specific inputs required for simulation.
Their content and organization, and indeed their usage, currently vary greatly
among crop models and crops. No attempt has been made, therefore, to docu-
ment contents. The use of at least one genotype file, specifically FILEC, is highly
recommended. For such a file, a standard format is recommended with each line
beginning with 6 spaces for a cultivar identification code (the first two items
should be the code for the Institute that assigned the number), a blank, 16 spaces
for the cultivar name, a blank, 6 spaces for a type identifier (e.g., an identifier for
highland or lowland bean ecotypes), and then data in a (1X, F5.?) format (i.e., 1
blank, followed by 5 spaces for a real variable with the required number of
decimals).

Input and O
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CHAPTER FOUR.
OUTPUTS

A number of output files for each simulation run, which may encompass several
experiments, are described in Table 1. The first output file, OVERVIEW.OUT
(Table 11), provides an overview of input conditions and crop performance, and
a comparison with actual data if available. The first section in this file presents
information that uniquely describes the simulated data set, as described below.

Line 1: Run number and description; default to experiment code and
name plus treatment number and name

Line 2: Model name and version

Line 3: Experiment name, Institute code, Site code, Experiment no., Crop
(group) code

Line 4: Treatment number and specifications

Line 5: Crop, cultivar, ecotype

Line 6: Simulation starting date

Line 7: Planting date, population, and row spacing

Line 8: Weather location, site and year
Line 9: Soil number, texture and family
Line 10:  Soil initial conditions

Line 11:  Water balance

Line 12:  Irrigation

Line 13:  Nitrogen balance

Line 14:  Fertilizer N applications

Line 15:  Residue applications

Line 16: Environmental options

Line 17:  Simulation options

Line 18: Management options

The second section contains a summary of soil characteristics and cultivar coeffi-
cients. The next section deals with the crop and soil status at the main develop-
mental stages, followed by a comparison of simulated and measured data for
major variables. This in turn is followed by information on simulated stress
factors and weather data summary during the different developmental phases (as
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appropriate to the crop). An example of the file is shown in Table 11.

The second output file, SUMMARY.OUT (Table 12), provides a summary of
outputs for use in applications programs with one line of data for each crop
season. The third to last files contain detailed simulation results, including
simulated seasonal (at daily or less frequent intervals) growth and development
(Table 13), carbon balance (Table 14), water balance (Table 15), nitrogen balance
(Table 16), phosphorus balance and pest (Table 17) aspects. These files are
included for detailed graphic and numerical comparisons of simulated results
with data collected periodically during a growing season. They can be saved in
files named according to the code of the first experiment in the simulation ses-
sion, but with a final letter to indicate the aspect dealt with in the file.

All of the above output files are set up so that successive simulated results in one
session are appended to the respective files. The output files are temporary
information transfer files, created during simulation, and they are overwritten
when a new simulation session is started. The output files can include additional
information such as may relate to parameter changes for sensitivity analysis.
However, the symbol “!” should be put in column 1 when such additional infor-
mation is included in the output files. The “!” symbol designates a comment and
graphics and other analysis programs must be designed to ignore these lines.
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TABLE 11.EXAMPLE OF THE SIMULATION OVERVIEW FILE. (OUTO)

*SI MULATI ON OVERVI EW FI LE

*RUN 1 : | RRI GATED, COBB
MODEL : CRGRO940 - SOYBEAN
EXPERI MENT : UFGA8101 SB COBB, | RRI GATED, VEG & REPRCD. STRESS
TREATMENT 1 : | RRI GATED, COBB
CROP : SOYBEAN CULTI VAR : COBB - MATURITY GROUP 8
STARTI NG DATE : JUN 26 1981
PLANTI NG DATE : JUN 26 1981 PLANTS/ n2 : 35.9 ROW SPACING : 76.cm
WEATHER : UFGA 1981
SO L : 1 BSB910015 TEXTURE : - M1l hopper Fine Sand
SOL INITIAL C: DEPTH: 180cm EXTR. H2O 158. 4nm NO3: . 0kg/ ha NH4: . 0kg/ ha
WATER BALANCE : | RRI GATE ACCORDI NG TO FI ELD SCHEDULE
| RRI GATI ON : 315 mMm I N 19 APPLI CATI ONS
NI TROGEN BAL. : SO L-N, N-UPTAKE & DYNAM C N- FI XATI ON SI MULATI ON
N FERTILI ZER : 0 kg/ha IN 0 APPLI CATI ONS
RESI DUE/ MANURE : 0 kg/ha IN 0 APPLI CATI ONS
ENVI RONM  OPT. : DAYL= .0 SRAD= .0 TMAX= .0 TMN= .0
RAI N= .0 CO2 = R 330.0 DEWS= .0 WND= .0

SI MULATION OPT : WATER :Y NTROGEN.Y NFIXY PESTS :N PHOTO :C ET :R
MANAGEMENT OPT : PLANTING R IRRIG :R FERT :R RESIDUE:R HARVEST:M WH M

*SUMVARY OF SO L AND GENETI C | NPUT PARAMETERS

SO L LONER UPPER SAT EXTR INT ROOT BULK pH NC3 NH4 ORG
DEPTH LIMT LIMT SW SW SW DI ST DENS C
cm cnd/cnB cnB/ cnB cnB/cnB g/ cnB ugN'g ugNg %
0- 5 .023 .086 .230 .063 .086 1.00 1.36 5.30 00 00 90
5- 15 .023 .086 .230 .063 .086 1.00 1.40 5.40 .00 .00 69
15- 30 023 086 .230 063 086 50 1.46 5.70 00 .00 28
30- 45 023 086 .230 063 086 29 1.47 5. 80 00 00 20
45- 60 .023 .086 .230 .063 .086 .29 1.47 5. 80 00 00 20
60- 90 .021 .076 .230 .055 .076 .38 1.43 5.90 .00 00 09
90-120 .020 .076 .230 .056 .076 .13 1.48 5.90 00 00 03
120-150 .027 .130 .230 .103 .130 .06 1.57 5.90 00 00 03
150-180 .070 .258 .360 .188 .258 .03 1.79 5.90 00 00 03
TOT- 180 5.5 21.4 45.3 15.8 21.4 <--cm - kg/ha--> .0 .0 38949
SO L ALBEDO .18 EVAPORATION LIMT : 5.00 M N. FACTOR : 1.00
RUNOFF CURVE # :66. 00 DRAI NAGE RATE .50 FERT. FACTOR : .84
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SOYBEAN CULTI VAR : 1 B0002- COBB ECOTYPE : SB0801- MATURI TY GROUP 8
CSDVAR :12.25 PPSEN : .33 EMGFLW?21.00 FLWFSD:16.00 FSD-PHM :37.00
WPSD : .180 SDPDVR : 2.05 SDFDUR :23.00 PODDUR :15.00 XFRUT : 1.00

*SI MULATED CROP AND SO L STATUS AT MAI N DEVELOPMENT STAGES

RUN NO. 1 | RRI GATED, COBB

DATE CROP GCROANMTH  BIOWMASS LAl LEAF ET RAIN IRRIG SWATER CROP N STRESS

ACE STAGE kg/ ha NUM mm mm mm mm kg/ha % H2O N
26 JUN 0 START SIM 0 .00 .0 4 18 0 172 0 .0 .00 .00
26 JUN 0 SOW NG 0 .00 .0 4 18 0 172 0 .0 .00 .00
29 JUN 3 EMERGENCE 25 .04 .0 5 19 0 162 15.1.00 .00
29 JUN 3 END JUVEN. 25 .04 .0 5 19 0 162 15.1.00 .00
7 JUL 11 UNI FOLI ATE 81 .13 1.3 13 19 8 158 3 3.4 .00 .00
11 JUL 15 FLOAER IND 143 .25 2.3 25 41 8 161 4 3.0 .07 .00
11 AUG 46 FIRST FLWR 2630 4.45 11.1 165 141 85 157 96 3.7 .02 .00
27 AUG 62 FIRST POD 4320 5.41 15.5 230 165 142 157 153 3.6 .00 .00
27 AUG 62 FIRST POD 4320 5.41 15.5 230 165 142 157 153 3.6 .00 .00
29 AUG 64 END MSNODE 4337 5.20 16.1 235 192 142 180 155 3.6 .00 .00
5 SEP 71 END LEAF 5163 5.06 16.1 265 219 142 147 175 3.4 .00 .00
7 SEP 73 FIRST SEED 5355 4.96 16.1 272 221 157 153 179 3.3 .00 .00
8 OCT 104 END POD 7978 3.30 16.1 397 248 272 142 269 3.4 .00 .00
18 OCT 114 PHYS. MAT 8658 3.03 16.1 429 250 287 124 302 3.5 .00 .04
30 OCT 126 HARV. MAT 7340 .20 16.1 456 268 315 134 264 3.6 .00 .16
30 OCT 126 HARVEST 7340 .20 16.1 456 268 315 134 264 3.6 .00 .16

*MAIN GROMH AND DEVELOPMENT VARI ABLES

@ VARI ABLE PREDI CTED  MEASURED
ANTHESI S DATE ( DAP) 46 47
FIRST PEG / POD (DAP) 62 66
FI RST SEED ( DAP) 73 66
PHYSI OLOG CAL MATURI TY (DAP) 114 118
POD YI ELD (kg/ ha) 4545 4526.
SEED YI ELD (kg/ ha) 3575 3502.
SHELLI NG PERCENTAGE (% 78. 65 -99
WEI GHT PER SEED (g) . 165 . 1476
SEED NUMBER ( SEED 1) 2166 2374.
SEEDS/ POD 2.05 1.88
MAXI MUM LAl (n2/ nR) 5.41 6.25
Bl OVASS (kg/ ha) AT ANTHESI S 2630 -99
Bl OVASS N (kg N ha) AT ANTHESI S 96 -99
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Bl OVASS (kg/ ha) AT HARVEST MAT. 7340 6851.
STALK (kg/ha) AT HARVEST MAT. 2712 2137.
HARVEST | NDEX (kg/ kg) . 487 -99
FINAL LEAF NUMBER (MAIN STEM 16. 10 -99
SEED N (kg N ha 228 -99
Bl OVASS N (kg N ha) 264 -99
STALK N (kg N ha) 21 -99
SEED N (% 6. 37 -99

*ENVI RONMENTAL AND STRESS FACTORS

| - - DEVELOPMENT PHASE--|-TIME-|------- VEATHER- - - - - - - - | |---WATER--| |- N TROGEN-|
DURA TEMP TEMP SOLAR PHOTOP PHOTO GROWIH PHOTO GROWIH
TION MAX MN RAD [day] SYNTH SYNTH
days oC oC M/ n2 hr
Emergence -First Flower 43 34.07 22.26 20.01 13.60 .000 .019 .000 .000
First Flower-First Seed 27 32.41 21.98 16.30 12.80 .000 .000 .000 .000
First Seed - Phys. Mat. 41 30.87 17.54 16.38 11.78 .000 .000 .049 .009
Emergence - Phys. Mat. 111 32.48 20.45 17.77 12.73 .000 .007 .018 .003

= Mninmm Stress

= Maxi mum Stress)

SOYBEAN  YIELD : 3575 kg/ha  [DRY VEI GHT]
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TAaBLE 12. DETAILED SIMULATION SUMMARY OuTPuT FILE. (OUTS)

STRUCTURE
Vari abl e Variabl e Namel Header?  Format3
Line 1
* SUMVARY : 0 C10
Institute code | NSTE 1 C2
Site code S| TEE 0C2
Experi ment code EXPTNO 0C4
Crop group code CROP 1 C2
Experi ment nane ENAVE 1 C 60
Line 2 to number runs made. Details of each simulation run, as follows:
Run numnber RUNO RP 01 2
Treat nent nunber TRTNO TN 11 2
Rot ati on conponent ROTNO R 111
Rot ati on option ROTOPT o] o1 1
Crop comnponent CRPNO C ol 1
Crop code CROP CR 1 C2
Title TI TLET TNAM 1 C19
Field identifier FLDNAM FNAM 1C8
Sinmul ation start date, year + day of year YRSI M SDAT 115
Pl anting date, year + day of year YRPLT PDAT 115
Ant hesi s date, start, year + day of year YRNRL ADAT 115
Maturity (physiological) date, year-+day

of year YRNR7 VDAT 115
Harvest date, year + day of vyear YRDOY HDAT 115
Planting material dry weight, kg ha- 1 SDRATE DWAP 115
Canopy dry weight at maturity, kg ha 1 TOPWE CWAM 115
Yield at maturity, kg ha-1 SDWI HWAM 115
Yield at harvest, kg ha 1 SDWIAM HWAH 115
Harvest ed byproduct dry weight, kg ha 1 BWAH BWAH 115
Harvest product individual dry wt., ng or g HWM HAUM 115
Harvest product nunber per n? at maturity SEEDNO H#AM 115
Harvest product nunber per unit at maturity PSPP H# UM 1 R52
Irrigation applications, nunber NAP | REM 115
Irrigation applied, cunmulative, mm TOTIR | RCM 115
Precipitation cumul ative, mm CRAIN PRCM 115
Evapotranspirati on in season,

cunul ative, nmm CET ETCM 115
Runof f, cunul ative, mm TRUNOF ROCM 115
Cunrul ative drainage fromprofile, mm TDRAI N DRCM 115
Water remaining in soil, available, nm PESW SVWKM 115
Ni trogen applications, nunber NAPNI T NI #M 115
Ni trogen applied, cunulative, kg ha- 1 AMINI T NI CM 115
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Ni trogen fixed, cunulative, kg ha 1 WINFX NFXM 115
Total N uptake during season, kg/ha WINUP NUCM 115
Ni trogen | eached, cunulative, kg ha 1 TLCH NLCM 115
Inorganic Nin soil at maturity, kg/ha TSIN NI AM 115
Tops N at maturity, kg ha 1 WINCAN CNAM 115
Nitrogen in harvest product (seed), kg ha-l WINSD GNAM 115
Resi due, etc. applied, cunulative, kg ha-l CRESAP RECM 115
Soil organic N at end of season, kg ha 1 TSON ONAM 115
Soil Cat end of season, t ha'1l TSOC OCAM 115
Nunber of phosphorus applications NNAPHO PO#EM 115
Total P applied during season, kg/ha TOTPH POCM 115
Cumul ative plant P uptake, kg/ha TOTPUP CPAM 115
Soil P at end of season, kg/ha TPLEFT SPAM 115

1 Abbreviations used as variable names in the IBSNAT models.

2 Abbreviations suggested for use in header lines (those designated with “@”)
within the file.

3 Formats are presented as follows: number of leading spaces, variable type (Char-
acter = C, Real = R, Integer = 1), variable width, and (if real) number of
decimals.
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ExAaMPLE SuUMMARY OuTpPUT FILE

*SUMVARY : UFGA8101 SB COBB, | RRI GATED, VEG & REPROD. STRESS

PIDENTIFIERS. . ... DATES. . ... .
@P TN ROC CR TNAM FNAM SDAT PDAT ADAT NDAT HDAT
1 1 110 SB | RRI GATED, COBB UFGAOOO1 81177 81177 81223 81291 81303
2 2 110 SB I RRI GATED, WTH VEG UFGAO001 81177 81177 81224 81293 81305
3 3 110 SB I RRI GATED, WTH REP UFGAO001 81177 81177 81223 81291 81303
1 1 110 SB | RRI GATED UFGAOOO1 78166 78166 78211 78282 78294
2 2 110 SB NON - | RRI GATED UFGAOOO1 78166 78166 78211 78278 78290
DRY VEIGHTS. . ...

bwaP WM HWAM HWAH BWAH HWM HEAM  HEUM
81 7340 3575 3575 3765 165 2166 2.05
81 6178 3174 3174 3004 157 2021 2.05
81 7038 3389 3389 3649 159 2126 2.05
75 6116 2962 2962 3153 134 2208 2.05
75 3056 1139 1139 1917 145 784 2.05

VWATER. .. ...
IREM |RCM PRCM ETCM ROCCM DRCM  SWKM
19 315 268 456 0 72 134
13 206 269 424 0 36 121
15 264 268 448 0 72 104
19 190 534 440 31 290 74
0 0 534 319 31 284 59

NETROGEN. . ...

Nl#M NICM NFXM NUCM NLCM N AM CNAM GNAM

0 0 352 2 0 32 264 228
0 0 322 1 0 29 234 202
0 0 342 1 0 31 252 216
0 0 314 4 20 39 222 189
0 0 204 2 20 37 96 73
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ORGANI C MATTER. .. PHOSPHORUS. ...........
RECM ONAM OCAM PO#M POCM CPAM SPAM
0 3870 39 0 0 0
0 3873 39
0 3873 39
1000 3838 39
1000 3842 39

o O O o
o O O o
o O oo
O OO oo
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TaBLE 13. DETAILED SIMULATION GROWTH OuTpPUuT FILE. (OUTG)

STRUCTURE
Vari abl e Variabl e Namel Header 2 For mat 3
Line 1
Run nunber 4 NREP 51 3
Run identifier TI TLER 10 C 25
Line 2
Model nane MODEL 18 C 8
Crop nanme CROPD 3 C 10
Line 3
Experiment identifier, made up of:

Institute code I NSTE 18 C 2

Site code S| TEE 0 C 2

Experiment nunber/abbreviation EXPTNO 0 C 4
Crop group code CROP 1 C 2
Experiment name (Treatnent set and

experinental condition nanes,

separated by a seni-col on) ENAMVE 18 C 60
Line 4
Treat nent numnber TRTNO 11 1 2
Treat ment name TI TLET 5 C 25
Line 5°
Vari abl e abbrevi ations 1 C 77+
Line 6 on
Date (Year + days from Jan. 1) YRDOY DATE 11 5
Crop age (days from pl anting) DAP CDAY 11 5
Leaf nunber VSTAGE L#SD 1 R51
G ow h stage RSTACE GSTD 11 5
Leaf area index XLAI LAI D 1 R 52
Leaf dry weight, kg ha 1 WILF LWAD 11 5
Stemdry weight, kg ha 1 STMAT SWAD 11 5
Grain dry weight, kg hal SDWT GMD 11 5
Root dry weight in layer L, kg ha 1 RTWI RWAD 11 5
Crop dry weight, kg ha-1 TOPWT CWAD 11 5
Grain nunber, # n? SEEDNO GHAD 11 5
Grain dry weight, ng/grain SDSI ZE GA\ED 1 R51
Har vest i ndex HI HI AD 1 R 53
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1 Abbreviations used as variable names in the IBSNAT models.

2 Abbreviations suggested for use in header lines (those designated with “@”)
within the file. They correspond to the variable names used in the associated
database.

3 Formats are presented as follows: number of leading spaces, variable type
(Character = C, Real = R, Integer = 1), variable width, and (if real) number

of decimals.

4 Each new run should be demarcated with “*RUN’ at the beginning of this line in
each file.

5 Additional information can be placed between lines 4 and 5, as required by a
user, as illustrated in the example, and as documented for the Overview file
in the text.
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ExampPLE GROWTH OuTpPUT FILE

*CGROWH ASPECTS OUTPUT FI LE

*RUN 1 . | RRI GATED, COBB

MODEL : CRGRM40 - SOYBEAN

EXPERI MENT : UFGA8101 SB COBB, | RRI GATED, VEG & REPROD. STRESS
TREATMENT 1 : | RRI GATED, COBB

CROP : SOYBEAN CULTI VAR : COBB - MATURI TY GROUP 8
STARTI NG DATE : JUN 26 1981

PLANTI NG DATE : JUN 26 1981 PLANTS/ n2 : 35.9 ROW SPACING :  76.cm
VEATHER : UFGA 1981

SO L : 1 BSB910015 TEXTURE : - M1l hopper Fine Sand

SOL INTIAL C: DEPTH: 180cm EXTR. H2O 158. 4nm NQCB: . Okg/ ha NH4: . Okg/ ha
WATER BALANCE : | RRI GATE ACCORDI NG TO FI ELD SCHEDULE

| RRI GATI ON : 315 M IN 19 APPLI CATI ONS

NI TROGEN BAL. : SO L-N, N-UPTAKE & DYNAM C N- FI XATI ON SI MULATI ON

N FERTI LI ZER : 0 kg/ha IN 0 APPLI CATI ONS

RESI DUE/ MANURE : 0 kg/ha IN 0 APPLI CATI ONS

ENVI RONM  OPT. : DAYL= .0 SRAD= .0 TMAX= .0 TM N= .0

RAI N= .0 C®2 = R 330.0 DEWS= .0 WND= 0

SI MULATION OPT : WATER Y NTROGEN'Y NFI XY PESTS :N PHOTO :C ET :R
MANAGEMENT OPT : PLANTING R IRRIG :R FERT :R RESIDUEER HARVEST:M WH M

@ATE CDAY L#SD GSTD LAID LWAD SWAD GWMD RWAD CWAD GHAD GWGD HIAD

81177 0 .0 0 .00 0 0 0 0 0 0 .0 .000
81183 6 .4 0 .07 35 6 0 23 41 0 .0 .000
81189 12 1.6 0 .16 77 15 0 44 92 0 .0 .000
81195 18 3.1 0 .40 173 46 0 98 219 0 .0 .000
81201 24 4.9 0 .95 313 134 0 192 447 0 .0 .000
81207 30 6.5 0 1.75 533 324 0 381 858 0 .0 .000
81213 36 8.2 0 2.82 801 613 0 567 1414 0 .0 .000
81219 42 9.9 0 3.84 1080 1047 0 753 2127 0 .0 .000
81225 48 11.7 1 4.73 1325 1560 0 905 2885 0 .0 .000
81231 54 13.4 1 5.32 1540 2078 0 1051 3619 0 .0 .000
81237 60 15.0 1 5.39 1618 2473 0 1161 4091 0 .0 .000
81243 66 16.1 3 5.15 1658 2859 0 1264 4533 0 .0 .000
81249 72 16.1 3 4.99 1760 3303 0 1366 5232 0 .0 .000
81255 78 16.1 5 4.71 1799 3625 34 1437 5897 403 8.4 .006
81261 84 16.1 5 4.31 1699 3648 298 1429 6425 950 31.4 .046
81267 90 16.1 5 3.97 1578 3523 777 1402 6901 1453 53.5 .113
81273 96 16.1 5 3.63 1425 3315 1544 1333 7364 2106 73.3 .210
81279 102 16.1 5 3.37 1318 3182 2331 1280 7868 2166 107.6 .296
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TAaBLE 1 4. DETAILED SIMULATION CARBON BaLaNce OuTpuT FiLE. (OUTC)

STRUCTURE
Vari abl e Variabl e Namel Header? Format3
Line 1
Run nunber 4 NREP 51 3
Run identifier TI TLER 10 C 25
Line 2
Mbdel nare MCDEL 18 C 8
Crop nanme CROPD 3 C 10
Line 3
Experiment identifier, made up of:

Institute code | NSTE 18 C 2

Site code SI TEE 0 C 2

Experi ment nunber/abbreviation EXPTNO 0 C 4
Crop group code CROP 1 C 2
Experiment nanme (Treatnent set and

experinental condition nanes,

separated by a semi-col on) ENAME 18 C 60
Line 4
Treat nent nunber TRTNO 111 2
Treat nent nane TI TLET 5 C 25
Line 5°
Vari abl e abbreviations 1 C 77+
Line 6 on
Date (Year + days from Jan. 1) YRDOY DATE 11 5
Days from pl anting DAP CDAY 11 5
Soi | organic carbon, kg ha 1 TSOC SOCD 11 5
Total plant weight, kg ha ! TOTWI TWAD 11 5
Canopy interception of PAR % PCl NP LI 9D 1 R 52
Canopy gross photosynthesis, g CH,d m/ d PG PHAD 1 R 52
Carbon nobi lized for growth, g CH,O n?/d CM NEA CMMD 1 R 5 2
Canopy growth rate, g tissue/ m/d GROWTH CGRD 1 R 52
Canopy growth resp, g CH,d m?/ d GRVRES GRAD 1 R 52
Canopy maint resp, g CH, me/ d MAI NR MRAD 1 R 52
Cstored in a day, g CH,O nP/d CAD CHAD 1 R 5 2
Percent Cin leaf, % RHOL CLYD 1 R 52
Percent Cin stem % RHCS CSYD 1 R 52
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1 Abbreviations used as variable names in the IBSNAT models.

2 Abbreviations suggested for use in header lines (those designated with “@”)
within the file. They correspond to the variable names used in the associated
database.

3 Formats are presented as follows: number of leading spaces, variable type
(Character = C, Real = R, Integer = 1), variable width, and (if real) number
of decimals.

4

Each new run should be demarcated with “*RUN” at the beginning of this line in
each file.

5 Additional information can be placed between lines 4 and 5, as required by a
user, as illustrated in the example, and as documented for the Overview file
in the text.
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ExampPLE CARBON OuTPUT FILE

* CARBON BALANCE OUTPUT FI LE

*RUN 1 . | RRI GATED, COBB

MODEL : CRGRMI30 - SOYBEAN

EXPERI MENT . UFGA8101 SB COBB, | RRI GATED, VEG & REPROD. STRESS
TREATMENT 1 . | RRI GATED, COBB

CROP . SOYBEAN CULTI VAR : COBB - MATURITY GROUP 8
STARTI NG DATE : JUN 26 1981

PLANTI NG DATE : JUN 26 1981 PLANTS/ n2 : 35.9 ROW SPACING :  76.cm
WEATHER . FGA 1981

SO L : 1 BSB910015 TEXTURE : - M1l hopper Fine Sand

SOL INITIAL C: DEPTH: 180cm EXTR H2G 158. 4mm NO3: . Okg/ ha NH4: . Okg/ ha
WATER BALANCE : | RRI GATE ACCORDI NG TO FI ELD SCHEDULE

| RRI GATI ON : 315 mm I N 19 APPLI CATI ONS

NI TROGEN BAL. : SO L-N, N-UPTAKE & DYNAM C N- FI XATI ON SI MULATI ON

N FERTI LI ZER : 0 kg/ha IN 0 APPLI CATI ONS

RESI DUE/ MANURE : 0 kg/ha IN 0 APPLI CATI ONS

ENVI RONM OPT. : DAYL= .0 SRAD= .0 TMAX= .0 TMN= .0

RAI N= .0 CO2 = R 330.0 DEWS= .0 WND= 0

SIMULATION OPT : WATER :Y NTROGEN.Y NFIXY PESTS :N PHOTO :C ET :R
MANAGEMENT OPT : PLANTING R IRRIG :R FERT :R RESIDUE:R HARVEST:M W'H M

@ATE CDAY SOCD TWAD LI PHAD CMAD CGRD GRAD MRAD CHAD CL%D CSY
81177 0 39 o .00 .00 .00 .00 .00 .00 .00 .00 .00

81183 6 39 64 .00 1.25 .00 .57 .34 .13 .21 20.39 21.35
81189 12 39 136 .00 2.81 .00 1.34 .79 .32 .35 29.76 27.58
81195 18 39 317 .00 6.9 .00 3.29 1.96 .80 .91 34.23 26.99
81201 24 39 638 .00 12.21 .28 7.40 3.75 1.34 .00 21.66 15.14
81207 30 39 1238 .00 21.69 .32 12.36 6.77 2.88 .00 12.12 9.59
81213 36 39 1981 .00 24.45 .37 14.46 6.91 3.44 .00 7.96 7.74
81219 42 39 2880 .00 29.19 .45 17.39 7.99 4.26 .00 5.88 6.86
81225 48 39 3789 .00 28.61 .55 16.32 7.60 4.77 .47 4.84 6.75
81231 54 39 4670 .00 28.54 .76 15.15 7.17 5.58 1.40 4.78 8.30
81237 60 39 5252 .00 31.56 1.00 16.14 8.17 5.44 2.81 5.16 10.40
81243 66 39 5797 .00 28.12 1.38 13.45 6.64 5.90 3.52 5.87 12.99
81249 72 39 6598 .00 24.16 1.99 11.82 4.98 6.27 3.08 6.79 16.00
81255 78 39 7334 .00 32.67 2.70 17.69 6.55 7.48 3.66 7.26 17.61
81261 84 39 7854 .00 31.39 3.11 19.23 8.03 5.14 2.10 7.11 17.31
81267 90 39 8304 .00 28.86 2.99 16.24 8.33 7.29 .00 6.10 14.90
81273 96 39 8697 .00 29.56 2.18 14.43 9.89 7.26 .15 5.02 12.28
81279 102 39 9148 .00 27.81 1.84 13.59 10.00 5.58 .49 4.12 10.21
81285 108 39 9393 .00 23.47 1.34 11.40 8.67 4.41 .34 3.04 7.65
81291 114 39 9860 .00 20.92 .00 2.93 2.05 5.48 10.46 3.56 9.62
81297 120 39 8922 .00 5.92 1.97 2.33 1.05 3.88 .63 1.12 18.71
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TAaBLE 1 5. DETAILED SIMULATION WATER BAaLANcE OuTtpPuTFILE. (OUTW)

STRUCTURE
Vari abl e Variabl e Namel Header? Format3
Line 1
Run nunber 4 NREP 5 1 3
Run identifier TI TLER 10 C 25
Line 2
Model name MODEL 18 C 8
Crop nane CROPD 3 C 10
Line 3
Experiment identifier, made up of:

Institute code | NSTE 18 C 2

Site code SI TEE 0 C 2

Experi ment nunber/abbreviation EXPTNO 0 C 4
Crop group code CROP 1 C 2
Experiment nane (Treatnent set and

experinental condition names,

separated by a sem -col on) ENAMVE 18 C 60
Line 4
Treat ment nunber TRTNO 11 1 2
Treat ment nane TI TLET 5 C 25
Line 5°
Vari abl e abbrevi ations 1 C 77+
Line 6 on
Date (Year + days from Jan. 1) YRDOY DATE 1 1 5
Days from pl anting DAP CDAY 1 1 5
Pl ant Transpiration, nmd" 1 AVEP EPAA 1 R 52
Evapot ranspiration, nmmday- 1 AVET ETAA 1 R 52
Potential evaporation, nmm day~ 1 AVEO EQAA 1 R 52
Potentially extractable water, cm PESW SWKD 1 R 51
Cunul ative runoff TRUNCF ROFC 1 R51
Currul ati ve drai nage TDRAI N DRNC 1 1 5
Curnul ative precipitation, mm CRAI' N PREC 1 1 5
Cunmmrul ative irrigation, nmm TOTIR I RRC 1 1 5
Aver age sol ar radiation, M ni 2 AVSRAD SRAA 1 R 51
Average maxi mum tenperature, °C AVTMX TMXA 1 R 51
Average mnimum tenperature, °C AVTWN TMNA 1 R 51
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1 Abbreviations used as variable names in the IBSNAT models.

2 Abbreviations suggested for use in header lines (thoses designated with "@%)
within the file. They correspond to the variable names used in the associated
database.

3 Formats are presented as follows: number of leading spaces, variable type
(Character = C, Real = R, Integer = 1), variable width, and (if real) number

of decimals.

4 Each new run should be demarcated with "*RUN" at the beginning of this line in
each file.

5 Additional information can be placed between lines 4 and 5, as required by a
user, as illustrated in the example, and as documented for the Overview file
in the text.
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ExamMmpPLE WATER OuTPUT FILE

*WATER BALANCE OUTPUT FI LE

*RUN 1 : | RRI GATED, COBB

MODEL : CRGRM40 - SOYBEAN

EXPERI MENT : UFGA8101 SB COBB, | RRI GATED, VEG & REPROD. STRESS
TREATMENT 1  : | RRI GATED, COBB

CROP : SOYBEAN CULTI VAR : COBB - MATURITY GROUP 8
STARTI NG DATE : JUN 26 1981

PLANTI NG DATE : JUN 26 1981 PLANTS/ n2 : 35.9 ROW SPACING :  76.cm
WEATHER o UFGA 1981

SO L : 1 BSB910015 TEXTURE : - MII hopper Fine Sand

SOL INITIAL C: DEPTH: 180cm EXTR. H2O 158. 4nm NO3: . 0kg/ ha NH4: . 0kg/ ha
WATER BALANCE : | RRI GATE ACCORDI NG TO FI ELD SCHEDULE

| RRI GATI ON : 315 mMm I N 19 APPLI CATI ONS

NI TROGEN BAL. : SO L-N, N-UPTAKE & DYNAM C N- FI XATI ON SI MULATI ON

N FERTILI ZER : 0 kg/ha IN 0 APPLI CATI ONS

RESI DUE/ MANURE : 0 kg/ha IN 0 APPLI CATI ONS

ENVI RONM  OPT. : DAYL= .0 SRAD= .0 TMAX= .0 TMN= .0

RAI N= .0 CO2 = R 330.0 DEWS= .0 WND= .0

SI MULATION OPT : WATER :Y NTROGEN.'Y NFIXY PESTS :N PHOTO :C ET :R
MANAGEMENT OPT : PLANTING R IRRIG :R FERT :R RESIDUE:R HARVEST:M WH M

@ATE CDAY EPAA ETAA EOAA SWKD ROFC DRNC PREC |RRC SRAA TMXA TMNA
81177 0 .00 3.92 7.37 172.3 .0 .0 18 0 25.2 36.1 21.7
81183 6 .27 1.44 5.61 161.1 .0 12.5 19 8 22.2 32.8 19.2
81189 12 .53 2.05 5.35 166.7 .0 13.2 33 8 19.6 34.8 21.7
81195 18 1.47 3.88 5.83 169.7 .0 20.5 63 8 21.5 34.8 22.2
81201 24 1.97 2.62 3.73 156.2 .0 29.6 73 8 14.5 33.7 21.9
81207 30 5.20 5.55 6.62 143.9 .0 29.6 74 27 23.6 35.9 22.2
81213 36 2.60 3.93 3.93 161.6 .0 29.6 94 66 15.6 33.9 21.9
81219 42 4.05 5.20 5.20 163.5 .0 40.1 137 66 21.0 33.3 22.0
81225 48 4.45 5.26 5.26 151.2 .0 41.6 145 85 21.1 33.3 22.2
81231 54 3.93 4.25 4.25 139.8 .0 41.6 146 104 17.1 33.3 23.1
81237 60 4.00 4.44 4.44 151.6 .0 42,1 165 123 18.2 32.6 21.9
81243 66 3.18 3.59 3.59 197.7 .1 44.2 219 142 14.8 31.7 21.9
81249 72 3.44 3.76 3.76 156.2 .1 71.5 220 157 15.4 32.6 21.9
81255 78 4.00 4.56 4.56 148.9 .1 71.5 230 170 18.6 33.1 21.7
81261 84 2.52 2.99 2.99 152.2 .1 71.5 247 183 12.9 30.0 20.2
81267 90 3.69 4.25 4.25 143.1 .1 71.5 247 202 17.8 32.0 19.4
81273 96 3.78 4.51 4.51 139.5 .1 71.5 247 230 18.9 32.2 18.3
81279 102 3.45 3.76 3.76 129.6 .1 71.5 247 249 16.3 30.9 15.9
81285 108 2.46 2.78 2.78 133.5 .1 71.5 250 272 12.0 29.8 18.9
81291 114 3.22 3.76 3.76 123.6 .1 71.5 250 287 16.9 30.7 11.9
81297 120 1.63 2.77 2.89 129.2 .1 71.5 254 315 12.3 30.6 17.1
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TAaBLE 1 6. DETAILED SIMULATION NITROGEN OuTpPUuT FiLE. (OUTN)

STRUCTURE
Vari abl e Variabl e Namel Header? Fornat 3
Line 1
Run nunber 4 NREP 5 1 3
Run identifier TI TLER 10 C 25
Line 2
Mbdel nane MODEL 18 C 8
Crop nanme CROPD 3 C 10
Line 3
Experiment identifier, made up of:

Institute code I NSTE 18 C 2

Site code SI TEE 0 C 2

Experi ment nunber/abbreviation EXPTNO 0 C 4
Crop group code CROP 1 C 2
Experiment nanme (Treatnent set and

experinental condition nanes,

separated by a semni-col on) ENAME 18 C 60
Line 4
Treat nent nunber TRTNO 11 1 2
Treat nent nane TI TLET 5 C 25
Line 5°
Vari abl e abbreviations 1 C 77+
Line 6 on
Date (Year + days from Jan. 1) YRDOY DATE 11 5
Days from pl anting DAP CDAY 11 5
Crop nitrogen WINCAN CNAD 1 R5 1
Grain nitrogen, kg ha 1 WINSD GNAD 1 R5 1
Veg. (stem + leaf) nitrogen, kg ha 1 WINVEG VNAD 1 R5 1
Percent nitrogen in grain, % PCNGRN HN\NYD 1 R5 2
Percent veg(stemtl eaf) nitrogen, % PCNVEG VNYD 1 R5 2
Cumul ative inorganic N applied, kg ha” 1 TANFGR NAPC 1 R 5 |
Cumul ative N fixation, kg ha™ 1 WINFX NFXC 1 R5 1
Cumul ative N uptake, kg ha 1 WINUP NUPC 1 R5 1
curul ative N |eached, kg ha 1 TLCH NLCC 1 R5 1
Inorganic Nin soil, kg ha 1 TSI N NI AD 1 R5 1
Oganic Nin soil, kg ha'l TSON NOAD 11 5
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1 Abbreviations used as variable names in the IBSNAT models.

2 Abbreviations suggested for use in header lines (those designated with “@”)
within the file. They correspond to the variable names used in the associated
database.

3 Formats are presented as follows: number of leading spaces, variable type
(Character = C, Real = R, Integer = 1), variable width, and (if real) number
of decimals.

4

Each new run should be demarcated with “*RUN” at the beginning of this line in
each file.

5 Additional information can be placed between lines 4 and 5, as required by a
user, as illustrated in the example, and as documented for the Overview file
in the text.
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ExampPLE NITROGEN OuTPUT FILE

*NI TROGEN BALANCE QUTPUT FI LE

*RUN 1 . | RRI GATED, COBB

MODEL : CRGRM40 - SOYBEAN

EXPERI MENT . UFGA8101 SB COBB, | RRI GATED, VEG & REPROD. STRESS
TREATMENT 1  : | RRI GATED, COBB

CROP : SOYBEAN CULTI VAR : COBB - MATURITY GROUP 8
STARTI NG DATE : JUN 26 1981

PLANTI NG DATE : JUN 26 1981 PLANTS/ n2 : 35.9 ROW SPACING :  76.cm
WEATHER © UFGA 1981

SO L : 1 BSB910015 TEXTURE : - MII hopper Fine Sand

SOL INITIAL C: DEPTH: 180cm EXTR. H2O 158. 4nm NO3: . 0kg/ ha NH4: . 0kg/ ha
WATER BALANCE : | RRI GATE ACCORDI NG TO FI ELD SCHEDULE

| RRI GATI ON : 315 mMm I N 19 APPLI CATI ONS

Nl TROGEN BAL. : SO L-N, N-UPTAKE & DYNAM C N- FI XATI ON SI MULATI ON

N FERTI LI ZER : 0 kg/ha IN 0 APPLI CATI ONS

RESI DUE/ MANURE : 0 kg/ha IN 0 APPLI CATI ONS

ENVI RONM  OPT. : DAYL= .0 SRAD= .0 TMAX= .0 TMN= .0

RAI N= .0 CO2 = R 330.0 DEWS= .0 WND= .0

SI MULATION OPT : WATER :Y NTROGEN'Y NFIXY PESTS :N PHOTO :C ET :R
MANAGEMENT OPT : PLANTING R ITRRIG :R FERT :R RESIDUE:R HARVEST:M WH M

@ATE CDAY CNAD GNAD VNAD G\D VNYD NAPC NFXC NUPC NLCC N AD NOAD

81177 0 .0 .0 .0 .00 .00 0 .0 .0 .0 .2 3895
81183 6 1.6 .0 1.6 .00 4.03 0 .6 .0 -.7 2.3 3893
81189 12 3.0 .0 3.0 .00 3.28 0 2.5 .0 -.7 3.6 3892
81195 18 6.3 .0 6.3 .00 2.89 0o 7.2 .0 -1.2 5.4 3891
81201 24 14.3 .0 14.3 .00 3.21 0 17.9 .0 -1.8 7.3 3889
81207 30 30.4 .0 30.4 .00 3.54 0 38.9 .0 -1.8 8.4 3888
81213 36 52.5 .0 52.5 .00 3.72 0 64.7 .0 -1.8 9.6 3887
81219 42 78.8 .0 78.8 .00 3.70 0 94.8 .0 -2.5 11.6 3886
81225 48 105.3 .0 105.3 .00 3.65 0 124.4 .0 -2.6 13.0 3885
81231 54 130.2 .0130.2 .00 3.60 0 152.9 .0 -2.6 14.2 3883
81237 60 146.3 .0 146.3 .00 3.58 0 174.1 .0 -2.7 15.5 3882
81243 66 160.2 .0 159.7 .00 3.53 0 193.4 .0 -2.8 16.8 3881
81249 72 176.7 .0171.5 .00 3.39 0 213.6 .0 -4.7 19.9 3880
81255 78 186.2 2.1 170.9 6.37 3.15 0 227.5 .0 -4.7 21.1 3879
81261 84 193.2 19.0 152.1 6.37 2.84 0 237.6 .0 -4.7 22.3 3877
81267 90 210.3 49.5 133.5 6.37 2.62 0 257.4 .0 -4.7 23.3 3876
81273 96 233.4 98.4 109.4 6.37 2.31 0 282.1 .0 -4.7 24.4 3875
81279 102 262.4 148.5 92.4 6.37 2.05 0 312.1 .0 -4.7 25.5 3874
81285 108 281.1 184.6 78.2 6.37 1.83 0 330.7 .5 -4.7 31.0 3873
81291 114 301.8 213.7 71.7 6.37 1.66 0 352.2 .6 -4.7 31.8 3872
81297 120 270.5 222.2 33.7 6.37 1.02 0 352.2 1.3 -4.7 32.0 3871
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TAaBLE 17.DETAILED SIMULATION PeEsT OuTtpPuT FIiILE. (OUTD)

STRUCTURE
Vari abl e Variabl e Namel Header? Format3
Line 1
Run nunber 4 NREP 51 3
Run identifier TI TLER 10 C 25
Line 2
Model nane MODEL 18 C 8
Crop name CROPD 3 C 10
Line 3
Experinment identifier, nade up of:

Institute code | NSTE 18 C 2

Site code SI TEE 0 C 2

Experi ment nunber/abbreviation EXPTNO 0 C 4
Crop group code CROP 1 C 2
Experiment name (Treatnent set and

experimental condition nanes,

separated by a seni-col on) ENAME 18 C 60
Line 4
Treat ment nunber TRTNO 111 2
Treat nent name TI TLET 5 C 25
Line 5°
Vari abl e abbrevi ations 1 C 77+
Line 6 on
Date (Year and days from Jan. 1) YRDOY DATE 11 5
Crop age (days from pl anting) DAP CDAY 11 5
Dai |y diseased | eaf area increase, e/ el d DI SLA DL 11 5
Dai ly % di seased | eaf area increase, g/ m?/ d DI SLAP %L % 1 RG51
Daily | eaf area consumed, n?é/n?/d LAl DT DLAI 1R 52
Daily |eaf mass consumed, g/ n?/d W.I DOT DLFM 1 R 5 2
Dai ly stem mass consuned, g/ mé/ d W&l DOT DSTM 1 R 52
Dai ly seed mass consuned, g/ n?/ d SW DOT DSDM 1 R 52
Dai |y seed nunber consumed, #/ n?/d SDI DOT DSD# 1R 52
Dai |y shell mass consumed, g/ né/d WSHI DT DSAM 1 R 5 2
Dai |y shell nunber consumed, #/ né/d SHI DOT DSH# 1R 52
Dai ly root mass consuned, g/ n?/ d WRI DOT DRTM 1 R 52
Daily root length density consuned, cnl cmi/ d RLVDOT DRLV 1 R 52
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1 Abbreviations used as variable names in the IBSNAT models.

2 Abbreviations suggested for use in header lines (those designated with “@”)
within the file. They correspond to the variable names used in the associated
database.

3 Formats are presented as follows: number of leading spaces, variable type
(Character = C, Real = R, Integer = 1), variable width, and (if real) number

of decimals.

4 Each new run should be demarcated with “*RUN’ at the beginning of this line in
each file.

5 Additional information can be placed between lines 4 and 5, as required by a
user, as illustrated in the example, and as documented for the Overview file
in the text.
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ExampLE PeEsT OuTtpPuT FILE

*PEST ASPECTS OUTPUT FI LE

*RUN 1 Pest and Di seases
MODEL CRGRMR40 - PEANUT
EXPERI MENT UFGA7602 PN PEANUT PEST TEST 1
TREATMENT 8 LEAF, STEM SEED, SHELL MASS
CROP PEANUT CULTI VAR : FLORUNNER - FLORUNNER VARS
STARTI NG DATE MAY 5 1976
PLANTI NG DATE MAY 5 1976 PLANTS/ n2 : 12.9 ROW SPACING : 31.cm
VEATHER UFGA 1976
SO L : 1 BPN910015 TEXTURE : - MII hopper Fine Sand
SOL INITIAL C: DEPTH: 180cm EXTR. H2G 158. 4mm NOB: . Okg/ ha NH4: Okg/ ha
WATER BALANCE | RRI GATE ACCORDI NG TO FI ELD SCHEDULE
| RRI GATI ON 75 mm I N 4 APPLI CATI ONS
NI TROGEN BAL. NOT SI MULATED ; NO N- STRESS
N FERTI LI ZER
RESI DUE/ MANURE :
ENVI RONM  OPT. : DAYL= .0 SRAD= .0 TMAX= .0 TM N= .0

RAI N= .0 CO2 = R 330.0 DEW= .0 WND= .0

SI MULATI ON OPT : WATER Y NTROGEN.N N-FIXY PESTS :Y PHOTO :C ET :R
MANAGEMENT OPT : PLANTING R IRRIG R FERT :R RESIDUE:R HARVEST:R WH M

@DATE CDAY DLA %OL% DLAI DLFM DSTM DSDM DSD# DSHM DSH# DRTM DRLV
76126 0 0 .0 .00 .00 .00 .00 .00 .00 .00 .00 .00
76129 3 0 .0 .00 .00 .00 .00 .00 .00 .00 .00 .00
76132 6 0 .0 .00 .00 .00 .00 .00 .00 .00 .00 .00
76135 9 0 .0 .00 .00 .00 .00 .00 .00 .00 .00 .00
76138 12 0 .0 .00 .00 .00 .00 .00 .00 .00 .00 .00
76141 15 0 .0 .00 .00 .00 .00 .00 .00 .00 .00 .00
76144 18 0 .0 .00 .00 .00 .00 .00 .00 .00 .00 .00
76147 21 0 .0 .00 .00 .00 .00 .00 .00 .00 .00 .00
76150 24 0 .0 .00 .00 .00 .00 .00 .00 .00 .00 .00
76153 27 39 1.3 .00 .00 .08 .00 .00 .00 .00 .18 .01
76156 30 100 2.5 .00 .00 .12 .00 .00 .00 .00 .42 .03
76159 33 235 3.8 .00 .00 .23 .00 .00 .00 .00 . 68 .05
76162 36 459 5.0 .00 .00 .32 .00 .00 .00 .00 1.02 .08
76165 39 648 6.2 .00 .00 .35 .00 .00 .00 .00 1.87 .13
76168 42 794 7.5 .00 .00 .45 .00 .00 .00 .00 2.75 .17
76171 45 1031 8.7 .00 .00 .69 .00 .00 .00 .00 3.46 .22
76174 48 1543 10.0 .00 .00 .81 .00 .00 .00 .00 3.32 .21
76177 51 2313 11.3 .01 .60 1.33 .00 .00 .00 .00 3.31 .20
76180 54 3200 12.5 .02 .75 1.54 .00 .76 .06 .39 3.36 .20
76183 57 4118 13.8 .02 .93 1.79 .07 2.89 .26 1.47 3.16 .19
76186 60 4953 15.0 .02 .87 1.93 .17 5.21 .51 2.61 3.28 .19
76189 63 5869 16.3 .02 .97 2.22 .23 6.53 .67 3.22 3.54 .20
76192 66 6722 17.5 .03 1.13 2.41 .29 8.00 .83 3.88 3.33 .18
76195 69 7412 18.8 .02 .96 2.48 .34 9.66 .99 4.62 4.05 .21
76198 72 7761 20.0 .01 .58 1.81 .35 12.32 1.19 5.80 5.29 . 26

DSSAT v3, Volume 2 « DSSAT v3, Volume 2 « DSSAT v3, Volume 2

72

e DSSAT v3, Volume 2 =« DSSAT v3, Volume 2 « DSSAT v3, Volume 2 «



Input and Output Files = Input and Output Files < Input and Output Files « Input and Output Files = Input and Output Files = Input and

CHAPTER FIVE.
EXPERIMENT PERFORMANCE DATA FILES

Experiment performance data are contained in FILEP, FILED, FILEA and FILET,
which the user generates using the formats shown in Tables 18 and 19. The
correct formatting of FILEA and FILET is critical because these files link directly
to the model(s). The purpose of these files is to present measured performance
data for direct comparison with simulated results. FILEP is the basic perfor-
mance data file, with information detailed at the replicate level for each treat-
ment, arranged by plots. FILED would contain replicate performance data
arranged by date of observations. In other words, FILEP and FILED are the basic
performance data files, with information detailed at the replicate level for each
treatment, arranged by plots in FILEP and by date of measurement in FILED.
FILEA and FILET contain average values derived from the data in FILEP or
FILED. FILEA uses one line of information per treatment and this one line is a
summary of information of the entire treatment. The dates included on each line
are of the main phenological events and the yield and yield components at final
harvest, as well as other related variables. FILET contains one line of data for
each observation date for each treatment. Averages are arranged in columns in
order of treatment in FILEA, in order of date in the time-course file, FILET. The
files will have a variable number of columns, depending on the data available.
Each could have as few as one measured variable, or as many variables as mea-
sured. Each experimental data file, however, will always have an initial section
with the institute and site codes and experiment number, the crop group code,
and the experiment name. All columns have one leading blank and five spaces
for data, and are headed by standard variable abbreviations (see Appendix C for
a listing of abbreviations). Each data column, if appropriate, could also have
header lines containing information on the date measurements were made, and
on the factor by which data need to be multiplied to convert them to standard
units. Examples are shown in Tables 18 and 19.
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TAaBLE 18. EXAMPLE OF AN EXPERIMENT PERFORMANCE DATA AVERAGES
FiLe (FILEA), STorED IN THE DATA FiLE, UFGA8101.SBA.

*EXP. DATA (A): UFGA8101SB COBB, |RRI GATED, VEG. & REPROD. STRESS

@TRNO HWAM HWM HEAM HYUM LAl X CWAM BWAH ADAT MDAT PDLIT PDFT PWAM
1 3502. .1476 2374. 1.88 6.25 6851. 2137. 224 295 243 243 4526
2 3355. .1529 2195. 1.84 4.48 6109. 1587. 225 295 245 245 4403
3 2738. .1292 2119. 1.77 6.25 5881. 2064. 224 295 243 243 3690

TaBLE 1 9. ExAMPLE OF AN EXPERIMENT TIME-CouURrse DATA FiLe (FILET),
SHOWING TIME SERIES FOR TREATMENT 1, STORED IN THE DATA FILE,
UFGA8101.SBT.

*EXP. DATA (T): UFGA8101SB COBB, | RRI GATED, VEG & REPROD. STRESS

@RNO DATE L#SD LAID P#AD SWAD GWAD LWAD CWAD PWAD SHAD GHAD SHYD SLAD

1 81188 .8 .11 0. 18 0. 40 58 0. 0. 0. 00.00 272
181190 1.4 .15 0. 20 0. 53 74 0. 0. 0. 00.00 277
181196 2.5 .37 0. 70 0. 144 214 0. 0. 0. 00.00 254
181204 6.3 1.27 0. 254 0. 350 604 0. 0. 0. 00.00 360
1 81208 6.8 1.75 0. 404 0. 497 901 0. 0. 0. 00.00 351
181210 7.1 1.75 0. 437 0. 499 936 0. 0. 0. 00.00 350
181212 7.4 1.74 0. 462 0. 525 987 0. 0. 0. 00.00 332
181215 7.9 2.48 0. 678 0. 722 1400 0. 0. 0. 00.00 344
181219 8.6 3.11 0. 1005 0. 864 1869 0. 0. 0. 00.00 359
1 81223 10.3 3.47 0. 1260 0. 980 2240 0. 0. 0. 00.00 354
1 81225 10.4 4.20 0. 1384 0. 1102 2486 0. 0. 0. 00.00 380
1 81229 10.6 4.57 0. 1758 0. 1317 3075 0. 0. 0. 00.00 348
181233 -99 4.33 0. 1896 0. 1206 3102 0. 0. 0. 00.00 357
1 81237 14.1 5.00 50. 2163 0. 1469 3636 4 4 0. 00.00 341
1 81245 14.4 5.87 757. 2704 0. 1717 4510 89 89 0. 00.00 342
1 81246 -99 6.25 -99 2897 0. 1750 4849 202 202 0. 00.00 359
1 81251 11.8 5.34 992. 2639 0. 1657 4657 361 361 0. 00.00 322
1 81252 -99 4.85 -99 2727 0. 1472 4621 421 421 0. 00.00 330
1 81257 15.3 4.49 1467 2940 0. 1704 5504 860 860 0. 00.00 264
1 81259 -99 5.06 -99 3674 0. 1651 6624 1299 1299 0. 00.00 306
1 81261 15.3 4.74 1505 2928 557 1694 5992 1370 813 2918 40.66 280
1 81266 -99 4.50 -99 3270 919 1612 6794 1912 993 3470 48.06 281
1 81267 15.0 4.10 1442 2566 1037 1409 5957 1983 946 2439 52.29 291
1 81271 16.5 3.85 1184 2419 1294 1549 6154 2185 891 2142 59.22 249
181273 -99 4.10 -99 2876 1643 1572 6998 2550 907 2511 64.43 261
1 81274 17.3 4.33 1552 3287 2437 1730 8578 3561 1124 3063 68.44 250
1 81278 16.0 3.17 1193 2603 1804 1398 6732 2732 928 2109 66.03 227
181280 -99 3.96 -99 2962 2387 1532 7913 3419 1032 2434 69.82 259
181287 -99 3.83 -99 3024 3278 1525 8858 4310 1032 2690 76.06 251
181294 -99 2.18 -99 2483 3548 810 7869 4576 1028 2469 77.53 268
1 81301 -99 .61 -99 1966 3208 215 6323 4142 934 2223 77.45 287
1 81308 -99 .44 -99 2307 3796 163 7378 4909 1113 2524 77.33 276
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CHAPTER SIX.
DISCUSSION

These proposed file structures resulted from the interest in an earlier set of crop
model inputs and outputs published by IBSNAT (1986, 1990). The earlier stan-
dards have been used for a number of crop models in the integrated software
package called DSSAT (Decision Support System for Agrotechnology Transfer).
This earlier attempt demonstrated the value of such standards in facilitating the
organization and exchange of crop weather, soil, and plot data among modeling
and model user groups at various institutions. The inputs and outputs described
in this document represent a wider range of crop, weather, and soil conditions,
and should be nonspecific to a crop model. By expanding the list of inputs,
however, it is more likely that some of the inputs will not be available for all
experiments or for all intended applications. This creates a dilemma for model-
ers, who must decide which of the defined variables are to be a minimum set
required to run their models, or must include capabilities in their models to
recognize and estimate missing variables. The same is true for outputs. How-
ever, this does not create the same difficulty as the lack of inputs; it means that
only parts of the models can be validated in any one experiment. Nonetheless, a
basic minimum data set is needed for effective interpretation of all experiments,
regardless of model validation applications. Such a minimum data set has been
defined (IBSNAT, 1988), and vigorous efforts should be made to obtain such
information in all experiments. The files described here reflect this minimum
data set, and thus form part of an overall system that encompasses forms for data
collection in the field, files for data storage, and files for use by various analysis
programs. Further changes in the model input component of this system will
inevitably have an impact on the other components. The design of the system as
an entity makes it easier to accommodate such changes than would be the case if
each part was considered separately. It is hoped that such an advantage can be
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APPENDIX A.
WEATHER LIST AND SOIL PROFILE LIST FILES

WEATHER LisT FILE

This file contains a list of weather data files which are available for use by the
simulation models. It has one line of information (see Table 20, below) for each
weather data set which gives the file name, site name, latitude, longitude, and
elevation. The actual weather file used for a particular experiment is specified in
the experiment file (FILEX). The weather list file typically would be used in
sensitivity analysis where a user may wish to examine crop performance under
alternate weather conditions.

TaBLE 20. ExampPLE WEATHER LisT FiLe. (WTH.LST)

*WEATHER LI ST

@t FILENAME EXT SITE NAME. . ............... LAT..... LONG ... ELEV. TAV.. TAWP.
1 CCPA8601 WIH ClI AT, PALM RA, COLOMVBI A 3.5 -76.4 -99 -99.0 -99.0
2 CCPA8701 WIH CI AT, PALM RA, COLOVBI A 3.5 -76.4 -99 -99.0 -99.0
3 DTSP8501 WI'H SUPHAN_BURI , THAI LAND 14.5 100.1 -99 -99.0 -99.0
4 EBGO8701 WI'H CNPAF, GO ANI A, BRAZI L -16.3 -49.1  -99 -99.0 -99.0
5 1 GRUS901 WIH | CTA, QUEZADA, GUATEMALA 14.3 -90.0 -99 -99.0 -99.0
6 1 RMZ8501 WIH | RRI, MUNOZ, PHI LI PPI NES 15.7 120.9 -99 -99.0 -99.0
7 1RMZ8601 WIH | RRI, MUNOZ, PHI LI PPI NES 15.7 120.9 -99 -99.0 -99.0
8 IRPI 8001 WIH I RRI, PI LA, PHI LI PPI NES 14.2 121.3 50 27.0 3.8
9 IRPI 8501 WIH I RRI, PI LA, PHI LI PPI NES 14.2 121.3 50 27.0 3.8

10 I RPI 8601 WIH | RRI, PI LA, PHI LI PPI NES 14.2 121.3 50 27.0 3.8

11 1 UCA7901 WIH CASTANA, | OMA, USA 42.2 -93.7 -99 -99.0 -99.0

12 KSAS8101 WI'H ASHLAND, KANSAS, USA 39.0 -97.0 -99 -99.0 -99.0

13 UBKA8601 WI'H KAJONDI _FARM BURUNDI -3.3 30,0 -99 -99.0 -99.0

14 UFGA7601 WI'H GAI NESVI LLE, FLORI DA, USA 29.6 -82.4 10 20.9 7.4

15 UFGA7801 WIH GAI NESVI LLE, FLORI DA, USA 29.6 -82.4 10 20.9 7.4

16 UFGA7901 WIH GAI NESVI LLE, FLORI DA, USA 29.6 -82.4 10 20.9 7.4

17 UFGA8001 WIH GAI NESVI LLE, FLORI DA, USA 29.6 -82.4 10 20.9 7.4

18 UFGA8101 WIH GAI NESVI LLE, FLORI DA, USA 29.6 -82.4 10 20.9 7.4

19 UFGA8201 WIH GAI NESVI LLE, FLORI DA, USA 29.6 -82.4 10 20.9 7.4

20 UFGA8401 WIH GAI NESVI LLE, FLORI DA, USA 29.6 -82.4 10 20.9 7.4

21 UFGA8501 WIH GAI NESVI LLE, FLORI DA, USA 29.6 -82.4 10 20.9 7.4

22 UFGA8601 WIH GAI NESVI LLE, FLORI DA, USA 29.6 -82.4 10 20.9 7.4

23 UFQU7901 WIH QUI NCY, FLORI DA, USA 30.6 -86.4 -99 -99.0 -99.0
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SoiL ProrFiILE LisT FILE

This file contains a list of soil profiles which are available for use by the simula-
tion models. It has one line of information (see Table 21, below) for each soil
profile which gives the file name, soil code, texture, depth and description. The
actual soil profile used for a particular experiment is specified in the experiment
file (FILEX).

TaBLE 21. ExampPLE SoiL ProrFiLE LisT FiLE. (SOL.LST)

*SO L LIST

@t FILENAME EXT SO L CODE TEXTURE DEPTH DESCRI PTI ON

1 saOL SOL GAPN930001 SALO 178 FACEVI LLE

2 SOL SOL 1 BBN910015 FSA 180 M LLHOPPER FI NE SAND
3 SOL SOL 1 BBN910030 -99 209 MB

4 SO L SOL 1 BBN910038 -99 150 SAN_FERNANDO, QUEZADA
5 SOL SOL 1 BMZ910014 FSA 180 M LLHOPPER FI NE SAND
6 SO L SOL 1 BPN910015 FSA 180 M LLHOPPER FI NE SAND
7 SO L SOL 1 BRI 910001 -99 50 ANDAQUEPTI C HAPLAQUCLL
8 SO L SOL 1 BRI 910002 -99 50 VERTI C TROPAQUEPT

9 SAOL SOL 1 BRI910063 -99 135 UPLAND

10 SO L SOL 1 BRI 910071 -99 51 SUPHAN LOALAND

11 SAL SOL 1 BSB910015 FSA 180 M LLHOPPER FI NE SAND
12 SO L SOL 1 BSB910017 SALO 203 ORANGEBURG SANDY LOAM
13 SO L SOL 1 BSB910026 SI LO 180 I DA SILT LOAM

14 SO L SOL 1 BWH910018 CSl 180 HAYNI E

DSSAT v3, Volume 2 « DSSAT v3, Volume 2 « DSSAT v3, Volume 2 « DSSAT v3, Volume 2 « DSSAT v3, Volume 2 « DSSAT v3, Volume 2 =

80



Input and Output Files = Input and Output Files < Input and Output Files « Input and Output Files = Input and Output Files = Input and

APPENDIX B.
EXPERIMENT DETAILS CODES

Headers used in the @line to identify variables are listed first, codes to identify nethods,
chemicals, etc. are listed next in sections that relate to specific aspects (Chenicals;Crop
and weed speci es; Di seases and pests; Drai nage; Environnent nodification factors; Fertilizers,

i nocul ants and anendnents; Harvest conponents; Harvest size categories; Methods-fertilizer and
chemical applications; Methods-irrigation and water nanagenent; Met hods-soil analysis; Planting
materials; Plant distribution; Residues and organic fertilizers; Rotations; Soil texture;and
Tillage inplenments).

The fields in the file are as foll ows:

CDE The ‘universal’ code used to facilitate data interchange.

DESCRI PTION A description of the code, with units.

SO The source of the codes (I1B=IBSNAT). Codes added by a user should be referenced in
this field and the nane and address of the person adding the code should be entered as
a conment (ie.with a ‘!" in colum 1) below this note. This is inportant to ensure
that information fromdifferent workers can be easily integrated. Users addi ng codes
shoul d al so ensure that those constructed by adding a nunber to section code
(eg. FEOO1, CHOO1) are clearly identified with a letter in the this position (eg. FEKO1
for a fertilizer code added by soneone with a fanmily nanme beginning with K).

*Header s

@CDE DESCRI PTI ON

ADDRESS Contact address of principal scientist
C Crop conponent nunber (default = 1)

CDATE Application date, year + day or days from planting
CHAMT Chemi cal application amount, kg ha-1

CHCOD Chem cal material, code

CHDEP Chemi cal application depth, cm

CHVE Chemi cal application nmethod, code

CHNOTES Chemical notes (Targets, chemical nane, etc.)
CNAME Cul tivar name

CNOTES Cultivar details (Type, pedigree, etc.)

SO

IB

IB

1B

B

IB

1B

B

IB

IB

B
CR Crop code 1B
U Cultivar |evel IB
ECO2 CO2 adjustnent, A SSMR + vpm 1B
EDATE Energence date, earliest treatnent 1B
EDAY Dayl ength adj ustnment, A SSMR + h 1B
EDEW Humi dity adjustnent, A S MR + oC 1B
ENMAX Tenperature (maxi mum adjustnent, A/S, MR + oC 1B
EM N Tenperature (mninmnm adjustnent, A S,MR + oC IB
ERAD Radi ati on adjustnent, A S, MR + Ml m 2day-1 I B
ERAI N Precipitation adjustnent, A S, MR + mm 1B
EW ND Wnd adjustnment, A S,MR + kmday-1 1B
FACD Fertilizer application/placenment, code IB
FAMC Ca in applied fertilizer, kg ha-1 1B
FAMK Kin applied fertilizer, kg ha-1 1B
FAWN Nin applied fertilizer, kg ha-1 IB
FAMO Gt her elenents in applied fertilizer, kg ha-1 IB
FAVP P in applied fertilizer, kg ha-1 1B
FDATE Fertilization date, year + day or days from planting IB
FDEP Fertilizer incorporation/application depth, cm IB
FL Field | evel 1B
FLDD Drain depth, cm 1B
FLDS Drain spacing, m 1B
FLDT Dr ai nage type, code 1B
FLOB bstruction to sun, degrees 1B
FLSA Sl ope and aspect, degrees from horizontal plus direction (W NW etc. 1B
FLST Surface stones (Abundance, % + Size, S, ML) 1B
FMCD Fertilizer material, code 1B
FOCD O her el enment code, e.g.,. MG IB
HAREA Harvest area, m2 I B
HARM Har vest net hod 1B
HCOM Har vest conponent, code I B
HDATE Harvest date, year + day or days from planting IB
HL Harvest |evel 1B
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PDATE

PECPLE
PLAY
PLDP
PLDR
PLDS
PLEN
PLME
PLOR
PLPH
PLRD
PLRS
PLSP
PLWI

PPOP
PRNO

RACD
RAMT

RDATE
RDEP

RESK
RESN
RESP
RI NP
SA

SABD
SABL
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Harvest row | ength, m

Harvest percentage, %

Har vest row numnber

Harvest size group, code

Harvest stage

Met hod for automatic applications, code
Anount per automatic irrigation if fixed,
Initial conditions |evel

Depth, base of |ayer, cm

Initial conditions neasurenent date, year
Nodul e wei ght from previous crop, kg ha-1
Rhi zobi a effectiveness, 0 to 1 scale

Rhi zobi a nunber, 0 to 1 scale

Root wei ght from previous crop, kg ha-1

Irrigation date, year

mm

+ days

+ day or days from planting

Managenent depth for automatic application, cm

D Field ID (Institute + Site + Field)

Soil ID (Institute + Site + Year + Soil)
Irrigation application efficiency, fraction
End point for automatic appl., %of max. available

Cultivar identifier

End of autommtic applications,
Irrigation operation, code
Irrigation anmount,
Threshol d for automatic appl.,
Chemi cal applications |evel
Envi ronment nodifications |evel
Fertilizer applications |evel
Harvest |evel

Irrigation |evel

Planting |evel

Resi due | evel

Tillage |evel

Not es

Rot ati on conmponent - option (default = 1)
Envi ronnent al nodification date,
Transpl ant age, days
Gross plot area per
Previ ous crop code
Pl anting date, year + days fromJan. 1

% of max.

rep, m2

Transpl ant environment, ~C
Narmes of scientists
Pl ot | ayout

Pl anting depth, cm

Plots relative to drains,
Pl anting distribution,
Plot Iength, m

Pl anti ng net hod, code
Pl ot orientation, degrees fromN

Plants per hill (if appropriate)

Row direction, degrees fromN

Row spaci ng, cm

Pl ot spacing, cm

Planting naterial dry weight, kg ha-1

Pl ant popul ati on at energence, m?2

Pl ant popul ation at seeding, m2

Rows per pl ot

Rot ati on conmponent - nunber (default = 1)
Resi due application/placenment, code

Resi due ampunt, kg ha-1

Resi due material, code

I ncorporation date, year + days

Resi due incorporation depth, cm

Residue dry matter content, %

Resi due pot assi um concentration, %

Resi due nitrogen concentration, %

Resi due phosphorus concentration, %

Resi due incorporation percentage, %

degrees
row R, broadcast

Soi | analysis |evel
Bul k density, noist, g cm3
Dept h, base of |ayer, cm
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SADAT Anal ysi s date, year + days fromJan. 1 1B
SAHB pH in buffer 1B
SAHW pH in water 1B
SAKE Pot assi um exchangeabl e, cnol kg-1 1B
SANI Total nitrogen, g kg-1 IB
SACC Organi c carbon, g kg-1 1B
SAPX Phosphorus, extractable, ng kg-1 1B
SH20 Water, cnB cm3 IB
SITE(S) Nane and | ocation of experinental site(s) IB
SLDP Soi |l depth, cm 1B
SLTX Soi |l texture IB
SM Simul ation control |evel I B
SVHB pH in buffer determ nati on nethod, code 1B
SMKE Pot assi um det er mi nati on nethod, code 1B
SMPX Phosphorus deternination method, code I B
SNH4 Amonium KC, g elenmental N My-1 soil 1B
SNO3 Nitrate, KO, g elemental N My-1 soil 1B
TDATE Till age date, year + day IB
TDEP Tillage depth, cm 1B
TI MPL Tillage inplenent, code 1B
TL Tillage |evel 1B
TN Treat ment numnber 1B
TNAME Treat ment name I B
WSTA Weat her station code (Institute + Site) 1B

*Chemical s (Herbicides, Insecticides, Fungicides, etc.)
@CDE DESCRI PTI ON

CHOO1 Al achlor (Lasso), Metolachlor (Dual) [Herbicide]
CHOO02 Propanil [Herbicide]

CHOO03 Trifluralin [Herbicide]

CHO04 Dal apon [ Her bi ci de]

CHOO05 MCPA [ Her bi ci de]

CHO06 2, 4-D [ Herbi ci de]

CHOO7 2, 4,5-T [ Herbicide]

CHOO08 Pendi net hal i n [ Her bi ci de]

CHO09 Atrazine [Herbicide]

CHO010 Diquat [Herbicide]

CHO11 Paraquat [Herbicide]

CHO021 Carbaryl, Sevin, Septene [lnsecticide]
CH022 Mal at hi on, Mercaptothion [I|nsecticide]
CHO23 Nal ed [Insecti cide]

CHO24 Dinethoate [Insecticide]

CHO025 Fention [Insecticide]

CHO026 Di azi non, Basudin [Insecticide]
CHO27 Ethion, Diethion [Insecticide]
CH028 Oxydeneton- Methyl [Insecticide]
CHO029 Azi nphos- Met hyl [Insecti cide]
CHO30 Phosphani don [ I nsecti ci de]
CHO31 Mevinphosl [l nsecticide]

CHO32 Methyl Parathion [Insecticide]
CHO33 Parathion [Insecticide]

CHO34 DDT [Insecticide]

CHO35 BHC, HCH [Insecti cide]

CHO36 Chl ordane [ I nsecticide]

CHO37 Heptachlor [Insecticide]

CHO38 Toxaphene [Insecti ci de]

CHO39 Aldrin [Insecticide]

CHO40 Dieldrin [Insecticide]

CHO41 Endrin, Nendrin [Insecticide]
CH042 Methonyl, Lannat [Insecticide]
CHO43 Thiotex [Insecticide]

CHO44 Furadan [Insecticide]

CHO045 Endosul fan [Insecticide]

CHO51 Captan [ Fungi ci de]

CHO52 Benonyl [ Fungi ci de]

CHO53 Zi neb [ Fungi ci de]

CHO54 Maneb [ Fungi ci de]

CHO55 Mancozeb [ Fungi ci de]

CHO56 Tilt [Fungicide]

CHO57 Rhi zobi um (for | egune crops)
*Crop and Weed Speci es

-_——.— - - - - — — — ————— ——— — —

DO OOTOOTOTOTOOTOT OO OO OTTOTEOTOTEEEOTOEOOTEOEOODEOEOEOOEEOEO
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@CDE DESCRI PTI ON SO
AR Aroi d IB
AL Al fal fal/ Lucerne 1B
BA Bar | ey 1B
BN Dry bean IB
BS Beet sugar IB
BW Broad | eaf weeds 1B
CO Cot ton IB
Cs Cassava IB
FA Fal | ow 1B
(e Grass weeds IB
M Pearl Ml et I B
\4 Mai ze 1B
A Cat s 1B
PN Peanut IB
PT Pot at o 1B
RI Rice 1B
SB Soybean IB
SC Sugar Cane 1B
SG Grain sorghum 1B
ST Shrubs/trees 1B
WH Wheat IB

*Di sease and Pest Organi sns

@CDE DESCRI PTI ON SO
! Exanpl es of codes that have been used are given bel ow. 1B
CEW Corn earworm (Heliothis zea), no. m2 1B
VBC Vel vet bean caterpillar (Anticarsia gemmtalis), no. m2 IB
SBL Soybean | ooper (Pseudoplusia includens), no. m2 IB
SKB Sout hern green stinkbug (Mezara viridula), no. m2 1B
RKN Root - knot nemat ode (Mel oi dogyne spp.), no. cm3 soil 1B
cur Cutworm no. m2 I B
*Dr ai nage

@DE  DESCRI PTI ON SO
DROO0 No drai nage IB
DRO01 Ditches B
DRO02 Sub-surface tiles 1B
DRO03 Surface furrows B
*Envi ronment Mbodification Factors

@CDE DESCRI PTI ON SO
A Add B
S Subt r act 1B
M Mul tiply IB
R Repl ace 1B
*Fertilizers, Inoculants and Anendnents

@DE DESCRI PTI ON

FEO0O1 Ammoniumnitrate

FEOO02 Anmmoni um sul fate

FEO03 Ammoniumnitrate-sulfate
FE004 Anhydrous ammoni a

FEOO5 Urea

FEO06 Di ammmoi um phosphat e
FEOO7 Monoammoni um phosphat e
FEOO8 Calciumnitrate

FEO09 Aqua ammoni a

FEO10 Urea ammoniumnitrate sol ution
FEO11 Cal ci um anmoni um nitrate sol ution
FEO012 Ammoni um pol yphosphat e
FEO013 Singl e superphosphate
FEO14 Triple superphosphate
FEO15 Liquid phosphoric acid
FEO16 Potassium chloride

FEO17 Potassiumnitrate

FEO018 Potassium sul fate

FE019 Urea super granules
FE020 Dolomtic |inmestone
FEO021 Rock phosphate

FEO22 Calcitic |inestone

—_——_——— e —————————— 5
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FEO024 Rhi zobi um 1B
FE026 Cal ci um hydroxi de IB
*Har vest conponents

@CDE DESCRI PTI ON SO
C Canopy IB
L Leaves 1B
H Har vest product IB
*Harvest size categories

@CDE DESCRI PTI ON SO
A Al IB
S Small - less than 1/3 full size 1B
M Medium - from1/3 to 2/3 full size 1B
L Large - greater than 2/3 full size IB
*Met hods - Fertilizer and Chem cal Applications

@DE  DESCRI PTI ON

APO00 Applied when required - no shortage
AP001 Broadcast, not incorporated

AP002 Broadcast, incorporated

AP003 Banded on surface

AP004 Banded beneath surface

APOO5 Applied in irrigation water

APO06 Foliar spray

AP007 Bottom of hole

APO0O8 On the seed

APO09 I njected

AP011 Brodcast on fl ooded/saturated soil, none in soil
AP012 Brodcast on fl ooded/saturated soil, 15%in soil
AP013 Brodcast on flooded/saturated soil, 30%in soil
AP014 Brodcast on fl ooded/saturated soil, 45%in soil
AP015 Brodcast on fl ooded/saturated soil, 60%in soil
AP016 Brodcast on flooded/ saturated soil, 75%in soil
AP017 Brodcast on fl ooded/saturated soil, 90%in soil

AP018 Band on saturated soil,2cmflood, 92%in soil
AP019 Deeply placed urea super granules/pellets, 95%in soil
AP020 Deeply placed urea super granul es/pellets, 100%in soil

—_—_——— e ———————————

OO OOOOOOOWOOOWOIWEOEW®E®O

*Methods - Irrigation and Water Managenent (Units for associated data)

@CDE DESCRI PTI ON SO
| RO0O1 Furrow, mm B
1 RO02 Alternating furrows, mm 1B
| ROO3 Fl ood, mm 1B
1 R0O04 Sprinkler, nm 1B
IROO5 Drip or trickle, nm 1B
1 RO06 Fl ood depth, nm 1B
| RO0O7 Water table depth, nm IB
| RO0O8 Percolation rate, nmm day-1 IB
1 RO09 Bund hei ght, nm 1B
*Met hods - Soil Analysis

@CDE DESCRI PTI ON SO
SA001 d sen 1B
SA002 Bray No. 1 IB
SA003 Bray No. 2 1B
SA004 Mehlich B
SA005 Ani on exchange resin IB
SA006 Truog 1B
SA007 Doubl e acid B
SA008 Col wel | 1B
SA009 Water 1B
SA010 I FDC Pi strip B
*Planting Material/Method

@DE  DESCRI PTI ON SO
PMD01 Dry seed 1B
PMD02 Transpl ants IB
PMD03 Vegetative cuttings IB
PMD04 Pregerm nated seed 1B
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*Plant Distribution

@CDE DESCRI PTI ON SO
R Rows B
H Hills 1B
U Uni form IB
*Resi dues and Organic Fertilizer

@CDE DESCRI PTI ON SO
REO01 Crop residue IB
REO02 Green Manure 1B
REO03 Barnyard Manure B
RE004 Liquid Manure I B
*Rotati on

@DE  DESCRI PTI ON SO
RC001 Continuous arable crops IB
RC002 Rotation with forages 1B
*Soi | Texture

@DE  DESCRI PTI ON

CLOSA Coarse | oany sand

CSA Coar se sand

Csl Coarse silt

CSALO Coarse sandy | oam

CL d ay

CLLO day |loam

FLO Fi ne | oam

FLOSA Fine | oany sand
FSA Fi ne sand

FSALO Fine sandy | oam
SICLL Silty clay |oam

LO Loam
LOSA  Loany sand
SA Sand

SACL Sandy cl ay

SACLL Sandy clay | oam

S| Silt

SICL Silty clay

SILO Silty |l oam

SALO  Sandy | oam

VFLOS Very fine | oany sand
VFSA  Very fine sand

VFSAL Very fine sandy | oam

—_—_——— e ———————————

DO OTOCOEOOOOEOOOOWOEWEPEEETO

*Tillage | nplements

DESCRI PTI ON
TI002 Tandem di sk
TI003 O fset disk
TI 004 Oneway disk
TI 005 Mol dboard pl ow
TI006 Chisel plow
TI 007 Disk plow
TI 008 Subsoil er
TI009 Beeder/lister
TIO10 Field cultivator
TI011 Row crop cultivator
TI012 Harrow springtooth
TI 013 Harrow- spi ke
TI014 Rotary hoe
TI015 Roto-tiller
TI016 Row crop planter

TI017 Drill
TI 018 Shredder
TI 019 Hoe

TI020 Planting stick

TI021 Aninal -drawn inpl ement
TI 022 Hand

TI 023 Manual hoei ng

—_———— e ——— ———————— 5
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APPENDIX C.
SIMULATED AND FIELD DATA CODES

Codes currently used for both sinulated and field data are listed in sections relating to
specific nmodel output files. Codes currently only used for field data are listed in a section
headed Expdata. Codes are assigned as far as possible in accord with the follow ng convention:

1st letter: Plant conponent (eg. C for canopy; H for harvest product)

2nd letter: Measurenent aspect (eg. Wfor dry weight; N for nitrogen weight)

3rd letter: Basis of nmeasurenent (eg. A for unit area; P for plant)

4th letter: Tine or stage of nmeasurement (eg. D for specific day)
For conpl ex aspects (eg. ear plus grain) this convention has been nodified by dropping the
usual 4th letter and using the first 2 letter for conponent(s). Codes for dates have letters
for the stage first and then a D or DAT.

The fields in the file are as foll ows:

CDE The ‘universal’ code used to facilitate data interchange.

LABEL A short description used when |abelling graphs.

DESCRI PTION A 35 character description of the aspect.

OTHER CODE(S) Additional codes that nay be used locally (eg. YILD for HMWAM

SO The source of the codes (1B=IBSNAT). Codes added by a user should be referenced in this
field and the name and address of the person adding the code should be entered as a
comment (ie.with a ‘!" in colum 1) below this note. This is inmportant to ensure that
information fromdifferent workers can be easily integrated.
[ SE The section to which the code belongs. Used for sorting.]

* SUMVARY
@CDE LABEL DESCRI PTI ON OTHER CODE( S) SE
ADAT ANTHESI S day Ant hesi s date (YrDoy) ANTH SuU

BWAH BYPRODUCT kg/ ha By- product harvest (kg dnf ha)
CNAA TOPS N, ANTHESI S Tops N at anthesis (kg/ha)
CNAM TOPS N kg/ ha Tops N at maturity (kg/ha)
CPAM TOPS P kg/ ha Tops P at maturity (kg/ha)

CWAA TOPS WI, ANTHSI S Tops wei ght at anthesis (kg dm ha) SU
CWAM TOPS WI' kg/ ha  Tops weight at maturity (kg dm ha) SuU
DRCM DRAI NAGE mm Season water drainage (mm SU
DWAP SOW NG WI' kg/ ha Pl anting material weight (kg dnfha) SuU
ETCM ET TOTAL mm Season evapotranspiration (nmm SuU
FNAM FI ELD NAMVE Fi el d nane SuU

GN\NYM GRAIN N% MATURE Grain N at maturity (%

GNAM GRAIN N kg/ha  Grain N at maturity (kg/ha) SuU
H#{AM NUMBER #/ n2 Nunber at maturity (no/nR) SU
H#¥UM NUMBER #/ uni t Nunber at maturity (no/unit) SU
HDAT HARVEST day Harvest date (YRDOY) SU

H AM HARVEST | NDEX Harvest index at nmaturity

HWAH HAR YI ELD kg/ ha Yield at harvest (kg dnf ha)

HWAM MAT YI ELD kg/ha Yield at maturity (kg dnf ha)
HAWM VEI GHT ng/unit Unit w at maturity (ng dmfunit)
| REM | RRI G APPS # Irrigation applications (no)
IRCM | RRI G mm Season irrigation (mm

L#SM LEAF NUMBER # Leaf nunber per stemmaturity
L#SX LEAF NUMBER #  Leaf nunber per stem maxi mum

LAl X LAl MAXI MUM Leaf area index, nmaxi num

MDAT MATURI TY day Physi ol ogi cal maturity date (YrDoy)
NFXM N FI XED kg/ h N fixed during season (kg/ha)

NI #M N APPLI CATI ON # N applications (no)

NI AM SO L N kg/ ha Inorganic N at maturity (kg N ha)
NI CM TOT N APP kg/ ha Inorganic N applied (kg N ha)
NLCM N LEACHED kg/ ha N | eached during season (kg N ha)
NUCM N UPTAKE kg/ ha N uptake during season (kg N ha)
OCAM ORGANIC C t/ha Organic soil Cat maturity (t/ha)
ONAM ORGANI C N kg/ ha Organic soil N at maturity (kg/ha)
PDIT POD 1 DATE yd Pod 1 date (YrDoy)

PDAT PLANTI NG DATE Pl anting date (YrDoy)

PDFT FULL POD DATE Full pod date (YrDoy)

PO#M P APPLI CATI ON # Nunber of P applications (no)
POCM P APPLI ED kg/ ha P applied (kg/ha)

PRCM PRECI P mm Season precipitation (m)

e e )
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PWAM PCD WI' kg/ ha Pod wei ght at naturity (kg dnf ha)

RECM RESI DUE kg/ ha  Residue applied (kg/ha) SU
ROCM RUNOFF mm Season surface runoff (mm SuU
R1AT FI RST BLOOM Begi nni ng Bl oom St age SU
R2AT FI RST PEG Begi nni ng Peg Stage SU
R3AT FI RST PCD Begi nni ng Pod St age SuU
R4AAT FULL POD Ful | Pod Stage SuU
R5AT FI RST SEED Begi nni ng Seed Stage SU
R6AT FULL SEED Ful | Seed Stage SU

R7AT FI RST MATURI TY Beginning Maturity Stage

R8BAT HARV MATURITY  Harvest Maturity Stage

ROAT OVER- MATURE Over-Mature Pod Stage

SDAT SI MULATI ON DATE Simul ation start date (YrDoy)
SNAM STEM N, MATURI TY Stem N at maturity (kg/ha)

SPAM SO L P kg/ ha Soil P at maturity (kg/ha)

SWKM EXTR WATER cm  Extractable water at maturity (cm
THAM THRESHI NG % Threshing % at maturity

WO @OWWOWWOWOWmWWmWWWm
[92]
C

TNAM TREATMENT NAME Treatnent title SU
* GROMH
@CDE LABEL DESCRI PTI ON LOCAL CODE

CDAY CROP AGE days Crop age (days from pl anting)
CHTD CANCPY HEI GHT m Canopy hei ght (m

CWAD TOPS WI' kg/ ha Tops wei ght (kg dnf ha)

CW D CANOPY WDTH m Canopy width (mfor 1 row)

E#AD EAR NO./ n2 Ear nunber (no/nR)

EWAD EAR WI. kg/ ha Ear (no grain) weight (kg dnifha)
GHAD GRAIN NO #/ n2 Grain nunber (no/nR)

GSTD CROWIH STAGE G owt h stage

GMD GRAIN WI kg/ha Grain weight (kg dm ha)

GAGD GRAIN WI' ngy Unit grain weight (ng dnifgrain)
H AD HARVEST | NDEX  Harvest index (grain/top)

HI PD POD | NDEX Pod harvest index (pod/top)
L#SD LEAF NUMBER Leaf nunber per stem

LAI D LAl Leaf area index

LAWD SLA cn®2/g Specific | eaf area (cn2/g)

LNYD LEAF N % Leaf nitrogen concentration (%

LWAD LEAF WI' kg/ ha Leaf wei ght (kg dnf ha)

NSTD N STRESS FACTOR Nitrogen stress factor (0-1)
NWAD NODULE WI' kg/ ha Nodul e wei ght (kg dm ha)

P#AD POD NO #/ n2 Pod nunber (no/nR)

PRSD SHOOT FRACTION Partitioning of wt to shoot (ratio)
PWAD POD WI' kg/ ha Pod wei ght (kg dnf ha)

PWDD DETACHED POD WI' Det ached pod wei ght (kg dnf ha)
PWID POD WI' kg/ ha Total pod wei ght (kg dm ha)
RDPD ROOT DEPTH m Root depth (m

RL10 RLD 180-210cm Root density, 180-210cm (cni cnB)
RL1D RLD 0-5 cm Root density, 0-5 cm (cm cnB)
RL2D RLD 5-15 cm Root density, 5-15 cm (cnfcnB)
RL3D RLD 15-30 cm Root density, 15-30 cm (cnifcnB)
RLAD RLD 30-45 cm Root density, 30-45 cm (cm cnB)
RL5D RLD 45-60 cm Root density, 45-60 cm (cnf cnB)
RL6D RLD 60-90 cm Root density, 60-90 cm (cnifcnB)
RL7D RLD 90-120cm Root density, 90-120cm (cm cnB)
RL8D RLD 120-150cm Root density, 120-150cm (cnl cnB)
RLOD RLD 150-180cm Root density, 150-180cm (cni cnB)

RNoD ROOT N % Root N concentration (%

RWAD ROOT WI' kg/ ha Root wei ght (kg dn ha)

SHY®D SHELLI NG % Shel ling % (seed wt/pod wt*100)
SHAD SHELL WI' kg/ ha Shell weight (kg dm ha)

SHND SHELL N % Shell N concentration (%

SLAD SLA cnR/g Specific | eaf area (cnR/g)

SND STEM N % Stem (stover) N concentration %

SWAD STEM WI' kg/ ha Stem wei ght (kg dnf ha)

T#AD TILLER NO #/nm2 Tiller nunber (no/nR)

WBGD H20 STRESS, GR  Water stress - growth (0-1)

WSPD H20 STRESS, PHS Water stress - photosynthesis (0-1)

-_——— - - - - - — —_ — — . — — — ——— ————— —— —
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*NI TROGEN

@CDE LABEL DESCRI PTI ON LOCAL CODE
AMLS NH3VOL kgN/ ha/d Anmoni a Vol . (kg N ha/day)

CNAD CROP N kg/ ha Tops N (kg/ ha)

FALG ALGAL ACTIVITY Floodwater Phot.Act.Index (0 to 1)
FALI FLOOD LT INDX  Fl oodwater Light Index (O to 1)
FDEN DNI TRF kgN ha/d Fl oodwater Denitrif Rt (kg N ha/d)
FL3C FLD NH3 ng NI Fl oodwat er Aqueous NH3 (nmg N 1|)
FL3N FLD N3 ng NI Fl oodwater NG3-N (ng N 1)

FLAC FLD NH4 ng NI Fl oodwater NH4-N Conc. (mg N 1)
FLAN FLD NH4 kgN ha Fl oodwat er Ammoni acal N (kg N ha)
FLBD Puddl e BD g/cc Puddled Soil Surface L BD (g/cc)
FLEF Fl ood Evap nm Fl oodwat er Evaporation Rate (m d)
FLNI FLOOD NIT I NDX Floodwater Nitrogen Index (0 to 1)
FLPH FLOCD pH Maxi mum Dayti ne Fl oodwat er pH

FLTI FLOOD TMP | NDX Fl oodwater Tenp. Index (O to 1)
FLUR FLD UREA kgN ha Fl oodwater Urea N (kg N ha)

FUHY UREA HYD kgN ha Urea Hydrol Floodwater (kg N ha/d) NI
G\%D CGRAIN N % Grain N concentration (% NI
GNAD GRAIN N kg/ha  Grain N (kg/ha) NI
LNY® LEAF N % Leaf N concentration (% NI

LNAD LEAF N kg/ ha Leaf N (kg/ha)
NAPC N APPLI ED kg/ ha I norganic N applied (kg/ha)
NFXC N FI XED kg/ ha N fixed (kg/ha)
NFXD N FI XED kg/ ha.d N fixation rate (kg/ha.day)
NH10 NH4 ug/ g180-210 NH4 in 180-210cm (ug N/ g soil)
NHLID NH4 ug/g O-5cm NH4 i
NH2D NH4 ug/ g 5-15cm NH4 i
NH3D NH4 ug/ g15-30cm NH4 i
NH4D NH4 ug/ g30- 45cm NH4 i
NH5D NH4 ug/ g45- 60cm NH4 i
i
i
i
i

=

n 0-5 cm (ug N g soil)
n 5-15 cm (ug N g soil)
n 15-30 cm (ug N g soil)
n 30-45 cm (ug N g soil)

n 45-60 cm(ug N g soil)
NH6D NH4 ug/ g60-90cm NH4 in
NH7D NH4 ug/g 90-120 NH4 in
NH8D NH4 ug/ g120-150 NH4 in 120-150cm (ug N/ g soil)
NHOD NH4 ug/ g150-180 NH4 in 150-180cm (ug N g soil)
NHTD TOTAL NH4 kg/ ha Total soil NH4 (kg N ha)
NI 10 NGB ug/ g180-210 NGB in 180-210cm (ug N g soil)
NI 1D NGB ug/g 0-5cm NGB in 0-5 cm (ug N g soil)
NI 2D NGB ug/g 5-15cm NGB in 5-15 cm (ug N g soil)
NI 3D NGB ug/ g15-30cm NGB in 15-30 cm (ug N g soil)
NI 4D NGB ug/ g30-45cm NGB in 30-45 cm (ug N g soil)

in

in

in

in

in

60-90 cm (ug N g soil)
90-120cm (ug N g soil)

NI 5D NGB ug/ g45- 60cm NO3 45-60 cm (ug N g soil)
NI 6D NGB ug/ g60- 90cm NC3 60-90 cm (ug N g soil)
NI 7D NG3 ug/ g 90-120 NGB 90-120cm (ug N g soil)
NI 8D NOG3 ug/ gl120- 150 NGB 120-150cm (ug N g soil)
NI 9D NGB ug/ g150- 180 NO3 150-180cm (ug N g soil)
NI AD TOTAL N kg/ ha Total soil NO3+NH4 (kg N ha)
NI TD TOTAL NO3 kg/ha Total soil NO3 (kg N ha)

NLCC N LEACHED kg/ ha N | eached (kg N ha)

NOAD ORGANI C N kg/ha Organic Nin soil (kg N ha)
NUPC N UPTAKE kg/ ha N uptake (kg N ha)

-———_ - - - - - - — — — — . — — — — — — — — — — — — — — — — — — — — — — ——————— — —
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Z

OXRN OXNI TR kgN/ ha/d Ox Layer Nitrif Rt (kg N ha/d) NI
RNY®D ROOT N % Root N concentration (% NI
SHND SHELL N % Shell N concentration (% NI
SNYD STEM N % Stem (stover) N concentration (% NI
SNAD STEM N kg/ ha Stem N (kg/ ha) NI
VND VEG N % Veg (stem+l eaf) N concentration (% NI
VNAD VEGE N kg/ ha Veg (stemtl eaf) N (kg/ha) NI
*WATER

@CDE LABEL DESCRI PTI ON LOCAL CODE

DA3D DAYLENGTH h Dayl ength (h; 3 deg basi s)

DAYD DAYLENGTH h Dayl ength (h;sunrise to sunset)

DRNC DRAI NGE nm Cunul ati ve drainage (mm

EOCAA POT EVAP mm d Av pot . evapotranspiration (nmid)
EOAD POT EVAP nmi d Pot enti al evapotranspiration (nmd)
EPAA PLANT EVAP mm d Av plant transpiration (i d)

EPAC TRANSPI RATION  Cumul ative transpiration (nmm

EPAD PLANT EVAP mmd Pl ant transpiration (nmd)

ESAA SO L EVAP nmd Av soil evaporation (mid)

ESAC SO L EVAP mm Cunul ative soil evaporation (nmm

W0
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ESAD SOL EVAP nmid Soil evaporation (nmmd) 1B WA
ETAA EVAPOTRANS nmi d Av evapotranspiration (i d) 1B WA
ETAC EVAPOTRANS nm  Cunul ative evapotranspiration (mm 1B WA
ETAD EVAPOTRANS nmi d Evapotranspiration (nmmid) 1B WA
| R#C | RRI GATI ON # Irrigation applications (no) 1B WA
IRRC | RRIGATION nm  Cumul ative irrigation (nmm 1B WA
PREC PRECI PI TATION  Cumul ative precipitation (nmm 1B WA
ROFC RUNOFF mm Cumul ative runoff (nm 1B WA
SRAA SRAD MJ/ n2.day Av solar radiation (M/nR2.day) 1B WA
SWL0 SWC 180-210cm  Soil water 180-210cn(cnB/cnB) 1B WA
SWD SWC 0-5 cm Soil water 0-5 cn{cnB/ cnB) 1B WA
SWD SWC 5-15 cm  Soil water 5-15 cn(cnB/ cnB) 1B WA
SVWBD SWC 15-30 cm Soil water 15-30 cn(cnB/cnB) 1B WA
SWID SWC 30-45 cm  Soil water 30-45 cm(cnB/cnB) 1B WA
SWED SWC 45-60 cm  Soil water 45-60 cn(cnB/cnB) 1B WA
SWD SWC 60-90 cm Soil water 60-90 cn(cnB/cnB) 1B WA
SWD SWC 90-120cm Soil water 90-120cm cnB/cnB) 1B WA
SWBD SWC 120-150cm  Soil water 120-150cn(cnB/cnB) 1B WA
SWAD SWC 150-180cm  Soil water 150-180cn{cnB/cnB) 1B WA
SWKD EXTR WATER cm  Extractable water (cm 1B WA
TWNA M NIMUM TEMP C  Av mini mum tenperature (C) 1B WA
TMXA MAXI MUM TEMP C Av nmexi mum tenperature (C 1B WA
TS10 S-TMP 80-210cm Soil tenperature 180-210cm (C) 1B WA
TS1D S-TMP  0-5 cm Soil tenperature 0-5 cm (C 1B WA
TS2D S-TMP 5-15 cm Soil tenperature 5-15 cm (O 1B WA
TS3D S-TMP 15-30 cm Soil tenperature 15-30 cm (C) 1B WA
TS4D S-TWP 30-45 cm Soil tenperature 30-45 cm (O 1B WA
TS5D S-TMP 45-60 cm Soil tenperature 45-60 cm (O 1B WA
TS6D S-TMP 60-90 cm Soil tenperature 60-90 cm (C) 1B WA
TS7D S-TMP 90-120cm Soil tenperature 90-120cm (C) 1B WA
TS8D S-TMP 20-150cm Soil tenperature 120-150cm (O 1B WA
TS9D S- TMP 50-180cm Soil tenperature 150-180cm (C) 1B WA
* CARBON

@CDE LABEL DESCRI PTI ON LOCAL CODE SO SE
CGRD CGR g/ n2.d Crop growth rate (g top+store/nR.d) 1B CA
CHAD CH20 g/ n2.d CH20 accunul ation (g CH2QO nR.d) 1B CA
CLYD LEAF C % Cin leaf (% IB CA
CMAD CH MOB g/ nR2.d C nobi lization (g CH2O n2. d) 1B CA
CSYD STEM C % Cin stem (% IB CA
GRAD CR RESP g/nm2.d G owth respiration (g CHQ n2.d) 1B CA
LI %D LIGHT INTER % Light (PAR) interception (% 1B CA
LI %8N NOON LI GHT I N % Noon |ight (PAR) interception (% 1B CA
LMHN NOON PMAX, SHADE Noon Pmax shaded | eaves (ng/nR.s) 1B CA
LM_N NOON PMAX, LI GHT Noon Prmax sunlit |eaves (ng/nR.s) 1B CA
MRAD M RESP ¢/ n2.d Mai nt enance resp (g CH2Q nR. d) 1B CA
No4HN NOON N, SHADE % Noon N shaded | eaves (% 1B CA
NOAN NOON N, LI GHT % Noon N sunlit |eaves (% 1B CA
OVAC OM APPL kg/ ha Curnul ative OM applied (kg dn ha) 1B CA
PHAD P GRCSS g/ n2.d G oss photosynthesis (g CH2O n2.d) 1B CA
PHAN PG, NOON ng/ n2.s Gross photosyn., noon (ng CO2/n2.s) 1B CA
SLHN NOON SLW SHADE SLWin shaded |ves, noon (ng dm cnR) 1B CA
SLLN NOON SLW Light SLWin sunlit |ves,noon (ng dm cn®) 1B CA
SOCD SO L OC t/ha Soi | organic carbon (t/ha) 1B CA
TGAV AVG CAN TMP, C Daily average canopy tenp (C 1B CA
TGNN NOON CAN TMP, C Noon canopy tenperature (C 1B CA
TWAD TOTAL WI' kg/ ha Tops+roots+storage w (kg dnf ha) 1B CA
*PESTS

@DE LABEL DESCRI PTI ON LOCAL CODE SE

CASM ASSI M g CH20

CEW
CLAI

CEW #/ r ow-m
LAl 2/ n2

Cunul ative assimlate reduction
Corn Earworm
Cunul ative | eaf area consuned

CLFM LEAF g/ n2
CPO% PLTPOP %
CRLF ROOT cml cnR
CRLV ROOT cml cnR
CRTM ROOT g/ n2
CSD# SEED #/ nR
CSDM SEED g/ n2
CSH# SHELL #/ n2

Cumul ative | eaf mass consuned

Cunul ative pl popul ation reduction
Cunul ative root |ength consuned
Cunul ative root In density consuned
Cunul ative root mass consuned

Cunul ative seed nunber consuned
Cunul ative seed mass consuned

Cunul ative shell nunber consuned

- -~
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CSHM SHELL g/ n2 Cunul ative shell mass consuned
CSTM STEM g/ n2 Cumul ative stem mass consuned
DASM ASSIM g CH2O'd Daily carbohydrate pool reduction
DLA DIS. LAl cn2/nR2 Daily diseased | eaf area increase

DLA% DI S. LAl %d Daily % di seased | eaf area increase PE
DLAl LAl n2/nR2.d Daily | eaf area consunmed PE
DLFM LEAF g/ n2.d Daily |eaf mass consumed PE

DPC% PLTPOP % day Daily plant popul ation reduction
DRLF ROOT cnf cn®. d Daily total root |ength consunmed

DRLV ROOT cmf cn8. d Daily root length density consuned PE
DRTM ROOT g/ n2.d Daily root mass consuned

DSD# SEED #/ n2. d Daily seed nunber consuned PE
DSDM SEED g/ n2. d Daily seed mass consumed PE

DSH# SHELL #/n2.d Daily shell nunmber consuned

DO WOWO WO OO OEOEOEEE®E
e}
m

DSHM SHELL g/ n2.d Daily shell nass consuned PE
DSTM STEM g/ n2. d Daily stem mass consuned PE
FAW FAW #/ m Fal | armyworm PE
RTWM RTWM #/ m Root worm PE
SGSB SGSB #/ m Sout hern green stinkbug PE
SL SB LOOPER #/ m  Soybean | ooper PE
VBC5 VBC5 #/ m 5 instar velvetbean caterpillar PE
VBC6 VBC6 #/ m 6 instar velvetbean caterpillar PE

* EXPERI MENTAL DATA

@DE LABEL DESCRI PTI ON LOCAL CCDE
AP1D APEX 1cm day Apex lcm date (YrDoy)
CHN% CHAFF N % Chaff N (%

CHWA CHAFF WI' kg/ ha Chaff weight (kg dm ha)

DRI D DOUBLE RI DGES d Doubl e ridges date (YrDoy)

DWAD DEAD WI' kg/ ha Dead material weight (kg dnm ha)
EDAT EMERGENCE day Ener gence date (YrDoy)

EEMD EAR EMERCGENCE d Ear energence date (YrDoy)

EGWA EAR+GRAI N kg/ ha Ear plus grain weight (kg dnfha)
EGAS EAR+GRAIN g/ s Ear +grai n wei ght (g dm shoot)
GH#PD GRAIN NO #/ pl Grain nunber (no/plant)

G#SD GRAIN NO #shoot Grain nunber (no/shoot)

G GRAIN H20 % Grain noisture at maturity (%
GMM GRAIN WI kg/ha Grain wt at maturity (kg dnf ha)
GAGM GRAIN WI' ng Unit wt at maturity (ng dnfgrain)
GA\PM GRAIN WI' g/ pl Gainw at maturity (g dnfplant)
GYAM GRAIN YLD kg/ha Grain yield at maturity (kg fm ha)
GYPM GRAIN YLD g/pl Gain yld at maturity (g fm plant)
GYVM TEST WI' kg/ hl Test weight at maturity (kg fmhl)
HWAC COR YI ELD kg/ ha Corrected yield (kg dm ha)

HYAM HARVEST kg/ha  Harvest yld at maturity (kg fnfha)
LAFD FLAG AREA cn® Flag | eaf area (cnR/| eaf)

LALD LEAF AREA cn® Leaf area (cn2/leaf)

LAPD LEAF AREA cnR/p Leaf area (cn®/plant)

LARD LEAF APPEARANCE Leaf appearance rate (#/ day)

L#l R LEAF # | NCREASE Leaf nunber increase rate (#/ day)
LDAD DEAD LEAF kg/ ha Dead | eaf weight (kg dm ha)

LF3D LEAF 3 FULL day Full expansion, |eaf 3 (Yrdoy)
LF5D LEAF 5 FULL day Full expansion, leaf 5 (Yrdoy)
LLFD LAST LEAF day Last | eaf date (YrDoy)

LWAM LEAF WI' kg/ ha Leaf weight (kg/ha)

LWPD LEAF WI' g/ pl ant Leaf weight (g/plant)

PARI PAR | NTERCEPT % PAR interception (%

RLAD ROOT LN cmicn2 Root |ength (cnlcnR)

RLWD ROOT L/Wcm g Root | engt h/ wei ght (cni g)

RW.D ROOT WL g/cm Root weight/length (g/cm

S#PD SHOOT NO #/ pl Shoot (apex) nunber (no/plant)
S#AD SHOOT NO #/ n2 Shoot (apex) nunber (no/nR)

SCWA STMrCHAFF kg/ ha Stem plus chaff (kg/ha)

SP#P SPI KELETS #/ pl  Spi kel et nunber (no/plant)

SWPD STEM WI' g/ pl ant Stem wei ght (g dm pl ant)

T#PD TILLER NO. #/pl  Tiller nunber (no/plant)

T#AD TILLER NO. #/n2 Tiller nunber (no/nR)

TNAM TOTAL N kg/ha  Total N at maturity (kg N ha)
TSPD TERM NAL SPKL d Termi nal spikel et date (YrDoy)
TWAM TOTAL WI' kg/ ha Total wt, maturity (kg dm ha)
VWAM VEG WI' kg/ ha Veg (I f+st) wt,maturity (kg dm ha)

e e
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Z21D ZADCKS 21 day Zadoks 21 date (YrDoy) I B EX
Z30D ZADOKS 30 day Zadoks 30 date (YrDoy) I B EX
Z31D ZADOKS 31 day Zadoks 31 date (YrDoy) 1B EX
Z37D ZADOKS 37 day Zadoks 37 date (YrDoy) I B EX
Z39D ZADCKS 39 day Zadoks 39 date (YrDoy) I B EX
TDWA TOTAL+D kg/ ha Tops+roots+storage+dead (kg dnl ha) 1B EX
CDWA CANOPY+D kg/ ha Tops+dead wt (kg dnf ha) I B EX
LALN LEAF AREA, NEW Leaf area,new | eaves (cn2 |f-1) I B EX
BR1D BRANCH 1 YrDoy Branch 1 date (YrDoy) I B EX
BR2D BRANCH 2 YrDoy Branch 1 date (YrDoy) I B EX
BR3D BRANCH 3 YrDoy Branch 1 date (YrDoy) I B EX
BR4AD BRANCH 4 YrDoy Branch 1 date (YrDoy) | B EX
SDWI' SEED WI' g/ pl Seed weight (g pl-1) I B EX
HWAD YI ELD kg/ ha Yield on specified day (kg dm ha) 1B EX
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APPENDIX D.
WEATHER DATA CODES

Headers used in the @line to identify variables are listed first; codes (‘flags’) used to
designate data types are |isted next.

The fields in the file are as follows:
CDE The ‘universal’ code used to facilitate data interchange.
DESCRI PTION A description of the code, with units.
SO The source of the codes (IB=IBSNAT). Codes added by a user should be referenced in
this field and the name and address of the person adding the code should be entered as
a comment (ie.with a ‘!” in colum 1) below this note. This is inportant to ensure
that information fromdifferent workers can be easily integrated.

*Header s

@DE DESCRI PTI ON SO
ALPHA WGEN par anet er 1B
ANGA Angstrom ‘a’ coefficient 1B
ANGB Angstrom ‘b’ coefficient IB
DATE Date, year + days fromJan. 1 IB
DEWP Dewpoi nt tenperature, ~C 1B
DURN Duration of summarization period for clinate files, Yr 1B
ELEV El evation, m 1B
GSDU Growi ng season duration, Day 1B
GSST Growi ng season start day, Doy 1B
IN Institute code 1B
LAT Latitude, degrees (decimals) 1B
LONG Longi tude, degrees (decimals) 1B
MONTH Mont h, # IB
NAMN Tenperature m ni mum nonthly average, C 1B
NASD WGEN par anet er 1B
PAR Phot osynt hetic radi ation, noles m2 day-1 IB
PDW WCEN par anet er I B
RAI N Rai nfall (incl.snow), nmday-1 1B
RAI'Y Rainfall,yearly total, mm IB
REFHT Ref erence hei ght for weather neasurenents, m B
RHUMM Rel ative hum dity average over whole day for nonth, % 1B
RNUM Rai ny days, # nmonth-1 1B
RTOT Rainfall total, nmnonth-1 1B
SAWN Sol ar radiation, nonthly average, M] m2 d-1 1B
SDIWN WCEN par anet er IB
SDSD WCEN par anet er IB
Sl Site code 1B
SRAD Sol ar radiation, MJ] m2 day-1 1B
SRAY Sol ar radiation,yearly average, MI] m2 day-1 1B
START Start of summary period for climate (CLI) files, Year IB
SWWN WCEN par anet er I B
SWED WGEN par anet er 1B
TAWP Tenperature anplitude, nonthly averages, ~C IB
TAV Tenperature average for whole year, ~C 1B
TMVAX Tenper ature maxi mum ~C 1B
TM N Tenperature mni mum ~C IB
W ND W nd speed average, msec-1 I B
W NDM W ndspeed average over whole day for nonth, ms-1 1B
\NDHT Ref erence hei ght for w ndspeed neasurenents, m 1B
VRUN Wnd run, km day-1 1B
XAWN Tenper ature maxi mum nont hly average, C 1B
XDIWN WCEN par aret er IB
XDSD WCEN par anet er IB
XWWN WGEN par anet er 1B
XWED WCEN par anet er IB
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*Fl ags

Fl ags attached to data to indicate the nature of the original data. Upper case flags =
original data replaced; |ower-case flags = original data.

*;U3ZBZIIVDITIQ-UO'UJ9’>§
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DESCRI PTI ON

Above maxi num - data repl aced

Above maxi mum - but original data |eft

Bel ow mi ni nrum - data repl aced

Bel ow m ni mum - - but original data |eft

Decadal averages only in original file - data replaced

Decadal averages only in original file - but original data |eft
Format error in original file - data replaced

Format error in original file - but original data left

Sol ar radiation as sunshine hours - data replaced

Sol ar radiation as sunshine hours - but original data left
Monthly averages only in original file - data replaced

Monthly averages only in original file - but original data |eft
No data in original file - data repl aced

No data in original file - but original data |eft

Rate of change exceeded - data replaced

Rate of change exceeded - but original data |eft
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ones. In order to give due credit to these scientists and their contributions to a
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PREFACE

The information presented in the example and output sections of this Part is rep-
resentative of the results you can produce from your copy of the DSSAT v3 crop
models. These are examples only, however, and your results may vary slightly
from the results you receive, due to the evolutionary nature of the crop models.
Incremental improvements, many suggested by users as they calibrate and vali-
date the models with their own data sets, are constantly being evaluated and
implemented. Therefore, post-press changes to the models may reflect improve-
ments implemented after printing of this Volume.

e DSSAT v3, Volume 2 * DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume

9¢



Crop Models * Crop Models * Crop Models * Crop Models * Crop Models * Crop Models * Crop Models * Crop Models ¢ Crop Models ¢ Crop Model.

DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3,

100



Crop Models

DSSAT v3, Volune 2 -

e Crop Models

CHAPTER ONE.
INTRODUCTION

The crop models developed under the auspices of the International Benchmark
Sites Network for Agrotechnology Transfer (IBSNAT) Project are process oriented
computer models which simulate growth, development, and yield as a function
of plant genetics, weather and soil conditions, and crop management selections.
These include models for the following crops: aroids (Colocasia esculenta L. [taro]
& Xanthosoma sagittifolium L.[tannier]), barley (Hordeum vulgare L.), cassava
(Manihot esculenta L.), corn (Zea mays L.), dry bean (Phaseolus vulgaris L.), millet
(Pennisetum americanum L.), peanut (Arachis hypogea L.), potato (Solanum tuberosum
L.), rice (Oryza sativa L.), sorghum (Sorghum bicolor L.), soybean (Glycine max [L.]
Merr.) and wheat (Triticum eastivum L.). In the Decision Support System for
Agrotechnology Transfer (DSSAT) v2.1 (IBSNAT 1989; Jones et al. 1990) individ-
ual models existed for each crop (Table 1). As part of the move to DSSAT v3, crop
models were combined to avoid coding duplication and other problems associat-
ed with model improvement. For the family of grain legume crops a generic
model was developed called CROPGRO, which is being extended to include
other crops, such as tomato. The grain cereals, except for CERES-Rice, were com-
bined into a generic grain cereal model called CERES. Development of the root
crop models will continue as separate models.

Previously, individual user’s guides were developed for the crop models SOY-
GRO (Jones et al., 1989), PNUTGRO (Boote et al., 1989), BEANGRO
(Hoogenboom et al., 1991), CERES-Wheat (Godwin et al., 1989), CERES-Maize
(Ritchie et al., 1989), CERES-Barley (Otter-Nacke et al., 1991), and CERES-Rice
(Singh et al., 1993). In DSSAT v3, one model user-interface was developed for use
by all crop models, and thus, one user’s guide.

Since, however, these crop models can also be run as stand-alone models, there is
some flexibility as to how the executables, input and output files are organized
on a computer disk. The organization of these files for running under both the
DSSAT v3 Shell (Volume 1-3, Hunt et al. 1994) and as stand alones is described in
Appendix C of this Part.

The operation of the crop models in DSSAT v3 using the DSSAT v3 Shell (Volume
1-3, Hunt et al. 1994) interface is described herein.
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TABLE 1.

O op DSSAT v2.1
Model

Cereal s

Bar| ey CERES- Bar | ey

Corn (Mi ze) CERES- Mai ze

M1 et CERES- M| | et

R ce CERES-R ce

Sor ghum CERES- Sor ghum

Wieat CERES- Wheat

Grain Legunes

Dry bean BEANGRO
Peanut PNUTGRO
Soybean SOYGRO

Root s and Tubers

Aroi ds SUBSTCR- Ar oi ds
Cassava N A
Pot at 0 SUBSTCR- Pot at o

DSSAT v3
Model

Generic CERES
CGeneric CERES
Generic CERES
CERES R ce

Generic CERES

CGeneric CERES

N A
CRCPS| M Cassava
N A

OLb AND NEw GENERATION CROP SIMULATION MODELS.
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Hoogenboom et al (1994)
Boote et al. (1989)
Jones et al. (1989)

Prasad et al. (1991)
Matt hews and Hunt (1994)
Qiffinet al. (1993)
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CHAPTER TWO.
INPUTS AND OUTPUTS

The DSSAT v3 crop models incorporate the input and output ASCII file struc-
tures fully described in Volume 2-1 (Jones et al. 1994) of this book. This I/O sys-
tem is considerably different than the crop model inputs and outputs structures
found in DSSAT v2.1 (IBSNAT 1989, 1990).

WEATHER

Though daily weather formats are similar to those in DSSAT v2.1, additional fea-
tures have been added to accommodate improved quality control of weather
data. A space has been designated next to each data field for characters to docu-
ment when data were filled from other sources and the reason for filling. The
quality control options for weather data in DSSAT v3 are handled by
WeatherMan, described in Volume 3-3 (Hansen et al. 1994) of this book. In the
DSSAT v3 crop models, including CROPGRO and CERES, the name of the
weather file is constructed internally from the weather file information contained
in the experiment input file. The code for the weather file includes eight charac-
ters, such as UFGA8101, and the file UFGA8101.WTH would be constructed in
the model code if observed weather data would be used as input, or the file
UFGA8101.WTG would be constructed in the model code if externally generated
weather data would be used as input. The model will look first in the current
directory for this file. If the model is unable to locate the weather file in the cur-
rent crop model data directory, the model will check the path specified by the
DSSAT v3 path-declaration file (DSSATPRO.FLE). For a complete description of
the weather file (FILEW) formats and structures, see Volume 2-1 (Jones et al.
1994) of this book.

SoiL

The soil file has also been changed in DSSAT v3. First, more information was added
in an attempt to make the soil inputs more generally applicable by other crop models.
For example, clay and silt percentages are now included, and new inputs were
defined to allow for simulation of soil phosphorus dynamics. The first release of the
DSSAT v3 models will not include the phosphorus module in any of the crop models.
Secondly, all new models use the same soil file, whereas models in DSSAT V2.1
required a separate soil file for each crop. The new soil file is usually named
SOIL.SOL, but the models will accept soil profile data in input files specific for each

e DSSAT v3, Volume 2 * DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 * DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 -«

e Crop Models * Crop Models * Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models *

DSSAT v3, Volume

103



Crop Models * Crop Models * Crop Models * Crop Models * Crop Models * Crop Models * Crop Models * Crop Models ¢ Crop Models ¢ Crop Model.

institute, e.g. UESOL would contain soil profile information defined by the University
of Florida. The models will first look for the SOIL.SOL file in the “current” path, and
if the model is unable to locate the SOIL.SOL file, the model will try to locate the
UESOL file. The file name UESOL is constructed by the models based on the institute
code of the institute at which the experiment was performed. For a complete descrip-
tion of the soil file (FILES) formats and structures, see Volume 2-1 (Jones et al. 1994)
of this book.

CrOP MANAGEMENT

In DSSAT v3, details of a crop experiment, such as field information, treatments,
planting information, initial conditions, irrigation, residue and fertilizer manage-
ment, and harvest information are contained in one single file. This single file is
referred to as experiment details file or FILEX. A user can name FILEX based on
institute id, site id, year, experiment number, and crop code; the naming conven-
tion is similar to the one of DSSAT V2.1 (IBSNAT, 1989; 1990). For example, the
tile UFGA8101.SBX is the file name for a soybean experiment conducted in 1981
at the University of Florida in Gainesville (UFGA). The experiment details file
FILEX is divided into sections; a “*” designates each section, and the file uses the
symbol “@ “in column 1 of lines that contain codes or headers for variables
defined in the section following this header line. The file uses “!”
ment lines; blank lines can also be used in the file to delineate data input blocks
and these lines are ignored by the model when reading the experiment details
file. For a complete description of the experiment details file (FILEX) formats and
structures, see Volume 2-1 (Jones et al. 1994) of this book.

to define com-

SIMULATION CONTROL

Each DSSAT v3 experiment details file FILEX contains a *SIMULATION CON-
TROL section that fully specifies all options for a simulation run. This section
also defines automatic management characteristics for planting, irrigation, fertil-
izer, residue, and harvest. These automatic management options allow the user
to define management conditions for hypothetical “experiments.” For a com-

plete description of the Simulation Controls section of FILEX, see Volume 2-
1(Jones et al. 1994) of this book.

AVERAGE FINAL FIELD DATA

The DSSAT v3 models use two files for field observed data and other related
information. The first file contains averages of field observations, and this infor-
mation is used for comparison between model simulated data and field observed
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TABLE 2. AVERAGE FINAL FIELD DATA FiLe. (FILEA = “UFGA7801.SBA”)

*EXP. DATA (A): UFCGA7801SB BRAGG | RRI GATED & NON- | RRI GATED

@rRoO  HMM HAUM HFAM HEUM LAL X OMM BWAH  ADAT MDAT PDLT PDFT PWAM H AM THAM

1 3041. .1440 2223. 1.96 4.67 6068. 1958. 211 282 233 233 4009. .501
2 1178. .1230 969. 1.85 4.50 3491. 1756. 211 282 233 233 1602. .337

75. 85
73.53

data to calibrate, validate and test the models. The field average observational
data file is called FILEA. For the example used in the Crop Management section
above, this file would be called UFGA8101.SBA. The format for FILEA in DSSAT
v3 is different from the format of FILEA in DSSAT v2.1. Generally, the data in
FILEA are in stored in columns, which are each 6 characters in width, with a
header above each column indicating the type of data in that column. The crop
model uses the same header information for its outputs, so that corresponding
simulated and observed data can be matched regardless of the location of these
columns in the input files. An abbreviation file (DATA.CDE) defines these head-
ers, including appropriate units of the variables and values associated with those
headers. These abbreviations are also used by the data handling components of
DSSAT v3, graphics, and seasonal and sequence analysis programs. An example
of a FILEA is shown in Table 2. For a description of FILEA formats and struc-
tures, see Volume 2-1 (Jones et al. 1994) of this book.

TIME-COURSE FIELD DATA

In addition to FILEA, a second file is used to store field data for within-season
measurements. This time-course data file, FILET, can contain an unlimited num-
ber of 6-character columns. Data that were measured in the field can be stored in
this file, and these can include both measured soil, plant, and pest information as
a function of day of year. For example FILET, e.g. UFGA8101.SBT, is the time
course file for an experiment conducted the University of Florida in Gainesville
in 1981. An example of a FILET is shown in Table 3. For a description of FILET
formats and structures, see Volume 2-1 (Jones et al. 1994) of this book.

OuTPUT FILES

Outputs from the models are written to the following files:

OVERVIEW.OUT which contains a copy of the output as shown on the computer
screen during the simulation;
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SUMMARY.OUT which contains a one line summary of the main developmental
events, water and nitrogen variables, and yield and yield components;

GROWTH.OUT, which contains a summary of the growth balance variables over
time;

WATER.OUT, which contains a summary of the soil and plant water variables
over time;

NITROGEN.OUT, which contains a summary of the soil and plant nitrogen vari-
ables over time;

CARBON.OUT, which contains a summary of some of the main soil and plant
carbon variables; and

PEST.OUT, which contains a summary of the pest variables as a function of time.

FILES GROWTH.OUT, WATER.OUT, NITROGEN.OUT, CARBON.OUT, and
PEST.OUT contain time-series outputs at steps as small as one day or as large as
specified by the user. Each file can be switched on or off, and the frequency of
daily outputs can be specified in the Simulation Control section of FILEX. These
output files are temporary and are erased and overwritten at the start of each
new simulation run. Users, however, can select an option to save these files with
experiment specific file names. This option can be fixed permanently through
one variable in FILEX or interactively through the Sensitivity Analysis option.
For example, the above described 1981 University of Florida experiment output
files could be saved as UFGA8101.SBO, UFGA8191.SBS, UFGA8191.SBG,
UFGAS8101.SBW, UFGA8101.SBN, UFGA8101.SBC, and UFGA8101.SBD, respec-
tively. For a description of these file formats and structures, see Volume 2-1
(Jones et al. 1994) of this book
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TABLE 3. TIME-COURSE FIELD DATA FiLe. (FILET = “UFGA7801.SBT”’)

*EXP. DATA (T):

@RNO  DATE
78194
78201
78208
78215
78222
78229
78236
78243
78250
78257
78264
78271
78278
78285
78292

RPRRPRRRRPRRPRPRRRRREPRRR

78194
78201
78208
78215
78222
78229
78236
78243
78250
78257
78264
78271
78278
78285
78292

NNNNNNNNNNNDNNDNDN
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UFGA7801SB BRAGG

LAD SWD GMD LWAD

. 89
28
91
86
17
90
66
47
44
99
67
83
09
.47
.09

MNNRORARROWANERE

.75
08
81
29
38
30
21
50
09
24
30
14
. 85
.53
.07

PNONMNARARRORRE

178

300

551

943
1561
1956
2947
3144
3303
3326
3657
2732
2515
1851
2064

160

251

535
1080
1663
2083
2556
2673
1998
2650
2609
2113
1905
1922
1590

©cooooo000

182

754
1912
2223
2730
2013
3169

©cooooo000o

42
253
471
775
782

1149
1206

266
366
656
843
1187
1204
1723
1772
1631
1568
1769
1180
858
170
34

244
311
626
974
1261
1392
1517
1439
838
1220
931
498
371
236
30
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CWAD
444
667

1207

1786

2748

3160

4792

5224

5740

6507

8586

7144

7136

5866

6270

405

563
1161
2054
2923
3475
4184
4431
3104
4530
4440
3812
3398
3732
3250

| RRI GATED & NON- | RRI GATED

PWD SHAD SH® SLAD H AD

ocoocooo

123
308
805
1613
3161
3232
3763
3845
4172

ocoocooo

112
319
268
661
901
1200
1122
1574
1630

ocoocooo

123
308
623
859
1249
1009
1033
932
1003

ocoocooo

112
319
226
408
430
425
340
425
424

22.
46.
60.
68.

75.
75.

N~NOOOIWw
WwWOhNOWO
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coocooooo

. 00
. 00
. 00
. 00
. 00
. 00
00
00
60
75
49
78
.55
76
96

00
00
00
00
00
00
00
00
. 67
. 28
. 28
.58
.70
. 00
.99

334.
349.
291.
339.
351.
323.
270.
252.
272.
254,
264.
239.
243.
276.
264.

307.
347.
289.
337.
347.
308.
277.
312.
249.
265.
247.
228.
229.
224.
233.

NOIOOWWOUINWUITOWWNNOD

WOUIFRPOOOPRANUUITOWOOER WD
©CO0000000000000

COO000O000000000

000
000
000
000
000
000
000
000
030
116
222
311
383
497
505

000
000
000
000
000
000
000
000
014
056
106
203
230
308
371
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CHAPTER THREE.
SYSTEM OVERVIEW

FLow OF INFORMATION

The DSSAT v3 crop simulation models consist of three modules: model driver,
input module and crop simulation module. Figure 1 presents a schematic
overview of these modules. The main difference with the DSSAT v2.1 models is
that the input and sensitivity analysis section of each model is now separated
from its model simulation section. In DSSAT v3, one input and sensitivity mod-
ule is used by all crop simulation models. When a user starts a DSSAT v3 model,

'

MODEL
DRIVER

'

INPUT EXPERIMENTAL
" MODULE | DETAILS FILE

¢ A

A4

MODEL TEMPORARY |-
DRIVER FILE

-

CROP
SIMULATION
MODULE

'

MODEL
DRIVER

!

— MORE
SIMULATION ?

lN

A4

OUTPUT FILES

FiIGure 1. FLow OF INFORMATION FOR THE CURRENT DSSAT v3 CroOP
SIMULATION MODELS.
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the model driver program, MDRIV940.EXE, is executed. The driver program
calls the model input module, MINPT940.EXE, which reads the experiment list
tile (EXP.LST) and experiment data file (FILEX). While reading these files, the
input module displays various screens, including those for experiment and treat-
ment selection options. When a user has selected and/or modified the options
available in the sensitivity analysis section, a temporary file is written. Control is
given back to the model driver and the simulation module is called
(IBSNAT30.INP). The simulation module does not provide any interaction with
the user; instead it reads the temporary input file, simulates growth over a sea-
son and outputs simulation results on the screen. Upon completion of a simula-
tion, control is returned to the model driver, and a user can then choose to run
another simulation run or terminate the simulation. The format of the temporary
file (IBSNAT30.INP) is discussed later in this chapter.

COMPONENT STRUCTURE

CroP MODEL DRIVER

Because the crop model driver was developed to control the calling of the input
and the crop simulation modules, all EXE files need to be located in the same
directory for the system to work properly (Figure 2). Typically, this would be the
C:\DSSAT3 directory. The models, however, can be run from any data directory,
as long as the path where the EXE files are located is specified. To run a model,
the driver is executed from the directory containing input data, and the names of

the input module and the crop module are specified as command-line arguments.

The default syntax is the following (see next page):

Crop Mode!l:

MDRIV940.EXE
(Dssat V3 Crop Model Driver)

4

CROP
MINPT940.EXE | .._p IBSNAT30.INP --» SIMULATION

FILEX L. :
(Experimental Details File)[ (Model Input Module) (Temporary File) EXE Modules

A4 v

\ 4

SOIL.SOL  f---mmmmne-- ; | v o v

(Soil Input File)

v

[ttt ittty Il b Bttt B Bttt ittt el
'

v v v

H
‘OVERVIEW.OUT‘ i ‘ GROWTH.OUT‘ | ‘ WATER.OUT ‘ | ‘NITROGEN,OUT‘:

v

(Cultivar Input File) ‘SUMMARY,OUT‘ ‘ PEST.OUT ‘ ‘CARBON.OUT‘ ‘PHOSPHOR.OUT‘

FiIGUrRe 2. DSSAT v3 CrorP SIMULATION MobDULES AND INPUT/OQuUTPUT FILE HANDLING.
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\PATH\MDRIV940.EXE MINPT940.EXE CRGRO940.EXE

where PATH is the path for all EXE files (e.g. C:\DSSAT3);
MDRIV940.EXE is the name of the model driver;
MINPT940.EXE is the name of the input module; and
CRGROY40.EXE is the name of the crop simulation module.
Current crop simulation modules available include :

GECER940.EXE - Generic CERES module for barley, maize, millet, sorghum, and
wheat

RICER940.EXE - CERES -Rice module for rice
CRGRO940.EXE - Generic CROPGRO module for dry bean, peanut and soybean,
CSSIM940.EXE - CROPSIM-Cassava module for cassava.

Additional options can be included on the command line:
\PATH\ MDRIV940.EXE MINPT940.EXE CRGRO940.EXE TYPEIO RNMODE

where TYPEIO is a one-character variable, used as a file type for transfer of informa-
tion between the input module and crop simulation module. Options include :

I - Asingle treatment input file using FILEX format with no headers, blank lines
or comment lines. TYPEIO = “I" is used by the GECER940.EXE,
RICER940.EXE, and CRGRO940.EXE crop simulation modules.

X - FILEX single treatment format with headers and blank lines.
TYPEIO = “X” is used by the CSSIM940.EXE crop simulation module.

RNMODE is a one-character variable, used to define the execution or operational
mode of the model. Options include :

I - Interactive simulation, allowing for sensitivity analysis screen selections;
A - Run all treatments defined for one particular experiment;
G - Runin the genetic coefficient estimator mode, used with GenCalc only (see
Volume 3-4, Hunt et al. 1994, of this book);
N - Run in the seasonal analysis mode, used with the seasonal analysis program
only (see Volume 3-1, Thornton et al. 1994a, of this book);
Q - Runin the sequence analysis mode, used with the sequence analysis program

only (see Volume 3-2, Thornton et al. 1994b, of this book);

S - Runin the spatial analysis mode with Geographic Information Systems (GIS)
only;

F - Runin the farming systems analysis mode.
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General users should not be concerned about these options, as they are controlled by
individual driver programs.

For all RNMODE options, except “1,” the experiment and treatment number can also
be specified :

\PATH\MDRIV940.EXE MINPT940.EXE CRGRO940.EXE TYPEIO RNMODE EXPARG TRNARG

where EXPARG is the experiment number and TRNARG is the treatment number.
Both EXPARG and TRNARG are integers.

The model driver program described here is normally used only for interactive simu-

lations. Other components within DSSAT v3, such as the genetic coefficient calculator
and seasonal analysis, sequence analysis and GIS programs, use their own driver pro-
grams to interface both with the model input module and crop simulation modules.

MopeL INPUT MODULE

The current DSSAT v3 input module was designed to handle both the reading of
FILEX and error checking, as well as to make available options by which the user can
modify specific inputs in the Sensitivity Analysis section. An example of this option
will be presented later in this chapter. The function of the model input module is to
read the experiment details file (FILEX), extract the required information to run one
treatment, and to create a temporary input file to be read by the crop simulation mod-
ule. This allows for the addition of other crop simulation models to the system, since
only a temporary output file needs to be created in the prescribed format for use by
the DSSAT v3 crop simulation models.

Without the model driver program, the following syntax is required to run the input
module :

\PATH\ MINPT940.EXE CRGRO940.EXE FILEIO TYPEIO RNMODE EXPARG TRNARG

where CRGRO940.EXE is the crop simulation module, with options as specified earli-
er; FILEIO is the name of the temporary input file used to transfer information
between the input module and the crop simulation module - this name is usually
controlled by the driver program which runs the entire system.

CrROP SIMULATION MODULE
When the crop simulation module is executed, it reads the temporary input file,
IBSNAT30.INP. This single treatment input file was created by the input module and

Crop Mode!l:
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runs a single season simulation. The syntax to run a crop simulation module,
without the model driver program, is the following :

\PATH\ CRGRO9Y940.EXE FILEIO TYPEIO RNMODE REPARG

The options specified on the command line are the same as those discussed for
the input module, except for REPARG, which is the run number of the current
simulation. It is critical that the correct file type be specified for the temporary
file, since it contains the reduced input information for the crop model.
Normally, FILEIO will be “IBSNAT30.INP” and TYPEIO will be “I1.” TYPEIO can
be set to “X” to create a single treatment version of FILEX, but only the
CSSIM940.EXE crop simulation module will work with this option. The system’s
flexibility is such that when a new crop simulation module is added, only the
input module needs to be modified to specify the input file type of the new crop
simulation module and a subroutine added to write the new format.

CroOP MODEL EXECUTION

In the above section, “Component Structure,” of this Chapter, detailed informa-
tion for the various command line arguments is included. In general, however,
model users can ignore these individual options, since they are handled internal-
ly by the DSSAT v3 Shell, batch programs, or driver programs. Under the SETUP
menu in the DSSAT v3 Shell (see Volume 1-3, Hunt et al. 1994, of this book), the
user defines each individual module; that is, the crop model driver program
(MDDRIV940.EXE), the crop model inputs module (MINPT940.EXE) and one of
the crop simulation modules (e.g., GECER940.EXE, RICER940.EXE,
CRGRO940.EXE or CSSIM940.EXE). In addition the user defines the file type of
the intermediate file, which is set to “I” by default. The remainder of the controls
are then handled by the DSSAT v3 Shell.

If a user wants to run each module individually, all command line arguments
need to be used correctly and input files need to be available, as some of the indi-
vidual modules do not handle error checking.

HARDWARE AND SOFTWARE

The DSSAT v3 crop simulation models were developed on personal computers,
using Microsoft DOS™ Versions 5 and 6, and the Microsoft Fortran Compiler™
Version 5.1. The modules are coded in Fortran 77 to remain compatible with
other platforms. The crop models have also been successfully implemented on
VAX and SUN computers.
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The crop models perform best on computers with 80386 or 80486 processor and
math-coprocessors. Minimum memory requirements are 512 KByte of Random
Access Memory. Harddisk requirements are at least 1 MByte for all executable
and data files.
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CHAPTER FOUR.
CREATING INPUT FILES

Under the DSSAT v3 Shell main menu item, MODELS (see Volume 1-3, Hunt et
al. 1994, of this book), there is a menu of crop models available, separated into
grain cereals, grain legumes, root crops, and other crops (see Screen 1). A menu
belonging to each group contains a listing of various crops or species for the
group selected (see Screen 1 for those crops found under “Legumes”). Although
in the DSSAT v3 system all three grain legume crops (dry bean, peanut, and soy-
bean) are simulated with the same model (CROPGRO), users have the option to
change the selected crop model through the SETUP menu in the DSSAT v3 Shell
and replace it with their own model. Instructions for modifying the SETUP
options are presented in Volume 1-3 (Hunt et al. 1994) of this book. If the soy-
bean model is selected, for example, a menu appears (Screen 1), showing a list of
available options in the logical sequence a user needs to follow in order to simu-
late a particular experiment.

Five options are available under each crop model selection :
Creating a model input file.

Listing and managing crop model input files.

Running the crop model.

Listing and managing crop model output files.
Graphing simulated results and experimental data.

SN

‘ DECI SI ON SUPPORT SYSTEM FOR AGROTECHNOLOGY TRANSFER

DATA MODEL S ANALYSES TOOLS SETUP/ QUI' T

C Cereal s
L Legunes

R
o| D Dry bean

S Soybean
P

C Create
I Inputs
S Sinul ate
O CQut puts
G G aph

Choose experinments, change inputs if required, and then sinulate.

1L - <« noves through nenu choices
ESC noves to higher nmenu | evel Version : 3.0

ScrReeN 1.
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INPUT FILE FOrR CrROP MANAGEMENT

The DSSAT v3 crop model input file (or the experiment details input file, FILEX)
can be created through an interactive menu-driven program, XCreate, or through
an ASCII text editor. It is important that the input file format be identical to that
described in Volume 2-1 (Jones et al. 1994) of this book, including the use of “*”
for header sections, “@” for header lines and “!” for comments. The input module
uses these characters while reading FILEX for particular sections. It is strongly
advised that the XCreate program be used to create FILEX (Screen 2) if a user is
unfamiliar or uncomfortable with the strict formats of the input/output docu-
mentation (see Volume 2-1, Jones et al. 1994, of this book). Information on the
XCreate program can be found in Volume 1-4 (Imamura 1994) of this book. An
example of a model input file is found in Table 4.

Critical sections of FILEX include the following :

*TREATMENTS
This defines the treatments of an experiment and the associated treatment factor
levels.

e Crop Models °
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File Experinment Management Controls Qptions Trt =1100
[
*EXP. DETAI LS: UFi | Treatments NON- | RRI GATED
* TREATMENTS Qultivars ----FACTOR LEVELS--------
@I RO C TNAME. . | Fields ICMP M M MR MC M ME MH SW
1100 IRRIGA| Soi| Analysis 11101000 0 1
2100 NON - | Initial Conditions 111 0 1 0 0 0 0 1
* CULTI VARS Planting
@ CRINGENO CN | |rrigation
1 SB 1B0001 BR Fertilization
*F| ELDS Resi due
@ | D FIELD WBT, | Tillage/Rotation FLDS FLST SLTX SLDP
ID_sA L Chemi cal s
1 UFGA0001 UFG . 0 00000 -99 180
| BSB91001 Envi r onment
Har vest
*| NI TI AL CONDI Tl
@ PCR | CDAT |
1 SB 78166
@ | CBL SH20 SNH4
1 5 0.086 .
1 15 0. 086
F1 Help F4 Mneral N F7 Save Alt-X Exit 51264

SCREEN 2.
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TABLE 4.

*EXP. DETAI LS: UFGA7801SB BRAGG,

* TREATMENTS

@GNROCTNAME. . ...t

01 1 1 0 I RRIGATED
02 1 1 0 NON - | RRI GATED

* CULTI VARS
@ CR | NGENO CNAME
1 SB 1 B0001 BRAGG

*Fl ELDS
@ | D FIELD WSTA.... FLSA FLOB
1 UFGAO001 UFGA7801 -99 0
*I NI TI AL CONDI TI ONS
@ PCRICDAT ICRT ICND |CRN
1 SB 78166 100 -99 1.00
@ I1CBL SH20 SNH4 SNGB
1 50.086 0.6 1.5
1 15 0.086 0.6 1.5
1 30 0.086 0.6 1.5
1 45 0.086 0.6 1.5
1 60 0.086 0.6 1.5
1 90 0.076 0.6 0.6
1 120 0.076 0.6 0.5
1 150 0.130 0.6 0.5
1 180 0.258 0.6 0.5
*PLANTI NG DETAILS
@ PDATE EDATE PPOP PPCE PLME
178166 -99 29.9 29.9 S

*1 RRI GATI ON AND WATER MANAGEMENT

@ EFIR IDEP ITHR I|EPT |ICOFF
1 075 -99 -99 -99 -99
@ |DATE |ROP |RVAL
1 78181 I ROO1 13
1 78230 I ROO1 13
1 78235 I ROO1 13
1 78237 I ROO1 13
1 78240 I ROO1 11
1 78242 1 ROO1 11
1 78244 | ROO1 11
1 78246 | ROO1 11
1 78250 | ROO1 11
1 78253 | ROO1 11
1 78256 | ROO1 8
1 78259 I ROO1 8

CroP MobDEL INPUT FILE.

(FILEX = "UFGA7801.5BX")

| RRI GATED & NON- | RRI GATED

. CUFL SAICMW M M MR MC MI' ME MH SM
1101 110100001
1101 10010 O0O0O01

FLDT FLDD FLDS FLST SLTX SLDP ID SOL
DR0O00O 0 0 00000 -99 180 1 BSB910015
| CRE

1.00

PLDS PLRS PLRD PLDP PLWI PAGE PENV PLPH

R 91 0 40 -99 -99-99.0-99.0
I AVE | AMT
-99 -99
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78262 |1 ROO1
78265 |1 ROO1
78269 | ROO1
78272 1 RO0O1
78279 1 RO01
78283 | ROO1
78294 1 ROO1 1

PR RR R R
O 0~ 0O~ 0O

*RESI DUES AND OTHER ORGANI C MATERI ALS
@R RDATE RCOD RAMI RESN RESP RESK RINP RDEP

1 78166 REOO1 1000 0.8 -9 -9 15
*SI MULATI ON CONTRCLS
@\ CENERAL NYERS NREPS START YRDAY RSEED SNAME....................
1 G 1 1 S 78166 2150 BRAGG | RRIGATED & NON-1R
@\ OPTI ONS WATER NI TRO SYMBI PHOSP POTAS DI SES
10r Y Y Y N N N
@\ METHODS WIHER | NCON LI GHT EVAPO I NFI L PHOTO
1 ME M M E R S Cc
@\ MANAGEMENT PLANT | RRI G FERTI RESI D HARVS
1 MA R R R R M
@\ QUTPUTS FNAMVE OVWEW SUMRY FROPT GROTH CARBN WATER NI TRO M NER DI SES LONG
1l N Y Y 3 Y Y Y Y N N Y

@ AUTOVATI C MANAGEMENT
@\ PLANTING  PFI RST PLAST PH2OL PH2QU PH2CD PSTMX PSTMN

1 PL 155 200 40 100 30 40 10
@\ | RRIGATION | MDEP | THRL | THRU | ROFF | METH | RAMT | REFF
11IR 30 50 100 GS000 I ROO1 10 0.75
@\ NI TROGEN NVDEP NMIHR NAMNT NCODE NAOFF
1N 30 50 25 FEOO01 GS000
@\ RESI DUES R PCN RTI ME RI DEP
1 RE 100 1 20
@\ HARVEST HFI RST HLAST HPCNP HPCNR
1 HA 0 365 100 0
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*CULTIVARS
This defines the crop (CR) and cultivar (INGENO) which will be simulated.

*FIELDS
This defines the weather station (WSTA) and soil profile (ID_SOIL) which will be
used as inputs.

*INITIAL CONDITIONS
This defines the initial soil water (SH,O) and nitrogen conditions at the start of
simulation (SNH, + SNO3).

*PLANTING DETAILS
This defines the planting date (PDATE), plant density (PPOP), row spacing
(PLRS) and planting depth (PLDP) at planting.

*IRRIGATION AND WATER MANAGEMENT
This defines the dates (IDATE) and amounts (IRVAL) of irrigation applications.

*FERTILIZERS
This defines the dates (FDATE), amount (FAMN) and types (FMDC) of fertilizer
applications.

*ENVIRONMENT MODIFICATIONS
This defines environmental modifications related to weather conditions.

*HARVEST DETAILS
This defines final harvest date (HDATE) and other harvest parameters.

*RESIDUES AND OTHER ORGANIC MATERIALS
This defines initial residue from the previous crop present at the start of simula-
tion.

The importance of the above sections depends on the treatment factor levels
selected in the *TREATMENT section.

*SIMULATION CONTROLS

This section is critical, since it defines the various options available for simula-
tion, such as water balance and nitrogen balance simulation, crop management
options, and defines the output files and output frequency.

Volume 2-1 (Jones et al. 1994) of this book presents additional details about the

specifics of each input section and the headers and header abbreviations for FILEX
and various examples.
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EXPERIMENT LIST FILE

The models require an experiment list file (FILEL) to display the various experi-
ments available for simulation (Table 5). The XCreate program updates the
experiment list after each new FILEX is created by a user. In addition, DSSAT v3
has an experiment File Manager utility that is accessed by selecting the “I Inputs”
option under the MODELS menu of the DSSAT v3 Shell (Screen 1). The File
Manager utility allows the user to either include or exclude a particular experi-
ment from the experiment list file, and also includes options to edit a particular
experiment data file and search and sort. For a description of this utility, see
Volume 1-3 (Hunt et al. 1994) of this book.

TABLE 5.  EXPERIMENT LisT FiLE. (FILEL = "EXP.LST")
*EXPER MENT LI ST

FI LENAVE EXT ENAME

| UCA7901 SBX WAYNE, | RRI GATED & NON- | RRI GATED
UFGA7801 SBX BRAGS | RRI GATED & NON- | RRI GATED
UFGA7802 SBX BRAGG | RR*I NSECT DAVAGE

UFGA7901 SBX | RRI GATI ON 3|

UFGA8101 SBX OOBB, | RRIGATED, VEG & REPROD. STRESS
UFQU7901 SBX BRAGG VELL | RRI GATED

UFQU7902 SBX BRAGS DEFCLI ATI ON STUDY

\ICDU'I-b(AJI\)H@

Crop Mode!l:
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CHAPTER FIVE.
RUNNING THE CROP MODELS

Once a user has created a FILEX and the experiment list file (FILEL) has been
updated, a crop model can be run, by selecting the “Simulate” option as shown
in Screen 1. A screen displaying the name of the model, the model developers
and the institutions which have been involved in model development will be
presented. Screen 3 below, for CROPGRO, is an example of the screen which will
be presented.

| BSNAT 3.0 Generic Input

CROPGRO 3.00 (93.0)

G Hoogenboom J.W Jones, K J. Boote, WT. Bowen,
N B. Pickering, WD. Batchelor, and J.W Wite

The University of Georgia & University of Florida

RPGO simul ates crop growth and devel opnent, soil water dynamics and
soil nitrogen dynamics in response to weather, soil characteristics,
cultivar characteristics, and crop nanagenent. This version sinul ates
soybean, peanut and drybean crops. It uses the | BSNAT standard data
formats and files for DSSAT v3.

Sept enber 1994

Pl ease press < ENTER > key (0) to continue

ScrEEN 3.

Pressing the <ENTER> or <RETURN> key in this screen will present Screen 4 (on

following page), which displays a list of experiment case studies that can be used
for simulation.
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INST. SITE YEAR EXPT.
CROP EXPERI MENTAL CASE STUDI ES I'D 1D NO
1. SB WAYNE, |RRI GATED & NON- | RRI GATED U CA 1979 01
2. SB BRAGG | RRIGATED & NON-| RRI GATED UF GA 1978 01
3. SB BRAGG | RR*I NSECT DANVAGE UF GA 1978 02
4, SB | RRI GATION 3l UF GA 1979 01
5. SB COBB, |RRIGATED, VEG & REPROD. STRESS UF GA 1981 01
6. SB BRAGG VELL | RRI GATED UF QU 1979 01
7. SB BRAGG DEFCLI ATI ON STUDY UF QU 1979 02
EXPERI MENT SELECTED ===> 1
NEW SELECTI ON ? _.> 2
SCREEN 4.

What is displayed on Screen 4 is actually a listing of FILEL (see Table 5). Any
one of these experiments can be selected for simulation. Each item in the list may
represent an actual experiment or a hypothetical one created to predict how a
crop would perform under specified conditions. For the example shown,
Experiment “2” was selected, which was a soybean experiment, conducted in
1978 at the University of Florida in Gainesville

When this experiment is selected, Screen 5 (shown below) is presented.

INST. SITE YEAR EXPT. TRT

BRAGG, | RRI GATED & NON- | RRI GATED ID ID NO NO
1. | RRI GATED UF GA 1978 01 1
2. NON - | RRI GATED UF GA 1978 01 2
3. RUN ALL TREATMENTS UF GA 1978 01

TREATMENT SELECTED ====> 1

NEW SELECTI ON ? ====> 1
SCREEN 5.

Screen 5 displays the treatments of Experiment “2” selected in Screen 4. For this
experiment, there are two treatments, irrigated (Option 1) and non-irrigated
(Option 2). In addition, in Screen 5, a user can choose to have the model simulate
all treatments of the particular experiment (Option 3). For this example experi-
ment, Option 1 was selected.
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When the experiment and the treatment have been selected, Screen 6 (below) is
presented.

VWhat Wbul d You Li ke To Do?

0. Run Sinul ation
1. Select Sensitivity Analysis Options.

CHOCE ? [ Default = 0] ===> 0

Pl ease enter Run 1 nane : ===> Exanpl e

SCREEN 6.

In Screen 6, the user can choose to run either a simulation (Option 0) or a sensitiv-
ity analysis (Option 1). Option 1 is discussed in some detail in Chapter 7,
“Management and Sensitivity Analysis Options.” For this example, Option 0,
“Run Simulation,” was selected.

Following the selection of Option 0, a prompt, as shown in Screen 6, is displayed,
and the user is asked to enter a run identifier. This identifier can be any combina-
tion of words or characters up to a maximum of 25. For this example, “Example”
was entered.
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SI MULATI ON OVERVI EW

RUN 1 : Exanpl e

MODEL : CRGRO40 - SOYBEAN

EXPERM MENT . UFGA7801 SB BRAGG, | RRI GATED & NON- | RRGATED

TREATMENT 1 : | RRI GATED

CROP : SOYBEAN CULTI VAR : BRAGG - MATURI TY GROUP7

STARTI NG DATE : JUN 15 1978
PLANTI NG DATE : JUN 15 1978 PLANTS/ n2 : 29.9 ROW SPACING :  91.cm

WEATHER : UFGA 1978
SO L : 1 BSB910015 TEXTURE : - M1l hopper Fine Sand
SOL INITIAL C: DEPTH: 180cm EXTR H20: 158. 4nm NO3: 22.9kg/ ha NH4: 16.5kg/ ha
WATER BALANCE : | RRI GATE ACCORDI NG TO FI ELD SCHEDULE
| RRI GATI ON : 190 nm I N 19 APPLI CATI ONS
NI TROGEN BAL. : SO L-N, N-UPTAKE & DYNAM C N- FI XATI ON SI MULATI ON
N FERTILIZER : NO FERTI LI ZER APPLI ED
RES| DUE/ MVANURE : 1000 kg/ha IN 1 APPLI CATI ONS
ENVI RONM  OPT. : DAYL= .0 SRAD= .0 TVAX= .0 TMN= .0
© RAIN= .0 C02 = R 330.0 DEW= .0 WND= .0

SI MULATI ON OPT : WATER Y NTROGEN:Y NFIX'Y PESTS :N PHOTO :CET :R
MANAGEMENT OPT @ PLANTING R IRRIG :R FERT :N RESIDUE:R HARVEST: M WH: M

Pl ease press < ENTER > key to continue

SCREEN 7.

Screen 7 (above) displays an overview of the inputs and simulation data for the
experiment selected in Screen 4. These data include crop, cultivar and maturity
group information; start of simulation and planting dates; row and plant spacing;
weather site and year; general soil profile information and initial conditions at
the start of simulation; water balance simulation option and irrigation manage-
ment; nitrogen balance simulation, nitrogen fertilizer management and organic
residue; environmental or weather variable modifications; and a summary of
simulation and management options.
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SUMVARY OF SO L AND GENETI C | NPUT PARAMETERS
SO L LONER UPPER  SAT EXTR INIT  ROOT  BULK pH NC3 NH4 ORG

DEPTH LIMT LIMT SW SW SW DI ST DENS C
cm cnB/cnB cnB/ cnB cnB/ cnB g/ cnB ugN'g ugNg %
0- 5 .023 .08 .230 .063 .086 1.00 1.36 5.30 1.50 .60 90
5- 15 .023 .086 .230 .063 .086 1.00 1.40 5.40 1.50 .60 69
15- 30 .023 .086 .230 .063 .086 .50 1.46 570 1.50 . 60 28
30- 45 .023 .086 .230 .063 .086 .29  1.47 580 1.50 .60 20
45- 60 .023 .086 .230 .063 .086 .29  1.47 580 1.50 . 60 20
60- 90 .021 .076 .230 .055 .076 .38 1.43 5.90 . 60 . 60 09
90- 120 .020 .076 .230 .056 .076 .13 1.48  5.90 50 . 60 03
120- 150 .027 .130 .230 .103 .130 .06 1.57 5.90 50 . 60 03
150- 180 .070 .258 .360 .188 .258 .03 1.79 5.90 .50 .60 03
TOT-180 5.5 21.4 453 15.8 21.4 <-cm - kg/ ha--> 22.9 16.5 38949
SO L ALBEDO . .18 EVAPORATION LIMT : 5.0 MN. FACTOR : 1.00
RUNCFF CURVE # :66.00 DRAI NAGE RATE .50 FERT. FACTOR : .84
SOYBEAN CULTI VAR : | B0O0O01- BRAGG ECOTYPE : SB0701- MATURI TY GROUP 7
CSDVAR :12.33 PPSEN : .32 EMGFLW19.50 FLWFSD:17.00 FSD-PHM :36.00

WIPSD : .200 SDPDVR : 2.05 SDFDUR :26.00 PODDUR :15.00 XFRUT : 1.00

Pl ease press < ENTER> key to continue

ScrEEN 8.

Screen 8 displays more detailed information about the selected experiment’s soil
profile characteristics and cultivar characteristics. These include the lower limit,
drained upper limit and saturated water content, extractable soil water, initial
soil water content, relative root distribution, bulk density, pH, initial NO3 and
NH,, and organic carbon for each soil layer, and total amount in the profile. Also
shown are some of the soil surface characteristics such as soil albedo, first stage
evaporation limit, soil nitrogen mineralization factor, SCS runoff curve number,
and a drainage rate. The fertility factor is currently used only in the grain
legume models to account for mineral deficiencies not simulated in the current
version of the model or unknown factors that limit growth in a particular soil.

The cultivar characteristics are crop specific and are discussed in Appendix A,
“Genetic Coefficients.” As shown in this example for soybean, cultivar coeffi-
cients include the critical short day for photoperiod sensitivity (CSDVAR); rela-
tive sensitivity to photoperiod (PPSEN); optimum number of days from emer-
gence to flowering (EMG-FLW); optimum number of days from flowering to first
seed (FLW-FSD); optimum number of days from first seed to physiological matu-
rity (FSD-PHM), individual seed weight (WTPSD); number of seeds per pod
(SDPDVR); seed filling duration (SDFDUR) and pod filling duration (PODDUR);
and relative biomass partitioning between vegetative and reproductive structures
(XFRUIT).

Screens 7 and 8 are displayed during the initialization of the model. Following
these initialization screens, Screen 9 (shown on following page) is presented,
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which is displayed during the actual model simulation. All the variables shown
in this screen are predicted variables.

SI MULATED CROP AND SO L STATUS AT MAI N DEVELOPMENT STAGES
RUN NO. 1 Exanpl e

DATE CROP GROWH Bl OVASS LAl LEAF ET RAIN IRRIG SWATER CROP N STRESS
ACE STAGE kg/ ha NUM mm mm mm mm kg/ha % H20 N

15 JUN 0 START SIM 0 .00 .0 0 0 0 158 0 .0 .00 .00
15 JUN 0 SOW NG 0 .00 .0 0 0 0 158 0 .0 .00 .00
21 JUN 6 EMERGENCE 21 .03 .1 3 2 0 157 1 5.1.00 .06
21 JUN 6 END JUVEN. 21 .03 .1 3 2 0 157 1 5.1.00 .06
28 JUN 13 UNI FOLI ATE 60 .11 1.2 11 10 0 157 3 5.1 .00 .26
2 JuL 17 FLOWER | ND 116 .20 2.1 20 10 13 157 5 4.3 .03 .32
31 JuL 46 FIRST FLWR 1854 3.25 8.8 128 274 13 186 61 3.3 .00 .27
22 AUG 68 FIRST POD 4340 5.22 13.9 230 518 26 149 156 3.6 .00 .01
22 AUG 68 FIRST POD 4340 5.22 13.9 230 518 26 149 156 3.6 .00 .01
29 AUG 75 END MSNODE 5304 5.19 15.4 268 518 63 139 185 3.5 .00 .00
29 AUG 75 END LEAF 5304 5.19 15.4 268 518 63 139 185 3.5 .00 .00
1 SEP 78 FIRST SEEND 5710 5.13 15.4 285 518 85 138 196 3.4 .00 .00
1 OCT 108 END PCD 7469  3.36 15.4 401 534 165 98 245 3.3 .13 .01
11 OCT 118 PHYS. NAT 7747 2.89 15.4 431 534 180 78 263 3.4 .32 .07
23 OCT 130 HARV. NAT 6107 .19 15.4 448 534 190 69 224 3.7 .47 .10
23 OCT 130 HARVEST 6107 .19 15.4 448 534 190 69 224 3.7 .47 .10

Pl ease press < ENTER > key to continue

SCcRrREEN 9.

Each model is initialized at the start of simulation date, as specified in the input
tile. All models operate at daily time steps; thus, growth, development and other
variables are incremented daily. Each crop model predicts the critical growth
stages for that particular crop as shown in Screen 9 (above) for soybean. At each
stage, total biomass, leaf area index (LAI), total number of leaves on the main
stem and total nitrogen (CROP) and nitrogen concentration (N) are shown. These
variables relate mainly to the carbon and nitrogen balance of the models. In
addition, some soil and plant water variables are shown, such as total evapotran-
spiration (ET), total rainfall received and irrigation applied, and plant extractable
soil water. The last two columns in Screen 9 show plant water and nitrogen stress
averages calculated from the time of the previous stage until the current stage.

When the last stage, e.g., “HARVEST” for this example, appears, the simulation
has ended. The actual time it will take from the start of simulation, “START

SIM,” until final harvest, can vary from a few seconds to a few minutes, depend-
ing on computer hardware and the crop management options selected.

DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3,

126



Crop Models * Crop Models * Crop Models * Crop Models ¢ Crop Models * Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models * Crop

VARI ABLE PREDI CTED
ANTHESI S DATE (dap) 46
FI RST PEG / POD (dap) 68
FI RST SEED (dap) 78
PHYSI OLOG CAL MATURI TY (dap) 118
POD YI ELD (kg/ ha) 3941
SEED YI ELD ( Kg/ ha) 2932
SHELLI NG PERCENTAGE (% 74.41
VEI GHT PER SEED (g) .133
SEED NUMBER ( SEEDY n2) 2202
SEEDS/ POD 2.05
MAXI MUM LAl (nR2/ nR) 5.25
Bl OVASS (kg/ ha) AT ANTHESI S 1854
Bl OVASS N (kg N ha) AT ANTHESI S 61
Bl OVASS (kg/ ha) AT HARVEST MAT. 6107
STALK (kg/ ha) AT HARVEST MAT. 2087
HARVEST | NDEX (kg/ ha) . 480
FI NAL LEAF NUMBER ( MAI N STEM 15. 41
SEED N (kg N ha) 187
Bl OVASS N (kg N ha) 224
STALK N (kg N ha) 20
SEED N (9% 6. 37
Pl ease press < ENTER> key to conti nue

MEASURED

45

67

67
116
4009.
3041.
75. 85
. 1440
2223.
1.96
4. 67
-99
-99
6068.
1958.
. 501
-99
-99
-99
-99
-99

ScreeN 10.

After the seasonal results are presented in Screen 9, model predicted data can be
compared with experimental data for the main development stages, yield and
yield components, and some of the nitrogen variables (Screen 10, above). When
no experiment data are available for a particular stage, a “-99” is displayed for

that item.
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ENVI RONVENTAL AND STRESS FACTORS

----------------------------------- ENVI RONMENT-----------------STRESS----------
| - - DEVELOPMENT PHASE- - | - TI ME- [r --------------- L L J—I L NI TROGEN-
DURA TEMP TENP SOLAR PHOTO! HOTO GROWI' HOTO GROWT
TION MAX M N RAD [day] SYNTH SYNTH
days oC oC M/ n@ hr
Emer gence - First Flower 40 33.04 22,20 19.34 13.74 .000 .004 .000 .273
First Flower-First Seed 32 3333 21.71 19.55 13.03 .000 .000 .000 .006
First Seed - Phys. Mat. 40 31.95 19.39 16.82 11.98 .099 .179 .098 .022
Emergence - Phys. Mat. 112 32,73 21.06 18.50 12.91 .035 .066 .035 .107

(0.0 = Mninum Stress
1.0 = Maxi num Stress)

SOYBEAN YIELD : 2932 kgl ha [ DRY VI GHT]
Do you want to run nore sinulations?
Yor N? [Default = "N'] ===> N

Screen 11.

Screen 11 (above), the final screen in this series, displays a summary of environ-
mental variables derived during the main developmental stages, which include
the vegetative growth phase until flowering, the vegetative and reproductive
development growth phase from flowering until the start of seed growth, and the
reproductive growth phase from beginning seed growth until physiological
maturity. To simulate another treatment or another experiment, a user needs to
enter a “Y’ at the prompt. An ‘N’ entry ends the crop model simulation and the
user can then print out or graph the simulated results. For a description of the
graphing and printing options, see Chapter 7, “Displaying Results.”

Screens 7 through 11, which appear on the monitor during an interactive simula-
tion, are stored in a model output file, OVERVIEW.OUT. This file, in ASCII text
format, is 80 characters wide, making it easy to either edit this file or print it to a
dot matrix or laser printer.

Example listings of the OVERVIEW.OUT file is shown in Table 6A for CERES-
Maize and Table 6B for CROPGRO-Soybean.
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TABLE 6A. CropP MopDeL OuTPUT OVERVIEW FILE FOR CERES-MAize. (OUTO =
"OVERVIEW.OUT")
*SI MULATI ON OVERVI EW FI LE
*RUN 1 Exanpl e CERES- Mai ze
MODEL GECER940 - MAI ZE
EXPERI MENT UFGA8201 MZ N X | RRI GATI ON, GAI NESVI LLE
TREATMENT 4 | RRI GATED HI GH NI TROGEN
CROP MAl ZE CULTI VAR : McCurdy 84aa -
STARTI NG DATE FEB 25 1982
PLANTI NG DATE FEB 26 1982 PLANTS/n2 : 7.2 ROW SPACI NG : 61.cm
WEATHER UFGA 1982
SO L | BMZ910014 TEXTURE : FSA - M| hopper Fine Sand

SOL INNTIAL C:
WATER BALANCE

| RRI GATI ON
NI TROGEN BAL.
N FERTI LI ZER

RESI DUE/ MANURE :
ENVI RONM  OPT.

SI MULATI ON OPT :
MANAGEMENT OPT :

DEPTH: 180cm EXTR. H2QO 160. 9nm NO3: 14. 9kg/ ha NH4: 21.1kg/ ha
| RRI GATE ACCORDI NG TO FI ELD SCHEDULE

264 mmIN 16 APPLI CATI ONS
SO L-N & N-UPTAKE SI MULATI ON; NO N-FI XATI ON

401 kg/ha I'N 7 APPLI CATI ONS

1000 kg/ha IN 1 APPLI CATI ONS
DAYL= .0 SRAD= .0 TMAX= .0 TMN= .0
RAI' N= .0 C2 = R 330.0 DEW= .0 WND= .0

WATER :Y NTROGENY NFIXN PESTS :N PHOTO :C ET :R
PLANTINGR IRRIG :R FERT :R RESIDUEER HARVEST:M WH M

*SUMVARY OF SO L AND GENETI C | NPUT PARAMETERS

SO L LOAER UPPER SAT EXTR INT ROOT BULK pH NGB NH4 ORG
DEPTH LIMT LIMT Sw SW SW DI ST DENS C
cm cnB/cnB cnB/ cnB cnB/ cnB g/ cnB ugN'g ugNg %
0- 5 .026 .096 .230 .070 .08 1.00 1.30 7.00 60 1.50 2.00
5- 15 .025 .086 .230 .061 .08 1.00 1.30 7.00 60 1.50 1.00
15- 30 .025 .086 .230 .061 .086 80 1.40 7.00 60 1.50 1.00
30- 45 .025 .086 .230 .061 .086 20 1.40 7.00 60 1.50 50
45- 60 .025 .086 .230 .061 .086 20 1.40 7.00 60 1.50 50
60- 90 .028 .090 .230 .062 .076 10 1.45 7.00 60 . 60 10
90-120 .028 .090 .230 .062 .076 05 1.45 7.00 60 .50 10
120-150 .029 .130 .230 .101 .130 00 1.45 7.00 60 .50 04
150-180 .070 .258 .360 .188 .258 00 1.20 7.00 60 50 24
TOT-180 6.2 22.3 45.3 16.1 21.4 <--cm - kg/ha--> 14.9 21.1 87080
SO L ALBEDO .18 EVAPORATION LIMT : 2.00 M N FACTOR : 1.00
RUNOFF CURVE # : 60. 00 DRAI NAGE RATE : .65 FERT. FACTOR : .80
MAI ZE CULTI VAR : 1 B0035- McCurdy 84aa ECOTYPE : -
P1 200.00 P2 : .3000 P5 : 940.00
(e] 700.00 G3 : 8.000 PHNT : 75.000
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*SI MULATED CROP AND SO L STATUS AT MAI N DEVELOPMENT STAGES

RUN NO. 1 Exanpl e CERES- Mai ze

DATE CROP GROMH  BI OVASS LAl LEAF ET

RAIN | RRIG SWATER CROP N STRESS
H20 N

mm

23
23
142
201
264
264

mm

MEASURED

22001
10120
-99
-99
192.9
267.7
74.8

kg/ ha %

P RPORFP, OOMOOO

PEREEPEDNDW®N,

AGE STACGE kg/ ha NUM  mm mm
25 FEB 0 Start Sim 0 .00 .0 0 0
26 FEB 0 Sow ng 0 .00 .0 1 0
27 FEB 1 CGerminate 0 .00 .0 1 0
7 MAR 9 Emergence 29 .00 1.9 11 58
22 MAR 24 End Juveni 141 .30 7.5 23 60
27 MAR 29 Floral Ini 275 .52 9.0 35 103
12 MAY 75 75% Silkin 9251 4.64 23.7 214 361
22 MAY 85 Beg G Fil 11940 4.36 23.7 267 363
3 JuL 127 Maturity 23149 2.02 23.7 456 661
3 JUL 127 Harvest 23149 2.02 23.7 456 661
*MAI N GROATH AND DEVELOPMENT VARI ABLES
@ VARI ABLE PREDI CTED
FLOVERI NG DATE (dap) 75
PHYSI OL. MATURI TY (dap) 127
GRAIN YI ELD (kg/ ha) 13769
WI. PER GRAIN (9g) . 2971
GRAIN NUMBER ( GRAI N/ nR) 3916
GRAI' NS/ EAR 543. 90
MAXI MUM LAl (n2/ nR) 4.71
Bl OVASS (kg/ ha) AT ANTHESI S 9251
Bl OVASS N (kg N ha) AT ANTHESI S 194
Bl OVASS (kg/ ha) AT HARVEST MAT. 23149
STALK (kg/ ha) AT HARVEST MNAT. 11515
HARVEST | NDEX (kg/ kg) . 595
FI NAL LEAF NUMBER 23.75
GRAIN N (kg N ha) 190
Bl OVASS N (kg N ha) 245
STALK N (kg N ha) 55
SEED N (% 1.64
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*ENVI RONVENTAL AND STRESS FACTORS

------------------------------------ ENVI RONMENT- - - - - - -----------STRESS----------
| - - DEVELOPMENT PHASE--|-TIME-|------- VEATHER- - - - - - - - | |---WATER--| |- N TROGEN |
DURA TEMP TEMP SCLAR PHOTOP PHOTO LEAF PHOTO LEAF
TION MAX MN RAD [day] SYNTH EXPAN. SYNTH EXPAN.
days oC oC M/n2 hr
Energence- End Juvenile 15 28.06 13.01 17.17 11.75 .002 .023 .004 .009
End Juvenil-Floral Init 5 27.00 15.98 12.66 12.05 .000 .000 .003 .006
Floral Init-End Lf Gow 46 27.23 13.93 18.66 12.80 .000 .000 .026 .064
End Lf Gth-Beg Gn Fil 10 31.67 15.18 23.28 13.51 .000 .000 .022 .055

Gain Filling Phase 39 32.57 20.52 20.06 13.82 .000 .000 .031 .076
(0.0 = M ninum Stress
1.0 = Maxi num Stress)

MAI ZE YIELD : 13769 kg/ha [ 219.3 bu/acre ]
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TABLE 6B. Croprp MopeL Output OVERVIEW FILE FOR CROPGRO-SOYBEAN.
(OUTO = "OVERVIEW.OUT")

*SI MULATI ON OVERVI EW FI LE

*RUN 1 . Exanpl e CROPGRO - Soybean

MODEL : CRGRM40 - SOYBEAN

EXPERI VENT . UFGA7801 SB BRAGG, | RRI GATED & NON- | RRI GATED

TREATMENT 1 : | RRIGATED

CROP . SOYBEAN CULTI VAR : BRAGG - MATURITY GROUP 7

STARTI NG DATE : JUN 15 1978

PLANTI NG DATE : JUN 15 1978 PLANTS/ n2 : 29.9 ROW SPACING :  91.cm

WEATHER . UFGA 1978

SO L ;1 BSB910015 TEXTURE : FSA - M I I hopper Fine Sand

SOL INITIAL C: DEPTH 180cm EXTR H20O 158.4nm NOB: 22.9kg/ ha NH4: 16.5kg/ ha

WATER BALANCE : | RRI GATE ACCORDI NG TO FI ELD SCHEDULE

| RRI GATI ON : 190 mm IN 19 APPLI CATI ONS

NI TROGEN BAL. : SO L-N, N UPTAKE & DYNAM C N- FI XATI ON SI MULATI ON

N FERTI LI ZER : NO FERTI LI ZER APPLI ED

RESI DUE/ MANURE : 1000 kg/ha IN 1 APPLI CATI ONS

ENVI RONM  OPT. : DAYL= .0 SRAD= .0 TMAX= .0 TMN= .0
RAI N= .0 C®2 =R 330.0 DEWS= .0 WND= .0

SIMULATION OPT : WATER :Y NTROGENY NFIX'Y PESTS :N PHOTO :C ET :R
MANAGEMENT OPT : PLANTING R IRRIG :R FERT :N RESIDUE:R HARVEST:M WH M

*SUMVARY OF SO L AND GENETI C | NPUT PARAMETERS

SO L LOAER UPPER SAT EXTR INT ROOT BULK pH NG3 NH4 ORG
DEPTH LIMT LIMT SW SW SW DI ST DENS C
cm cnB/cnB cnB/ cnB cnB/ cnB g/ cnB ugNg ugNg %
0- 5 .023 .086 .230 .063 .08 1.00 1.36 5.30 1.50 . 60 90
5- 15 .023 .086 .230 .063 .086 1.00 1.40 5.40 1.50 . 60 69
15- 30 .023 .086 .230 .063 .086 .50 1.46 5.70 1.50 . 60 28
30- 45 .023 .086 .230 .063 .086 .29 1.47 5.80 1.50 . 60 20
45- 60 .023 .086 .230 .063 .086 .29 1.47 5.8 1.50 60 20
60- 90 .021 .076 .230 .055 .076 .38 1.43 5.90 60 60 09
90-120 .020 .076 .230 .056 .076 .13 1.48 5.90 .50 60 03
120-150 .027 .130 .230 .103 .130 .06 1.57 5.90 .50 60 03
150-180 .070 .258 .360 .188 .258 .03 1.79 5.90 50 60 03

TOT-180 5.5 21.4 45.3 15.8 21.4 <--cm kg/ha--> 22,9 16.5 38949

SO L ALBEDO © .18 EVAPORATION LIMT : 5.00 MN FACTOR : 1.00
RUNOFF CURVE # :66. 00 DRAI NAGE RATE © .50 FERT. FACTOR : .84
SOYBEAN CULTI VAR : 1 BO001- BRAGG ECOTYPE : SBO701- MATURI TY GROUP 7
CSDVAR :12.33 PPSEN : .32 EMGFLW19.50 FLWFSD:17.00 FSD-PHM :36.00

WPSD : .200 SDPDVR : 2.05 SDFDUR :26.00 PODDUR :15.00 XFRUT : 1.00
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RUN NO. 1

Exanpl e CROPGRO - Soybean

RAIN I RRIG SWATER CROP N STRESS
H20 N

kg/ ha

WWwwWwwwwwwwwranoa
NNAWAUUTOOWWR R R OO

%

DATE CROP GROANTH BI OVASS LAl LEAF ET
AGE STAGE kg/ ha NUM  mm nmm
15 JUN 0 START SIM 0 .00 .0 0 0
15 JUN 0 SOW NG 0 .00 .0 0 0
21 JUN 6 EMERGENCE 21 .03 .1 3 2
21 JUN 6 END JUVEN. 21 .03 .1 3 2
28 JUN 13 UN FCLI ATE 60 11 1.2 11 10
2 JUL 17 FLONER IND 116 .20 2.1 20 10
31 JUL 46 FIRST FLWR 1854 3.25 8.8 128 274
22 AUG 68 FIRST POD 4340 5.22 13.9 230 518
22 AUG 68 FIRST POD 4340 5.22 13.9 230 518
29 AUG 75 END MSNODE 5304 5.19 15.4 268 518
29 AUG 75 END LEAF 5304 5.19 15.4 268 518
1 SEP 78 FIRST SEED 5710 5.13 15.4 285 518
1 OCT 108 END POD 7469 3.36 15.4 401 534
11 OCT 118 PHYS. MAT 7747 2.89 15.4 431 534
23 OCT 130 HARV. MAT 6107 .19 15.4 448 534
23 OCT 130 HARVEST 6107 .19 15.4 448 534
*MAIN GROMH AND DEVELOPMENT VARI ABLES
@ VARI ABLE PREDI CTED
ANTHESI S DATE (dap) 46
FI RST PEG / POD (dap) 68
FI RST SEED (dap) 78
PHYSI OLOG CAL MATURI TY (dap) 118
POD YI ELD (kg/ ha) 3941
SEED YI ELD (kg/ ha) 2932
SHELLI NG PERCENTAGE (% 74. 41
VEI GHT PER SEED (g) . 133
SEED NUMBER ( SEED/ n) 2202
SEEDS/ PCD 2.05
MAXI MUM LAl (nR2/ nR) 5.25
BI OVASS (kg/ ha) AT ANTHESI S 1854
BI OVASS N (kg N ha) AT ANTHESI S 61
BI OVASS (kg/ ha) AT HARVEST MAT. 6107
STALK (kg/ ha) AT HARVEST MAT. 2087
HARVEST | NDEX (kg/ kg) . 480
FI NAL LEAF NUMBER ( MAI N STEM 15.41
SEED N (kg N ha) 187
Bl OMASS N (kg N ha) 224
STALK N (kg N ha) 20
SEED N (% 6. 37

m  mm
0 158
0 158
0 157
0 157
0 157
13 157
13 186
26 149
26 149
63 139
63 139
85 138
165 98
180 78
190 69
190 69
MEASURED
45
67
67
116
4009
3041.
75. 85
. 1440
2223
1.96
4.67
-99
-99
6068.
1958
.501
-99
-99
-99
-99
-99
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*ENVI RONMENTAL AND STRESS FACTORS

------------------------------------ ENVI RONMENT- - - - - -----------STRESS----------
| - - DEVELOPMENT PHASE--|-TIME-|------- VEATHER- - - - - - - | |---WATER--| |- N TROGEN |
DURA TEMP TEMP SCLAR PHOTOP PHOTO GROWIH PHOTO GROATH
TION MAX MN RAD [day] SYNTH SYNTH
days oC oC M/n2 hr
Energence -First Flower 40 33.04 22.20 19.34 13.74 .000 .004 .000 .273
First Flower-First Seed 32 33.33 21.71 19.55 13.03 .000 .000 .000 .006
First Seed - Phys. Mat. 40 31.95 19.39 16.82 11.98 .099 .179 .098 .022
Energence - Phys. Mat. 112 32.73 21.06 18.50 12.91 .035 .066 .035 .107

= M ninum Stress

= Maxi num Stress)

SOYBEAN YI ELD : 2932 kg/ ha [ DRY VEI GHT]
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CHAPTER SIX.
DISPLAYING RESULTS

GENERAL FILE MANAGER

After finishing one or more simulation runs, a user can display simulated results
in various formats using the DSSAT v3 General File Manager. In Screen 1, the
option following “Simulate” is “Outputs.” When this option is chosen, Screen 12
(shown below) is presented, which displays the General File Manager menu for
handling the various simulation output files.

General File Manager - MODEL QUTPUTS Version 1.0
- Files in Directory: C:\DSSAT3\ SOYBEAN -
L FI LE NAMVE FI LE HEADI NG
v CARBON. QUT * CARBON BALANCE OUTPUT FI LE
v GROWTH. QUT * GROMH ASPECTS OUTPUT FI LE
v NI TROGEN. QUT | *NI TROGEN BALANCE OUTPUT FI LE
v OVERVI EW QUT | *SI MULATI ON OVERVI EW FI LE
v SUMVARY. QUT UFGA7801SB BRAGG | RRI GATED & NON- | RRI GATED
v WATER. QUT *WATER BALANCE OUTPUT FI LE
F1 - Help F4 - Search F7 - Col our OFF
F2 - Institute Listing F5 - Sort F8 - Edit
F3 - Site Listing F6 - Print F9 - Renmke List
Esc - Quit L - Include/ Exclude In Sublist F10 - Edit Config File
SCcrReeN 12.

In Screen 12, the simulation output files are listed. The OVERVIEW.OUT file was
discussed in Chapter 5. The file, SUMMARY.OUT, contains a one line summary
for each simulation and is mainly used for applications, such as the seasonal and
sequence analysis programs discussed in Volumes 3-1 (Thornton et al. 1994 a)
and 3-2 (Thornton et al. 1994 b), respectively, of this book. Files GROWTH.OUT,
WATER.OUT, NITROGEN.OUT, and CARBON.OUT contain time-dependent
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variables as simulated by the crop models. Although these files can be edited,
they are normally wider than 80 characters and fairly long, depending upon the
number of simulations made by the user. The first 13 variables of each of the list-
ed output files are identical for all crop models, with the first two variables being
year-day of year and days after planting. Additional variables can be added as a
function of each individual model. For more detailed information, see Volume 2-
1 (Jones et al., 1994) of this book.

One of the features of the General File Manager allows the installation of a user’s
editor. By selecting the Edit option (key < F8>) and positioning the highlight bar
over the file name, this output file can be edited. An option for a printout of this
output file can also be selected from the editor. The General File Manager
includes other options, which are discussed in Volume 1-3 (Hunt et al. 1994) of
this book.

The crop models automatically overwrite existing output files. Thus, when a new
crop model run is initiated, the old output files are erased and new output files
are opened. To keep and save output files, a user can rename the generically-
named model output files, or select an option under the Sensitivity Analysis sec-
tion to store the output files, using a naming convention with Institute and Site
code IDs similar to those used for the experiment input file.

GRAPHIC DispPLAY

DSSAT v3 contains a Graphics option, shown in Screen 1. When this option is
selected, the graphics display program, Wingraf is run. See Part 3 of this Volume
(Volume 2-3, Chan et al. 1994) for a description of this program. Screen 13 (on
the following page) displays the first Wingraf screen.

Wingraf allows the user to display the simulated data as a function of day of year
or planting date. In addition, field-measured data are included in the graph,
when available.

A user can graphically display growth and development variables:
(GROWTH.OUT), soil and plant water and weather variables (WATER.OUT), soil
and plant nitrogen variables (NITROGEN.OUT), pest and disease variables
(PEST.OUT) and carbon balance and photosynthesis variables (CARBON.OUT).
By selecting the menu option “User-Selected Variables” displayed in Screen 13, a
user can also design a new list of variables by combining variables from previ-
ously listed options (see Screens 14 and 15).

DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3,

136



Crop Models * Crop Models * Crop Models * Crop Models ¢ Crop Models * Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models * Crop

: Select Gaph Options Exit

Growt h. ..

VWater. ..

Ni trogen. ..

D sease & Pests. ..
Car bon. . .

User - Sel ected Vari ables »

Sunmmary Val i dati on >

Sunmary Response. . .

F1 Hel p Esc Escape X-Var . : Si mul ati on:

ScrReeNn 13.

For our example, the “Growth” option was selected in Screen 13, which produces
a screen with a list of available variables for graphing (see Screen 14).

Also in Screen 13, the “Options” menu item can be selected. From the “Options”
submenu, a user can set the colors for graph plotting, such as graph background,
item and line colors; change the label of the x-axis; choose type of x-y plotting;
choose whether or not to have experimental and simulated data plotted; select
the number of graph intervals; and the number of tics. More details about setting
graph options can be found in Part 3 of this Volume (Volume 2-3, Chan et al.
1994).
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= Select Giaph Options Exit

— u] GROWTH
Vari abl es Run Nunbers
Leaf nunber per stem [X] Exanpl e
Gow h stage

Leaf area index

Leaf dry weight (kg/ha)
Stemdry wei ght (kg/ha)

Gain dry weight (kg/ha)

Root dry wei ght (kg/ha)

Gop dry wei ght (kg/ ha)

G ai n nunber (no/nk)

Gain dry weight (ng/grain)
Harvest index (grain/top)

Pod dry wei ght (kg/ha)

Pod nunber (no/ng)

Photo water stress factor (0-1)
Gowh water stress factor (0-1)

XXX XX,

Pr evi ous I Next I X Variablepg G aph I Reset I Opt i onl

SCcrREEN 14.

In Screen 14 (above), a user can choose to have displayed up to 6 variable-run
combinations. Press the NEXT button on this screen to present another screen
(Screen 15, below) displaying additional variables available for graphing.

| = Select Gaph Options Exit
mL GROWH

Vari abl es Run Nunbers
N trogen stress factor (0-1)
Leaf N concentration (%

Shel ling % (seed wt/pod st*100
Pod harvest index (pod/top)

Det ached pod dry wei ght (kg/ ha)
Total pod dry wei ght (kg/ha)
Specific | eaf area On2/ Q)
Canopy hei ght (m)

Canopy breadth (mfor 1 row)
Nodul e dry wei ght (kg/ ha)

Root depth (m)

Root density, 0-5 cm (cni cnB)
Root density, 5-15 cm (cnicn8)
Root density, 15-30 cm (cnicn8)
Root density, 30-45 cm (cnicn8)

Pr evi ousl Next I X Variabl eg Graph I Reset g Optiong

F1 Hel p Esc Escape X Var.: Tine Si mul ati on: Defaul t

ScreeN 15.
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To select variables for display, click the mouse on a variable or hit the space bar.
When all variables have been selected, use either the mouse or the <TAB> key to
select the “Run Numbers” option. The default X-Variable is “day of year,” but a user
can change this to “days after planting” or to another variable with the X-VARIABLE
button in Screen 16.

The OPTION button in Screens 14 and 15 is only available once a graph has been
plotted. Then it can be used to make necessary modifications to the current graph,
such as changing the x, y coordinates, modifying the multiplier for each plot, chang-
ing the min/max values, turning the graph grid line “On” or “Off” and printing the
graph to a hard copy.

Use the <TAB> key or GRAPH button or the <SHIFT><G> keys to display the graph.

10. Ok s
[ X :
7.5k —+ ]
5.0k - ]
2.5k o ]
0. 0k . .
Jun 5 Nov 1
N ( 1.00) LEAF WI. kg/ha - Exanple
a 1.00) STEM WI. kg/ha - Exanple
[ ¢ 1.00) GRAIN WI. kg/ha - Exanple
( 1.00) ROOT WI. kg/ha - Exanple
— = ( 1. 00) BI OVASS kg/ ha -  Exanple
ScRrREEN 16.

Screen 16 shows an example graph with model predicted data depicted as lines
and field-measured data as symbols. A detailed description of the Wingraf pro-
gram can be found in Part 3 of this Volume (Volume 2-3, Chan et al. 1994).
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CHAPTER SEVEN.

MANAGEMENT AND SENSITIVITY ANALYSIS
OPTIONS

So far only options to simulate either a field or hypothetical experiment have
been discussed. In these two cases, the model uses the information provided in
the experiment details file, FILEX (Table 4). A user can also interactively modify
many of the input variables defined in the input files, including those in the
experiment data file, weather file, soil file and genetics file. To do this, select
Option 1, “Select Sensitivity Analysis Options,” shown in Screen 6 (in Chapter 5).
Screen 17, shown below, will be presented.

MANAGEMENT / SENSI TI VI TY ANALYSI S

The questions which follow relate to the initial
experinent and treatnent you sel ected. These

default values allow you to validate the sinulation
results. To evaluate alternative nanagenent strategies
or make tactical or strategical decisions, you can
nodi fy or change the default val ues.

I f you choose not to change any of the default val ues,
press the ENTER key in response to the questions

Pl ease press < ENTER > to conti nue ===>

ScreeN 17.

The user needs to keep in mind that any changes made in the inputs in the screen
which follows this one (Screen 18) might cause the model to give different simu-
lation results compared to those derived from field measured data.
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MANAGEMENT / SENSI TIVITY ANALYSI S OPTI ONS

0. RETURN TO THE MAI N MENU

1. Simulation Timng ....... JUN 15 1978

2. Crop .o SOYBEAN SBGR0930. SPE SBGR0930. CUL

3. Cultivar ................ BRAGG MAT : 7 MATURI TY GROUP 7
4. Weather ................. UFGA OBSERVED WMOD: N

5 Soil ... .. 1 BSB910015

6. Initial Conditions ...... AS REPORTED

7. Planting ................ JUN 15 1978 ROW SP: 91. PLANTS/ m2: 29.90
8. Harvest ................. AT HARVEST MATURI TY

9. Water and Irrigation .... ACCORDING TO FI ELD SCHEDULE

10. Nitrogen ................ NOT FERTI LI ZED N-FI X SI MULAT.

11. Phosphorus .............. N/ A

12. Residue .................

13. Pest and Diseases .......
14. Crop Process Options PEST & DI SEASE | NTERACTI ON NOT SI MULATED

" H20:Y NIT:Y N-FIX: Y PEST: N PHOTO: C WI'M: M ET: R
15. Output Control .......... FREQ: 3 OVV:Y SUM Y GROWTH: Y H20:Y NIT:Y PEST: N

SELECTION ? [Default = 0] ===>

ScrReeN 18.

Screen 18 shows the various categories of variables which can be modified.

SIMULATION TIMING

The “Simulation Timing and Control” menu (Screen 19 on the next page) allows
the user to define when a simulation begins. In all cases, the start of simulation
date and year (Options 1 and 2) has to be earlier than the planting date, since all
model variables are initiated at the start of simulation date. During the period
between start of simulation and the planting date only the soil water and nitro-
gen balances are simulated.

Option 3, “End of Simulation Date,” allows the user to determine the last day of
simulation, and although this normally should be set in the “Harvest” section, it
could be set to “-99” in this menu.

Option 4, “Number of Years to be Simulated,” allows the user to specify how
many years will be simulated. This is normally set to “1.” If, in the example
screen shown, the “Number of Years” was set to “2,” the model would conduct
two simulations, one for 1978, and one for 1979. The user needs to be sure that
weather data are available for the years for which the simulations are to be run.

DSSAT v3, Volume 2 * DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 * DSSAT v3, Volume 2 * DSSAT v3,

142



Crop Models e+ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models * Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models * Crop

e DSSAT v3, Volume 2

SI MULATI ON TI Ml NG AND CONTROL

0. Return to Main Menu

1. Start of Simulation Date ........... ] JUN 15

2. Year of Simulation ................. ] 1978

3. End of Simulation Date ............. ] -9

4. Number of Years to Be Simulated ....] 1

5. Initial Conditions ................. ] AS REPORTED
SELECTION (#) ? [ Default = 0 ] --->

Screen 19.

When Option 5, “Initial Conditions,” is selected, Screen 20 (below) is presented.

I NI TI AL SOl L CONDI TI ONS

0. Return to Previous Menu

1. As Reported from Input Files ......... .. .. ... .....
2. Simul ated Output Conditions from Previous Run

CURRENT | NI TIAL SOl L CONDI TI ONS ===> AS REPORTED
SELECTION (#) ? [ Default = 0 ] --->

ScreeN 20.

In Screen 20, a user can define whether the model initiates the variables at the
start of each succeeding simulation (Option 1) or if the final conditions from a
previous model run are to be used (Option 2). Selecting Option 2 in this screen is
useful when simulating crop rotation studies.
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CroOP

The “Crop Selection and Modification” menu shown in Screen 21 (below) can
currently be used only with the grain legume models.

CROP SELECTI ONS AND MODI FI CATI ON
0. Return to Previous Menu
1. Crop Selection .................... [ SOYBEAN
2. Crop Parameter File ............... [ SBGR0O930. SPE
SELECTION ? [ Default =01 --->
SCREEN 21.

When Option 1, “Crop Selection,” is selected is Screen 21, the system checks
which crop species files are present and then displays Screen 22 (below).

When Option 2, “Crop Parameter File,” is selected in Screen 21, the user can
choose a different crop species or parameter file as input. The default crop

| BSNAT 3.0 CROPS

1) DRY BEANS

2) PEANUT

3) SOYBEAN
SELECT CROP (#) ====> 1

SCREEN 22.
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species file is “??GRO940.SPE,” where ?? is either SB for soybean, PN for peanut,
or BN for dry bean.

In Screen 22, the user can choose to change the crop to one of those listed.

CULTIVAR

The “Cultivar Selection and Modification” menu shown in Screen 23 (below)
allows the user to modify inputs related to the cultivar.

CULTI VAR SELECTI ON AND MODI FI CATI ON

0. Return to Previous Menu

1. Cultivar Selection ................ [ 1BO001 - BRAGG

2. Cultivar Parameter ................ [ SBGR0930. CUL

3. Cultivar Parameter Modification ...|

4. Ecotype Selection ................. [ SB701 - MATURITY GROUP 7
SELECTION ? [ Default = 0] --->1

SCREEN 23.

When Option 1, “Cultivar Selection,” is selected, Screen 24 (on following page) is
presented.

Option 2, “Cultivar Parameter File,” allows the user to choose an alternate para-
meter file as input.

When Option 3, “Cultivar Parameter Modification” is selected, Screen 25 (on fol-
lowing page) is presented.

Option 4, “Ecotype Selection,” is applicable only for the grain legume models,
which use an ecotype file to represent the variables that are used to define a
group of cultivars with the same growth and development characteristics. In
Chapter 5, “New Crop Model Features,” more information on the ecotype file is
presented.
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VARI ETY SELECTI ON
ECOTYPE MATURI TY
NO. ENTRY VARI ETY GROUP GROUP
1) 990001 M GROUP 1 SB0O0101 o1
2) 990002 M GROUP 2 SB0201 02
3) 990003 M GROUP 3 SB0O301 03
4) 1 BOOO3 WAY NE SB0301 03
5) 990004 M GROUP 4 SB0401 o4
6) 990005 M GROUP 5 SB0501 05
7) 990006 M GROUP 6 SB0O601 06
8) 990007 M GROUP 7 SBO701 07
9) 990008 M GROUP 8 SB0O0801 o8
10) 990009 M GROUP 9 SB0O0901 09
11) 990010 M GROUP 10 SB1001 10
12) 990011 M GROUP 00O SBO0OO1 00
13) 990012 M GROUP (e}e] SBO0OO1 00
14) 990013 M GROUP o SBO0OO1 (eNe]
15) uUucooo1 AL TONA SBOOO1 00
Mor e. press < ENTER > key
16) | BOOO1 BRAGG SBO701 07
17) 1 B0043 CL ARK SB0502 05
18) 1 BO0OO2 coOBB SB0801 08
19) | BOO60 CUMBERL AND I NDETE DE
20) uUcooo2 MAPLE ARROW SBO0OO1 00
21) uUCcooo03 MCCALL SBO0OO1 00
22) | BOOO3 WAY NE OoB0O301 03
VARI ETY SELECTED ===> 16
NEW SELECTI ON 2 - - - >
SCRrREEN 24.

In Screen 24, the user can choose an alternate cultivar from the one defined in
FILEX. For this example, variety number 16, “Bragg,” is the default cultivar. A
user can select any variety or cultivar by entering one of the numbers from the
first column.

CULTI VAR SPECI FI C COEFFI ClI ENTS

CULTI VAR : BRAGG

Pl ease Check the User's Guide For Definitions,
Units, and Ranges of Coefficients.

1) CSDVAR: 12. 330 2) PPSEN : . 320
3) PH2T5 : 19. 500 4) FL-SH : 11. 000
5) FL-SD : 17.000 6) SD-PM : 36. 000
7) FL-LF : 15. 000 8) LFMAX : 1.022
9) SLAVR : 350.000 10) XFRT 1.000
11) WIPSD : . 200 12) SFDUR 26. 000
13) SDPDV : 2.050 14) PODUR 15. 000
Pl ease Enter Parameter # You Would Like To Modify [Default = 0]

(Enter -1 to Save Values in File SBGR0O930. CUL) .

ScreeN 25.

In Screen 25, the user can modify all parameters which are defined in the cultivar
file. This example screen displays the coefficients for the soybean cultivar
“" Bragg.ll
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W EATHER

The “Weather Data Selection and Modification” menu allows the user to select
and modify input variables related to the weather conditions (Screen 26, below).

e Crop Models * Crop Models * Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models <

WEATHER DATA SELECTI ON AND MODI FI CATI ON

0. Return to Previ ous Menu
1. Recorded/ Si mul ated Data . ........... [ OBSERVED DATA
2. Weat her Data Selection ............. [ UFGA7801. WIH
3. Weat her Data Path .. ................ [ C:\ DSSAT3\ WEATHER\
4. Ent er Weat her File Name | nteractive.[ UFGA7801. WIH
5. Weat her Data Modification . ... ... ... [ N
SELECTION ? [ Default = 0] ---> 1
SCREEN 26.

In Screen 26, Option 1, “Recorded/Simulated Data,” allows the user to define if
either measured/observed weather data or generated weather data are to be
used. In the case of generated data, the model generates these data internally
through one of two weather generators that are part of the models, or by reading
data from files which contain generated weather data (see Screen 27, on follow-

ing page).

When Option 2, “Weather Data Selection,” is selected, Screen 28 (on following
page) is presented.

Option 3, “Weather Data Path,” allows the user to define an alternate path where
weather data files are located.

Option 4, “Enter Weather File Name Interactive,” allows the user to enter an
alternate file name. A user must be certain that this file exists; otherwise the
model will not be able to simulate the selected management conditions. If a dif-
ferent weather year is selected, the system will modify all date-related inputs to
the year selected.
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Option 5, “Weather Data Modification,” allows the user to interactively modify
the weather variables by either adding or subtracting a constant number, multi-
plying one or more weather variables by a constant number, or setting one or
more variables as constant. If “Y” is selected for this Option, Screen 29 (on follow-

ing page) is presented.

WEATHER | NPUT METHODS

0. Return to Previous Menu

1. Field Observed Data . .. ... . . .. .

2. Externally Simulated Data . ... ..... ... ... ........

3. Internally Generated Data ... .....................
CURRENT WEATHER | NPUT CONDI TI ONS ===> OBSERVED DATA
SELECTI ON (#) ? [ Default o ] -- >

SCREEN 27.

WEATHER LOCATI ONS LAT L ONG ELEV YEAR DATA SET
1) CI AT, PALM RA, COLOMBI A 3.500 ~-76.400 -99 1986 CCPA8601. WI'H
2) CI AT, PALM RA, COLOMBI A 3.500 -76.400 -99 1987 CCPA8701. WI'H
3) SUPHEN_BURI, THAI LAND 14.500 100.100 -99 1985 DTSP8501. WI'H
4) CNPAF, GOI ANI A, BRAZI L -16.300 -49.100 -99. 1987 EBGO8701. WI'H
5) | CTA, QUEZADA, GUATEMALA 14.300 -90.000 -99. 1989 | GQU8901. WI'H
6) | RRI, MUNOZ, PHI LI PPINES 15.700 120.900 -99. 1985 | RMZ8501. WI'H
7) | RRI, MUNOZ, PHI LI PPINES 15.700 120.900 50. 1986 | RMZ8601. WI'H
8) IRRI, PILA, PHILIPPINES 14.200 121.300 50. 1980 | PP1 8001. WI'H
9 | RRI, PILA, PHILIPPINES 14.200 121. 300 50. 1985 | PPI 8501. WI'H

10) I RRI, PILA, PHILIPPINES 14.200 121. 300 -99. 1986 | PPI 8601. WI'H

11) CASTANA, | OWA, USA 42.200 -93.700 -99. 1979 | UCH7901. WIH

12) ASHLAND, KANSAS, USA 39.000 -97.000 -99. 1981 KSAS8101. WI'H

13) KAJONDI _FARM, BURUNDI -3.300 30. 000 10. 1986 UBKA8601. WI'H

14) GAI NESVI LLE, FLORI DA, USA 29.600 -82.400 10. 1976 UFGA7601. WI'H

15) GAI NESVI LLE, FLORI DA, USA 29.600 -82.400 1978 UFGA7801. WIH
More... PRESS ENTER KEY

16) GAI NESVI LLE, FLORI DA, USA 29.600 -82.400 10. 1979 UFGA7901. WI'H

17) GAI NESVI LLE, FLORI DA, USA 29.600 -82.400 10. 1980 UFGA8001. WI'H

18) GAI NESVI LLE, FLORI DA, USA 29.600 -82.400 10. 1981 UFGA8101. WIH

19) GAI NESVI LLE, FLORI DA, USA 29.600 -82.400 10. 1982 UFGA8201. WIH

20) GAI NESVI LLE, FLORI DA, USA 29.600 -82.400 10. 1984 UFGA8401. WI'H

21) GAI NESVI LLE, FLORI DA, USA 29.600 -82.400 10. 1985 UFGA8501. WIH

22) GAI NESVI LLE, FLORI DA, USA 29.600 -82.400 10. 1986 UFGA8601. WI'H

23) QUI NCY, FLORI DA, USA 30. 600 -86.400 -99. 1979 UFQU7901. WI'H
WEATHER DATA SELECTED ===> 15
ALTERNATE SELECTION ? --->

SCREEN 28.

e Crop Models
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Screen 28 (on preceding page) allows the user to select an alternate weather file
as input. The screen displays a listing of the weather data locations available for
this example’s disk path. For this example, weather data from Gainesville,
Florida, collected during 1978 (UFGA7801.WTH) are used (i.e., the number “15”
was selected in Screen 28 and is presented next to Option 2 in Screen 26).

SELECT/ REVI SE WEATHER VARI ABLES:

0) RETURN OFFSET MULT. VALUE

1)  Photoperiod (Day |ength) .00 1.00

2) Sol ar Radi ation .00 1.00

3)  Maxi mum Temperature .00 1.00

4) M nimum Temperature .00 1.00

5) Rainfall .00 1.00

6) Carbon Dioxide .00 1.00 330.00

7)  Humidity (dew point) .00 1.00

8) W nd speed .00 1.00

Rel ative adjustments of CO2 from a base val ue of 330. ppm

PFD and Sol ar Radi ation automatically changed together.

CHOICE ? < Default =0 > ===>

SCcRrREEN 29.

Screen 29 shows an overview of the weather variables which can be modified. In
this example screen, the CO, concentration is set to 330 ppm, while none of the
other variables are modified. When one of the variables is selected by its corre-
sponding option number, Screen 30 (on following page) is presented.
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Sel ect modification option, then enter amount:

0) NO CHANGE ( ambi ent conditions )

1) Additive Change ( 3.0 = 3 higher )

2) Subtractive Change (3.0=231ower )

3) Multiplicative Change ( 1.2 = 20% higher )

4) Constant Value ( 100 = constant of 100 )
<=== CHOI CE? < Default = 0 >

ScreeNn 30.

Screen 30 allows the user to choose one of the modification options listed in order
to revise or alter the weather variable selected in Screen 29 (on preceding page).

SoiL

The “Soil Profile Selection and Modification” menu allows the user to modify
input variables related to the soil profile characteristics (Screen 31, below).

SOl L PROFILE SELECTI ON AND MODI FI CATI ON
0. Return to Main Menu
1. Soil Profile Selection ............ [ 1BSB910015 - FSH
2. Soil Profile File ................. [ SOIL.SOL
3. Soil Profile Path ................. [ C:\DSSAT3\ SOl L\
4, Soil Profile Layer Thickness ......
5. Soil Profile Parameters ...........
6. Soil Surface Parameters ...........
SELECTION ? [ Default = 0] --->1
ScreeNn 31.
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In Screen 31, Option 1, “Soil Profile Selection,” allows the user to select an alter-
nate soil profile as input. If this option is selected, Screen 32 (on following page)
is presented. As can be seen in Screen 31, pedon number IBSB910015
“Millhopper Fine Sand” was selected from Screen 32. When an alternate soil pro-
file is selected as input from that first presented in Screen 31, the user will be
requested to redefine the initial soil conditions, because for many soils the initial
conditions are soil profile specific (see Screen 34).

Option 2, “Soil Profile File” in Screen 31, allows the user to define an institute soil
file as an alternate soil input file. For this example experiment, the institute is the
University of Florida. Therefore the alternate soil file would be UE.SOL.

Option 3, “Soil Profile Path,” allows the user to define an alternate directory path
for the soil file.

Option 4, “Soil Profile Layer Thickness,” allows the user to modify the thickness
of each soil profile layer. If this option is selected, Screen 33 (on following page)
is presented.

Option 5, “Soil Profile Parameters,” allows the user to modify the input values
for the most important soil profile parameters. These include the drained upper
limit, lower limit of plant extractable soil water, saturated water content, initial
soil water content, bulk density, pH, soil organic carbon content, and rooting
characteristics. If this option is selected, Screen 34 is presented.

Option 6, “Soil Surface Parameters,” allows the user to modify the input values
for the most important soil surface characteristics. These include soil albedo, first
stage evaporation limit, runoff curve number, drainage rate, nitrogen mineraliza-
tion factor, and growth reduction or fertility factor, which is only implemented in
the grain legume models. If this option is selected, Screen 35 is presented.
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SOILS I N THE DATA BASE
REF e
NO. TAXONOMY NAME SOl L NUMBER
1) M llhopper Fine Sand | BSB910015
2) Orangeburg Sandy Loam | BSB910017
3) Ida Silt Loam | BSB910026
4) M 11 hopper Fine Sand | BPN910015
5) M|l hopper Fine Sand | BMZ910014
6) Haynie | BWH910018
7 M3 | BBN910030
8) San- Fernando | BBN910038
9) M|l hopper Fine Sand | BBN910015
10) UNKNOWN GAPN930001
11) ANDAQUEPTI C HAPLAQUOLL | BRI 910001
12) VERTI C TROPAQUEPT | BRI 910002
13) | BRI 910063
14) | BRI'910071
SELECTED SOIL TYPE ===> 1
NEW SELECTI ON ? .-
SCREEN 32.

Screen 32 shows a listing of some of the soil profiles available. More information
on how to modify the initial conditions is described in the next section, “Initial

Conditions,” in this Chapter.

LAYER DEPTH MODI FI CATI ON

0) RETURN

1) .00 -
2) 5.00 -
3) 15. 00 -
4) 30.00 -
5) 45.00 -
6) 60.00 -
7) 90.00 - 1
8) .00 - 1

120
9) 150.00 - 1

SELECTI ON ? [

00........ 5
00........ 10
00........ 15
00........ 15
00........ 15.
00........ 30.
00........ 30.
00........ 30.
00........ 30.
Default = 0 ]

.00
.00

cm
cm
cm
cm
cm
cm
cm
cm
cm

.00
.00
00
00
00
00
00
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SOl L PROFI LE MODI FI CATI ON
0. Return to Main Menu
1. Drained Upper Limit ..............
2. Lower Limit .............. ... ... .
3. Saturated Water Content ..........
4. Initial Soil Water Content .......
5. Bulk Density .......... . . ... .. . ...
6. pH ..
7. Soil Organic Carbon ..............
8. Rooting Characteristics ..........
SELECTION ? [ Default = 0] ===>
SCREEN 34.
SOl L SURFACE PARAMETERS
0. Return to Previous Menu
1. Soil Albedo ................... ] . 180
2. Evaporation Limt ............. | 5. 000
3. Runoff Curve Number ........... ] 66.000
4. Drainage Rate ................. ] . 500
5. Mineralization Factor ......... | 1.000
6. Growth Reduction/Fertility Fac.] . 840
SELECTION (#) ? [ Default =01 --->
ScreeN 35.
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INITIAL CONDITIONS

The “Initial Conditions at Start of Simulation” menu allows the user to modify
the input variables used to initialize the crop model when a simulation is started
(Screen 36, below).

I NI TI AL CONDI TI ONS AT START OF SI MULATI ON

o

Return to Previous Menu

Initial Soil Water Content ............. .. ... ........ 0
Initial Soil NO3 ... ... 0
Initial Soil NH4 ... . .. . 0
Growt h Reduction Factor Due to Poor Soil Fertility ..] . 840
Root Weight from Previous Crop ........... ... .o.... ] 100. 00
Nodul e Wei ght from Previous Crop .................... ] .00
Previous Crop . ... ] SB

Nookwn e

SELECTION ? [ Default = 0] --->

SCREEN 36.

In Screen 36, Options 1, 2 and 3, “Initial Soil Water Content,” “Initial Soil NO3”
and “Initial Soil NH4,” respectively, allow the user to modify these variables for
each layer. If Option 1 is selected, Screen 37 (on following page) is presented.

Option 4, “Growth Reduction Factor Due to Poor Soil Fertility,” is used only in
the grain legume models to adjust biomass growth for conditions which are cur-
rently not included in the crop process simulations.

Options 5, 6 and 7, “Root Weight from Previous Crop,” “Nodule Weight from
Previous Crop” and “Previous Crop,” respectively, relate to crop residues
remaining from previous crop and which are present at planting of the current
crop. This information is needed when the soil nitrogen balance is simulated.
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I NI TIAL SOl L WATER CONTENT
0) RETURN TO THE MAI N MENU
1) 0. - 5. cm.. ... 0860 c¢cm3/cm3
2) 5 - 15, cm........ 0860 c¢cm3/cm3
3) 15, - 30. cm........ 0860 c¢m3/cm3
4) 30. - 45. cm........ 0860 c¢cm3/cm3
5) 45, - 60. cm........ 0860 c¢cm3/cm3
6) 60. - 90. cm........ 0760 c¢cm3/cm3
7) 90. - 120. cm........ 0760 c¢cm3/cm3
8) 120. - 150. cm........ 1300 c¢m3/cm3
9) 150. - 180. cm........ 2580 c¢m3/cm3
SELECTION ? [ Default =01] --->
SCREEN 37.

Screen 37 displays the variables which can be changed if Option 1, “Initial Soil

Water Content” in Screen 36, is selected.
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PLANTING

The “Planting Timing and Control” menu allows the user to define the conditions
at planting (Screen 38, below).

PLANTI NG TI Ml NG AND CONTROL
0. Return to Main Menu
1. Planting Date ...................... JUN 15
2. Year of Planting ................... 1978
3. Plant Population ................... 29.900
4, ROW SPaCINg ... vt 91. 000
5. Row Direction ...................... . 000
6. Planting Depth ..................... 4.000
7. Planting Material Dry Weight ....... -99.000
8. Planting Method .................... SEED
9. Pl anti ng Management e ON REPORTED DATE
10. Automatic Planting Options .........
SELECTION (#) ? [ Default = 0] --->
SCREEN 38.

In Screen 38, Options 1 and 2, “Planting Date” and “Planting Year,” respectively,
allow the user to modify the planting date and year.

Options 3 and 4, “Plant Population” and “Row Spacing,” respectively, allow the
user to define plant density, row spacing and plant spacing.

Option 5, “Row Direction,” is used only in the grain legume models to define
light interception for the simulated leaf level photosynthesis processes.

Option 6, “Planting Depth,” affects germination and emergence.

Option 7, “Planting Material Dry Weight,” allows the user to define the initial
weight of the root crops at planting.

Option 8, “Planting Method,” allows the user to define planting method, strategy
(e.g., seed, transplant, etc.)
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Option 9, “Planting Management,” allows the user to define when planting
occurs; either at the specified date in Option 1 or 2 or through an automatic plant-
ing routine (Option 10).

Option 10, “ Automatic Planting Options,” allows the user to define a window for
soil water and temperature which determine when soil conditions in the top of
the profile are optimum for germination (see Screen 39, below). Delineation of
soil water and temperature, within which planting can occur, can also be speci-
fied in Screen 39. It is important that the earliest planting date, defined in Screen
39, be a date after the start of simulation date, as defined in Screen 19.

AUTOMATI C PLANTI NG MANAGEMENT
0. Return to Previous Menu
1. Earliest Planting Date ...................... ] JUN 4 1978
2. Latest Planting Date .............. .. ... ..... ] JUL 19 1978
3. Lowermost Soil Water Content ................ ] 40.
4. Uppermost Soil Water Content ................ ] 100.
5. Management Depth For Soil Water ............. ] 30.
6. Maxi mum Soil Temperature (Top 10 cm Avg). (°C)] 40.
7. Minimum Soil Temperature (Top 10 cm Avg). (°C)] 10.
START OF SI MULATI ON DATE IS AFTER THE START OF
THE AUTOMATI C PLANTI NG W NDOW.
PLEASE MODI FY PLANTI NG DATE OR SI MULATI ON W LL TERMI NATE !
SELECTION (#) ? [ Default =01 --->
ScrREEN 39.
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HARVEST

The “Harvest Timing and Control” menu allows the user to define the conditions
for crop harvesting. The default for harvest is when the crop reaches harvest
maturity, as shown in Screen 40 (below).

HARVEST TI M NG AND CONTROL

o

Return to Main Menu AT HARVEST MATURITY
-9 -9

Harvest Management .................
Harvest Date .......................
Harvest Days after Planting ........ -9

Harvest Stage ...................... Har vest
Harvest Component ..................
Harvest Size Group .................
Harvest Percentage ................. 100.
Automatic Harvest Options ..........

O~NoO U wWwN

SELECTION (#) ? [ Default = 0] --->

ScreeN 40.

In Screen 40, Option 1, “Harvest Management,” allows the user to define various
management options. If this option is selected, Screen 41 (on following page) is
presented.

Option 2, “Harvest Date,” is active only when, in Screen 41, the user selects
Option 2, “On Reported Date(s).” Then, Screen 40 is presented again and the
user can select Option 2 and enter the harvest date.

Option 3, “Harvest Date After Planting,” is active only when, in Screen 41, the
user selects Option 3, “On Reported Days After Planting.” Then, Screen 40 is pre-
sented again and the user can select Option 3 and enter the number of days after

planting for the harvest date.

Option 4, “Harvest Stage,” allows the user to select the phenological or develop-
ment stage at which to harvest the crop and terminate the simulation.

Options 5, 6 and 7, “Harvest Component,” “Harvest Size Group” and Harvest
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Percentage,” respectively, presented in this screen, are in the process of being
developed. An option for “Multiple Harvests” is also under development.

When Option 8, “Automatic Harvest Options,” is selected, Screen 42 (on follow-

ing page) is presented, which allows the user to select conditions for harvest.

HARVEST MANAGEMENT STRATEGY

o

Return to Previous Menu

OO -

SELECTION (#) ? [ Default = 0 ]

At Harvest Maturity ......... ... .. . . .
On Reported Date(s) ......... ...,
On Reported Days After Planting ................
At Reported Growth Stage(s) ....................
Aut omatic When Conditions are Satisfactory .....

CURRENT HARVEST MANAGEMENT ===> AT HARVEST MATURITY
.

SCREEN 41.

Screen 41 allows the user to define various harvest management options. These
include harvest at crop harvest maturity (Option 1 and the default for Option 1 in
Screen 40); harvest on reported date (Option 2) or fixed day (Option 3); harvest at
a particular developmental stage (Option 4); and an automatic harvest as a func-

tion of a set of crop and environmental conditions (Option 5).
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AUTOMATI C PLANTI NG MANAGEMENT

0. Return to Previous Menu

1. Earliest Harvest Date (Days after Maturity) .] 0

2. Latest Harvest Date (Days of Year ) ....... ] DEC 31 1978

3. Product Harvested .............. ... . ... ... (9% ] 100.

4. Residue Harvested ........................ (% | 0.
SELECTION (#) ? [ Default = 0] --->

SCREEN 42.

Screen 42 shows the various conditions which can be set when the automatic har-
vest management option is selected in Screen 40.

WATER AND IRRIGATION

The “Water and Irrigation Management and Modification” menu allows the user
to modify the various options and variables associated with the water balance
simulation and irrigation applications (Screen 43, below).

WATER AND | RRI GATI ON MANAGEMENT AND MODI FI CATI ON
0. Return to Main Menu
1. Water Balance Simulation .......... 1Y
2. lrrigation Management ............. ] ACCORDI NG TO FIELD SCHEDULE
3. Automatic Irrigation Control ...... ] -9.000 -9.0
4. Automatic Irrigation-Fixed Amount..] -9.000 mm
5 Irrigation Efficiency .......... ... ] .75
6. Enter Irrigation Interactive ...... |
7. Water Output File .............. ... ] Y
SELECTION ? [ Default = 0 ] ===>
SCREEN 43.
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Option 1, “Water Balance Simulation” in Screen 43 (on preceding page), allows
the user to turn the water balance simulation on or off.

Option 2, “Irrigation Management,” allows the user to define the various irriga-
tion management options, and when selected, Screen 44 (below) is presented.

Options 3 and 4, “ Automatic Irrigation Control” and “ Automatic Irrigation -
Fixed Amount,” respectively, allow the user to define the automatic irrigation
controls explained earlier. These two options can be modified only when an
automatic irrigation strategy has been selected under Option 2.

Option 5, “Irrigation Efficiency,” allows the user to determine how much water is
actually applied. For example, for furrow irrigation or sprinkler irrigation not all
water measured in the supplying pipes is actually applied to the field or plot.

Option 6, “Enter Irrigation Interactive,” can only be accessed when, under Option
2, “Irrigation Management,” the user selects “ According to Field Schedule” (see
example in Screen 43). When Option 6 is selected, Screen 45 is presented.

Option 7, “Water Output File,” allows the user to either switch the soil and plant
water output file on or off.

| RRI GATI ON MANAGEMENT STRATEGY

0. Return to Main Menu

Rainfed / Not Irrigated ........................
Irrigated According To Field Schedule ..........
Automatic Irrigation / Refill Profile ..........
Automatic Irrigation / Apply Fixed Amount ......
No Water Stress / No Water Balance Simulation ..

RN

CURRENT | RRI GATI ON MANAGEMENT - --> ACCORDI NG TO FIELD SCHEDULE
SELECTION (#) ? [ Default = 0] ===>

SCREEN 44.

In Screen 44, the user can select either rainfed with no supplemental irrigation
(Option 1) or irrigate according to the field schedule (Option 2). In the latter case,
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the irrigation data must be in FILEX. There are also two automatic irrigation
options: Options 3 and 4.

Option 3 selects to refill the selected profile depth to the drained upper limit or
field capacity.

Option 4 applies a fixed amount each time the system calls for an irrigation
event. Both automatic irrigation events are controlled by a soil depth and a
threshold value for extractable water, which can both be defined by the user.

Option 5, “No Water Stress/No Water Balance Simulation,” allows the user to
choose not to simulate the soil water balance, which is the same as setting the
water balance simulation to ‘N” in Screen 43.

I NTERACTI VE DATA ENTRY FOR | RRI GATI ON

# | Date Amount  (nm) Irrigation Type
16 | 78272 8.0 Furrow, nm
17 | 78279 8.0 Furrow, mm
18 | 78283 8.0 Furrow, mm
19 | 78294 10.0 Furrow, mm

(E)dit, (A)dd and event, (D)elete, (Quit (O = Done)

SCREEN 45.

Screen 45 is an example screen listing the options available for adding irrigation
interactively. In this screen, a user can either edit, add, or delete an irrigation
event.
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NITROGEN

The “Nitrogen Management and Modification” menu allows the user to
modify variables and options associated with the soil nitrogen simulation
(Screen 46, below).

NI TROGEN MANAGEMENT AND MODI FI CATI ON

o

Return to Main Menu

Nitrogen Balance Simulation ....... 1Y

N-Fertilizer Management ........... ] NOT FERTI LI ZED
Automatic Fertilizer Management ...]

Enter N-Fertilizer Interactive ....

Nitrogen Fixation ................. ] N-FI X SI MULAT.
Nitrogen Fixation Characteristics..

Nitrogen Output File .............. 1Y

NookwhE

SELECTION ? [ Default = 0 ] ===>

SCREEN 46.

Option 1, “Nitrogen Balance Simulation,” allows the user to turn the soil nitrogen
balance simulation on or off. Note that the water balance simulation must be set
to “Y” to simulate the soil nitrogen balance.

Option 2, “N-Fertilizer Management,” allows the user to define the various nitro-
gen fertilizer management options. When this option is selected, Screen 47 (on
following page) is presented.

Option 3 in Screen 48, “ Automatic Fertilizer Management,” can only be accessed
if Option 3, “ Automatic N-Fertilizer Application” in Screen 47, is selected. When
Option 3 in Screen 47 is selected, Screen 48 is presented. The user makes his
selection(s) in Screen 48 and a “Y” is placed next to Option 3 in Screen 46.

Option 4, “Enter N-Fertilizer Interactive,” can only be accessed if Option 2,
“Apply N-Fertilizer According to Field Schedule” in Screen 47, is selected. The
screen which defines interactive N-fertilizer applications is not shown, but is sim-
ilar to the screen for irrigation management (Screen 45, on preceding page).
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Options 5 and 6, “Nitrogen Fixation” and “Nitrogen Fixation Characteristics,”,
respectively, are only applicable for the grain legume models. When Option 5 is
selected, Screen 49 is presented. When Option 6 is selected, Screen 50 is present-
ed.

Option 7, “Nitrogen Output File,” allows the user to either switch the soil and
plant nitrogen output file on or off.

NI TROGEN FERTI LI ZER MANAGEMENT STRATEGY

e

Return to Main Menu

Not Fertilized ........ . . . . . . . . . . i,
Apply N-Fertilizer According to Field Schedule ...
Automatic N-Fertilizer Application ...............
No Nitrogen Stress / No N-Balance Simulation .....

bR

CURRENT | RRI GATI ON MANAGEMENT  ---> NOT FERTI LI ZED
SELECTION (#) ? [ Default = 0] ===>

SCREEN 47.

In Screen 47 (above), the user can select Option 1, “Not Fertilized,” with no sup-
plemental nitrogen fertilizer applied, or Option 2, “Fertilize According to the
Field Schedule.”

In the latter case, the nitrogen fertilizer data must be in FILEX. Please note that
Option 4 in Screen 46, “Enter N-Fertilizer Interactive” can only be accessed if
Option 2 in Screen 47 is selected. (See Option 4 for screen 46.)

Option 3 allows “Automatic Nitrogen Fertilizer Application” as a function of
pre-set conditions. Please note that Option 3 in screen 46, “ Automatic Fertilizer
Management,” can only be accessed if Option 3 in this screen is selected. (See
Option 3 for Screen 46.) When Option 3 in Screen 46 is selected, Screen 48 (on
following page) is presented.

Option 4 in Screen 47 allows the user to choose not to simulate the soil nitrogen
balance, which is the same as setting Option 1 to ‘N” in Screen 46.

Crop Mode!l:
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AUTOMATI C NI TROGEN FERTI LI ZER APPLI CATI ON

0. Return to Previous Menu

1. Threshold - Nitrogen Stree Factor ........ (9% ] 50. 000

2. Amount of N-Fertilizer Per Application .kg/ha] 25.000

3. Application Depth .............. ... ... ... (cm] 30.000

4. Material Code ........ ... ... ... .. (#)] Ammonium nitrate
SELECTION (#) ? [ Default =01] --->

SCREEN 48.

Screen 48 shows the various threshold levels which can be set for automatic nitro-
gen fertilizer applications. In this screen, the threshold value (Option 1) uses a
nitrogen factor expressed on a relative basis between 0 and 100 percent, where
“0” means that the plants are under complete nitrogen stress and “100” means

that the plants are under no nitrogen stress.

Options 2, 3 and 4 allow the user to define the amount of nitrogen fertilizer to be
applied, the application depth, and the type of nitrogen fertilizer, respectively,

when the crop model calls for a nitrogen fertilizer application, as selected under

the threshold level of Option 1.
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NI TROGEN FI XATI ON STRATEGY

0. Return to Previous Menu

No Nitrogen Fixation Simulation ..................
Dynam c Nitrogen Fixation Simulation .............
Unlimted Nitrogen Fixation Simulation ...........

WN -

CURRENT NI TROGEN FI XATI ON SELECTI ON ===
SELECTION (#) ? [ Default = 0 ]

SCREEN 49.

Screen 49 (above) shows the nitrogen fixation variables available when Option 5
in Screen 46 is selected. Please note that Option 5 in Screen 46 is available only
for the grain legume models (soybean, peanut and drybean).

In Screen 49, Option 1, “No Nitrogen Fixation Simulation,” allows the user to
simulate a complete soil and plant nitrogen balance. However, plants will not fix
nitrogen, which is similar to non-nodulating cultivars.

Option 2, “Dynamic Nitrogen Fixation Simulation,” allows the user to simulate
both a dynamic nitrogen uptake and nitrogen fixation as a function of soil and
weather conditions.

Option 3, “Unlimited Nitrogen Fixation Simulation,” allows the user to simulate

a dynamic nitrogen uptake and assumes that the remainder of the nitrogen
required for growth is available via N fixation.
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NI TROGEN FI XATlI ON CHARACTERI STI CS

0. Return to Previous Menu

1. Rhizobia Effectiveness ........ ] 1.000
2. Rhizobia Number (Relative ..... ] 1.000
SELECTION (#) ? [ Default =01 --->
ScreeNn 50.

Screen 50 shows the nitrogen fixation characteristics which can be modified
when Option 6 in Screen 46 is selected.

In Screen 50, Option 1, “Rhizobia Effectiveness,” is a relative number between 0
and 1. An effectiveness of “1” means that the rhizobia are completely active with
respect to nitrogen fixation.

Option 2, “Rhizobia Number,” is also a relative number (0 to 1) which allows the
user to determine the initial amount of rhizobia present at the start of simulation.

PHOSPHORUS

The “Phosphorus Management and Modification” menu is under development
and is not available for the current DSSAT v3 crop models.
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RESIDUE

The “Crop Residue Management at Start of Simulation” menu allows the user to
modify variables related to crop residue at the start of simulation (Screen 51,

below).
CROP RESI DUE MANAGEMENT AT START OF SI MULATION
0. Return to Main Menu
1. Residue Application Date ..., 78166
2. Residue Applied at Start of Simulation ............... 1000.0 kg/ ha
3. Residue Nitrogen Concentration ....................... .80 %
4. Residue Phosphorus Concentration ..................... .00 %
5. Residue Incorporation ..........couiiiiiiiiiiiiiiiin, 100.00 %
6. Residue Incorporation Depth .......................... 15.0 c¢m
7. Residue Material Code ..............ccoiiiiiiiiiiiin, 1 B001
8. Root Weight from Previous Crop ...............cvi. 100. 00 kg/ ha
9. Nodule Weight fromPrevious Crop .................v. .00 kg/ha
10, Previous Crop ..o SB
SELECTION (#) ? [ Default =07 --->
ScrReEEN 51.

In Screen 51, Option 1, “Residue Application Date,” uses the same date as the
start of simulation date.

Options 2, 3, 4, 5 and 6 allow the user to define, respectively, the amount of
residue applied, its nitrogen and phosphorus concentration, the amount of
residue incorporated into the soil, and the incorporation depth.

Options 8 and 9, “Root Weight from Previous Crop” and “Nodule Weight from
Previous Crop,” respectively, allows the user to enter these values. Please note
that the program assumes that all below ground material from a previous crop
remains in the soil.

Option 10 allows the user to define the crop grown previously (e.g., the crop
grown before the current crop).
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PEsT AND DISEASE

The “Pest and Disease Selection and Modification” menu is currently available

only in the grain legume models (Screen 52, below).

0. Return to Main Menu

PEST AND DI SEASE SELECTI ON AND MODI FI CATI ON

1. Pest & Disease Simulation ......... ] N
2. Enter Pest Population or Damage ...]
3. Pest Output File ....... ... ... ..... ] N
SELECTION ? [ Default = 0] ===>
ScrEeN 52.

In Screen 52, Option 1, “Pest & Disease Simulation,” allows the user to turn the

pest and disease simulation on or off.

Option 2, “Enter Pest Population or Damage,” is not currently available.

Information on how to manually edit or create a pest population or crop damage

can be found in Appendix C herein.

Option 3, “Pest Output File,” allows the user to switch the pest output file on or

off.
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CroOP PrROCESs OPTIONS

The “Simulation Control and Modification” menu allows the user to control vari-
ous internal process simulations of the models (Screen 53, below).

SI MULATI ON CONTROL AND MODI FI CATI ON
0. Return to Main Menu
1. Water Balance Simulation ................. Y
2. Nitrogen Balance Simulation .............. Y
3. Nitrogen Fixation Simulation ............. N- FI X SI MULAT.
4. Phosphorus Balance Simulation ............ N
5. Pest and Disease Interaction Simulation ..] Y
6. Weather Input Method ..................... OBSERVED DATA
7. Initial Conditions ....................... AS REPORTED
8. Photosynthesis Simulation Method ......... CANOPY PHOT
9. Evaporation Simulation Method ............ PRI ESTLEY- TAYLOR
SELECTION ? [ Default = 0] ===>
ScrREEN 53.

In Screen 53, Options 1, 2, 3, 4, 5, 6 and 7 can be modified in their respective
menus. For example, the options for the Water Balance simulation (Option 1)
and Nitrogen Balance simulation (Option 2), can be found in the “Water and
Irrigation” and “Nitrogen” sections, respectively, of this Chapter. Please note
that Options 3, 5 and 8 are crop model or species specific.
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OuTtpPur CONTROL

The “Output File Options and Controls” menu allows the user to switch each
output file (Options 2-9 in Screen 54, below) on or off.

OUTPUT FILE OPTI ONS AND CONTROLS

Return to Main Menu

Video Output ... ... ...
Overview Output File ...... ... .. ... . . . . . ... ....
Summary Output File ... ... .. ... . . ... . . . ... ...
Growth Output File ..... .. ... ... ... . ...
Carbon Bal ance Output File ....................
Wat er Bal ance Output File .....................
Nitrogen Bal ance Output File ..................
Mineral Nutrients Output File .................
Pest Output File ... .. . . . .. . . ... .
Frequency of Simulation Output (in days).......
Save Output Files with Experiment Code ........
Wite Output Files with Long Format ...........

[ER R
MNRrOoOOONoU~wWNE O
<ZW<Z < << << <~

SELECTION ? [ Default = 0] ===>

ScrREEN 54.

In Screen 54, Option 1, “Video Output,” allows the user to control the model output
to the computer screen or monitor. Only the “I”, “Interactive Option,” will actually
display output on the computer screen. “I” is the default for Option 1.

When a “1” is entered (that is, the <1> key and then the <ENTER> key are pressed),
indicating that NO video output is required, this menu screen will immediately go
blank and all screen writes will be eliminated. If the user wishes to select this
option (i.e., have no screen display), but also wishes to select any of the other
options, it is recommended that the user first enter those options and then select
Option 1. Otherwise, although other options in this screen can be selected after
entering “1,” the user will not see the menu and will have to work from memory.

Once a “1” is entered, press the <ENTER> key twice. A dialog box will be present-
ed in which the user can enter a “run name” for the simulation. Press the
<ENTER> key again. Simulation will begin, but nothing will be seen on the screen
during the simulation. When simulation is completed, a message will be displayed
on the screen informing the user of this.
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NOTE: If you select Option 1 and enter an “1,” but wish to see this menu screen again, simply
press “1” again. However, enter the second “1” BEFORE pressing the <ENTER> key twice,
because after that is done, this screen cannot be refreshed.

Option 2, “Overview Output File,” allows the user to control the output file, OVERVIEW.OUT.

Option 3, “Summary Output File,” allows the user to control the output file,
SUMMARY.OUT. A ‘Y’ selection for this file will erase the file from the previous run and
will create a new output file; an ‘A’ selection for this file will append the outputs of the
current simulation to the already existing SUMMARY.OUT file and no headers will be
written. A ‘N’ will cause this file not to be created.

Option 4, “Growth Output File,” allows the user to control the output file, GROWTH.OUT.
Option 5, “Carbon Balance Output File,” allows the user to control the output file, CARBON.OUT.
Option 6, “Water Balance Output File,” controls the output file, WATER.OUT.

Option 7, “Nitrogen Balance Output File,” allows the user to control the output file,
NITROGEN.OUT.

Option 8, “Mineral Nutrients Output File,” is not yet operational and will be implemented
later to control the output file, PHOSPHOR.OUT.

Option 9, “Pest Output File,” allows the user to control the output file, PEST.OUT. Please
note that this option is available only in the grain legume models.

Option 10, “Frequency of Simulation Output,” allows the user to control the output inter-
val, in days, for those output files which contain time-series data, such as GROWTH.OUT,
WATER.OUT, CARBON.OUT, NITROGEN.OUT, PHOSPHOR.OUT and PEST.OUT.

Option 11, “Save Output Files with Experiment Code,” allows the user to save the files
using the same file name as FILEX for that experiment, except for its last character, which
must be a G, W, N, C, P or D, for growth, water, nitrogen, carbon, phosphorus, and pests
and diseases, respectively. The default setting for Option 11 is ‘N".

Option 12, “Write Output Files with Long Format,” writes the output file with additional
variables besides the standard variables used for each model. Screens 14 and 15 in the
“Graphic Display” section of Chapter 6 give an indication of some of the additional vari-
ables which are stored in file GROWTH.OUT if the long format is selected for the output
files.
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CHAPTER EIGHT.
PROBLEMS AND ERROR MESSAGES

Many types of personal micro-computers are available and it has not been possible to test

the DSSAT v3 simulation models on all possible systems, hardware configurations or
operating systems. System requirements to run DSSAT v3 and its crop models can be
found in Chapter 2 of Volume 1-1 (Tsuji et al. 1994) of this book. A listing of important
error messages is given in Table 7.

Some common problems which may occur:

1. One of the three required executable files, MDRIV940.EXE, MINPT940.EXE and
one of the crop simulation modules, is missing.

2. The three required executable files are not located in the same directory.

3. The model is being run from a data directory rather than from the crop model data
directory.

4. One of the input files is missing. Required files are :

EXP.LST - use the file manager in DSSAT v3 to recreate this file;
The experiment selected during the model run. Look for a file with an X extension,

or edited with the XCreate program (see Volume 1-4, Imamura 1994, of this book)
or added to the EXP.LST with the General File Manager (see Chapter 6 herein).
The cultivar file. This file is normally located either in the crop data directory or in
the genotype directory of DSSAT v3 (C:\DSSAT3\ GENOTYPE). The file name has

the crop model name and version, e.g., SBGRO940.CUL.
The ecotype file. This file is normally located either in the crop data directory or in
the genotype directory of DSSAT v3 (C:\DSSAT3\ GENOTYPE). The file name has

the crop model name and version e.g., SBGRO940.ECO.
The crop species file. This file is normally located either in the crop data directory
or the genotype directory of DSSAT v3 (C:\ DSSAT3\ GENOTYPE). The file name

The soil file. This file is normally located either in the crop data directory or in the
soil data directory of DSSAT v3 (C:\DSSAT3\SOIL). Look for a file with the SOL
extension. The general soil file name used in the crop models is SOIL.SOL.

Crop
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* The weather file. This file is normally located either in the crop data directo ry or in
the weather data directory of DSSAT v3 (C:\DSSAT3\ WEATHER). Look for a file

* The crop species in the *“CULTIVAR section of FILEX is wrong. Check the code
under “CR” in the *CULTIVAR section.

* The cultivar specified in the *CULTIVAR section is wrong or not included in the
genotype file of the model. Check the code under INGENO in the *CULTIVAR sec

not included in this file, use the genotype calculator program to add this cultivar to
the cultivar list and to estimate the initial values for all genetic coefficients.

* The weather station specified in the *FIELDS section is wrong or the file is not
included in either the model data directory or weather data directory. Check the
code under WSTA in the *FIELDS section of FILEX.

* The soil profile identified in the *FIELDS section is wrong or the soil profile is not
part of the soil file SOIL.SOL. Check the section under ID_SOIL in the
*FIELDS section of FILEX.

Required model input data are explained in detail in Volume 2-1 (Jones et al., 1994) of
this book, and example files are included with the required variables highlighted for the
various options available for simulation.

The input section of the model includes detailed error checking routines. The most com-
mon error messages are listed in Table 7. These messages include the subroutine and the
input file in which the error occurred, and in some cases also the line number of the
input file. These messages also give you some information about the type of error which
occurred. In many cases these errors can be corrected by editing FILEX using either the
XCreate program (see Volume 1-4, Imamura 1994, of this book) or any other ASCII text
editor.

There might be cases where the model gives a runtime error. These errors could either be
due to a problem with the input file, such as a “0” where the model expects a number >
0, or other problems. However, in some cases, these errors can be caused by a combina-
tion of inputs which we have been unable to test during model development. If this hap-
pens, please make sure that your error is reproducible; that is, you can recreate the same
error and error message using the same combination of input conditions. Please careful-
ly document the problem, error message, combination of inputs and input files, and
model version number and contact one of the model developers, a listing of whom can be
found in Appendix D.
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TABLE 7. IMPORTANT ERROR MESSAGES.

AUTFER

ErrorlnFertlllzer Sensitivity Analysis S ection. Fx entry or batch file
AUTIRR =~ 1 o : : :
Error|nIrrlgatlon%rslt|V|tymaIyS|sSelect|on. Fx entry or batch file
CROPG 1

Inconp)atlblelnput file fornat.

CROPGR =~ 2 : : o :
Hantlngdatels before start of simulation date. Hease fix input file
MRUN .
SoeC|f|edvseather data files not available. Hease create files.

| DWI'H

Bror kaéather Sensitivity Slection entry. Hx entry or batch file.

2
Endof HIeindéather Sensitivity Selection entry. Hx entry or batch file.

| NPUT 1 :
Bror in Slectionentry. Fx entry or batch file

| NPUT 2 .
Ranting Date is Before Sart of Smlation. Hease Ax Input Fle

| PCRCP 1
Bror in GQop Paraneter Input Fle. End of Fle Reached.

| PECO 1 .

Bror in Ecotype entry. HXx entry or batch file.

| PECO

Bror in Ecotype entry. FHx ecotype input file.

| PECO 3 . .

DE-ALLT Ecotype not found. H x ecotype input file.

IPECO = 21 _ .

Ecotype input section not found. Hease correct file.

| PENV 1 i . .

Incorrect format in environmental section. Check fornat.
| PEXP 1 _ . :
Tr eat nent |nput section not found. Hease add to input file.
| PEXP

Bror in Experlnent Slection entry. FHx entry or batch file.

| PEXP 3 _ _
Bror in Treatnent Selection entry. Hx entry or batch file.

| PEXP 4
Smul ation nust begin on or before the planting date. Qorrect dates.

| PEXP. 10 _ _
Bror incropinput. Qrxrect input file
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| PEXP. 11 , _
Bror incutivar input. Qrrect input file.
| PEXP 20
You sel ected a crop which can not be simil ated by this nodel. H ease
ReExecut e.
| PEXP 21 : :
Experinent list input section not found. Hease correct file.
| PEXP 22 . :
Incorrect weather nethod option selected. Hease correct file.
| PFERT
Fertilizer |nput section not found. Hease add toinput file.
| PFERT 2. _
Bror infertilizer inputs. Check fornat.
| PFERT
Bror mdateof fertilizer applicationinput. Qxrect input file
| PFERT
Bror mdepthof fertilizer applicationinput. Qrrect input file.
| PFERT 12 o : :
Bror inanount of Nfertilizer input. Qrrect input file
|PFERT 13 o . :
Bror inanout of Pfertilizer input. Qurrect input file.
| PFERT =~ 14 : :
Bror infertilizer code. Qrrect input file
| PFLD 1
Feldinput section not found Hease addtoinput file.
| PFLD
Eror |nf|eld|nputs Check fornat .
| PFLD 10
Bror inweather stationinput. Qrrect input file.
| PFLD 11
Bror insol identificationinput. QGxrect input file
| PHAR 1 _ , )
Harvest input section not found. Hease add to input file.
| PHAR 2
Eror in harvest inputs. Check fornat.
| PHAR 3 . .
Harvest growth stage not found. Hease add to input file.
| PHAR 4 : :
Reported harvest date not found. Hease add to input file.
| PHAR 5 ) . .
Reported harvest date after planting not found. Hease add to input file.
| PHAR 10

Bror indate of harvest input. Qxrect input file.
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| PHAR 11

Bror inharvest input. Gxrect input file

| PHAR 12 ) _

Bror in harvest stage code. Qxrrect input file.

AR

Irrlgatlonlnput section not found. Hease add to input file.
AR 2

Bror |n|rr|gat|m|nputs. Check fornat .

|H R 0.~ : :

Bror indate of irrigationinput. Grrect input file.

| AR i : .

Bror inanount of irrigationinput. QGxrect input file
AR

Bror |n|rr|ga¢|oncode Gxrect input file.

| PPARM 21 , _
Pest paraneter input section not found. Hease correct file.
|PPLNT 1 : : .
Hanting input section not found. Hease add to input file.
| PPLNT 2.

Bror inplanting inputs. Check fornat.

| PPLNT 10 _

Bror inplanting date input. Check fornat.

| PPLNT 11 o

Bror inplant population input. Check fornat.

| PPLNT 12

Eror inrowspacing input. Check fornat.

| PPLNT 13 . .

Bror inroworientationinput. Check fornat.

|PRES 1 : :
Resi due input section not found. Hease add to input file.
| PRES 2

Bror |nreS|due|nputs. Check fornat.

| PRES

Bror mdateof residue applicationinput. Qrxrect input file.
| PRES 11 _ _ _ ,

Bror inamount of residue input. Qrrect input file.

| PRES . 12 _ _ _ .

Bror inanount of residue Ninput. Qrrect input file.

| PRES 13 _ _ _ ,

Bror inamount of residue Pinput. Qrrect input file.

| PRES 14

Eror inanount of residue Kinput. Qrrect input file
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| PSLAN

Initial soil analy3|ssect|onn0t found Hease add to input file
[PSLAN = 2 o

Bror ininitial soil anaysis inputs. Check fornat.

| PSLAN

Bror |n|n|t|al bulk density inputs. Hease check data
[PSLAN = 11 : .

Bror ininitia organic carbon inputs. Hease check data

| PSLAN . 12 . _

Bror ininitia nitrogen inputs. H ease check data.

IPIN 1 . : :
Initial soil input section not found Hease addtoinput file
[PLIN - 2

Bro ininitia sol inpus. Ceck fornat.

IPAIN . 10 _ ,

Bror ininitial sol water inputs. H ease check data

IPAIN . 11 _

Bror ininitia N#inputs. Hease check data

IPSIN 12

Bror ininitial N3Binputs. Hease check data

|PSIN 13

Bror ininitia residue weight inputs. Hease check data
IPSIN 14

Eror ininitia residue nodul e veight inputs. H ease check data
[PSIN 15

Bror ininoculation efficiency data. H ease check data.
IPSIN 16

Bror infixation efficiency data H ease check data

[PAM | 1 , _ _
Snul ation control section not found. Hease add to input file.
IPSM 2 _ . . :
Incorrect nunber of lines in simulation control section. Check fornat.
IPIM 3 . _

| npossi bl e conbi nation--for MEEVP=Z , MEPHO nust be ‘L.
|PSOL

Bro in Soil Selectlonentry Hx entry or batch file

| PSO L _ . . , ,
M)rethaleIayersmthesaI profile. Qrrect input file
IPaL 3 o :

Bro inSil SHectionentry. Axsol input file

1)L 4 o : . .
Bnd of soil file. Hease add missing infornation to input file.
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| PO L 5

Depth of second tier does not match the one of the first tier. HXx input file.
| PO L 6 . _ _ _

{\,Unber of layers in second tier does not natch the nunber in the first

ia.

PO L 21 _
Soil input section not found. Hease correct file.

| PVAR 1 ,
Bror inQitivar entry. Hx entry or batch file

| PVAR 2 o .

Bror inGitivar entry. Fxcutivar input file.

| PVAR 21 ] ]

Genetics input section not found. Hease correct file.

| PVAR 22 _

LAWX is less than or equal 0. Hease correct file.

|PVAR 23 .

JAARIs less than or equal 0. Hease correct file.

| PVAR | 24 _
XRITis less than or equal 0. Hease correct file.

| PVAR 25 .
WPDis less than or equal 0. Hease correct file.

| PVAR . 26 _
IPORis less than or equal 0. Hease correct file.

| PVAR 27

S:D.Rlslessthanor equal 0. Hease correct file.

| PVAR 28 _
PMRis less than or equal 0. Hease correct file.

| PWTH

S mul ati on date nust be AFTER first available weather day. Qorrect dates.
| PWIH 2 _

Mssing day in weather data file.

| PWI'H 3 i )

Mssing or negative data in weather data file.

PLANT 1 _ _ : ,
Eror in photosynthe5|s process option. Hease correct input file.
PATH

(ode not found inprofile file DSSATPROHE Hease correct file.
READA 1. ) . .
Bror in experinent data (averages) file. Quld not find @R\O header |ine.
READA 2 _

Bror in experinent data (averages) file.

SEDLYR

1
Bro in Sl Sensitivity Analysis S ection entry. Fx entry or batch file

Crop
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SEWTH

Errorantéther Sensitivity Analysis Slection. Hx entry or batch file.
SWFI X 1 o : : ,
BroinFertilizer Sensitivity Analysis SHlection. Fx entry or batch file.
SW NSC

Bror |nIn|t|aI Sl Ssitivity Adlysis SHection Ax entry or batch file
SW RR

Bror |nlrr|ga¢|mSerB|t|wtyAnaIyS|s Slection. FAxentry or batchfile
WEATHR . .

\éat her nethod selected not available. Hease fix input file.

WT HMOD

1
Wat her nodification created negative data in mninumdata set. Check
changes

-1
End-of-file encountered ininput file.

MSC 6100 = . ,

Integer overflowin input file. GCheck fornat.
MSC 6101 .

Invalidinteger ininput file. Check fornat.
MSC 6103 . ,

Invalidrea ininput file Check fornat.
MSC 6205

A Elit descriptor expected for Character. Check fornat.
MSC 6206, _
Invalldfornatlnlnput file. Check fornat.
M SC

64
Fle not found Geate input file
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CHAPTER NINE.
NEW CROP MODEL FEATURES

NITROGEN BALANCE AND NITROGEN FIXATION
(GRAIN LEGUME MODELS ONLY)

The soil N-balance in DSSAT v3 CERES models is the same as the soil N-balance
of the individual CERES models in DSSAT v2.1 (Godwin and Jones, 1991).
CROPGRO now also has detailed soil and plant nitrogen balance components,
which include simulation of nitrogen uptake, nitrogen fixation, and nitrogen
mobilization. Hoogenboom et al. (1990) incorporated the CERES-Wheat soil-N
balance into SOYGRO V5.42 and added a nitrogen fixation component. This ver-
sion of SOYGRO, called SOYNIT, underwent testing with 14 different data sets
from the NiFTAL Project (Hoogenboom et al. 1990). These components were
incorporated into CROPGRO and therefore the soybean, peanut, and dry bean
models are now sensitive to soil-N and N-fixing dynamics. Users can run the
models without simulating the soil nitrogen balance, and in this case, nitrogen is
assumed to be non-limiting as was the case in the individual grain legume mod-
els. Also, users can select the soil nitrogen balance without simulating nodule
growth and nitrogen fixation. In this case, soil nitrogen is taken up first each day,
and any remaining nitrogen demand in the plant is met by allocating sufficient
carbon to fix the nitrogen without considering limitations in the nitrogen-fixing
mechanisms. Usually, both the soil nitrogen-balance and dynamic nitrogen-fixa-
tion are turned on, so that plant carbohydrate status, soil temperature, aeration,
and limiting nodule mass can limit nitrogen fixation and simulate non-nodulat-
ing legume lines, such as those used in many nitrogen fixation experiments.

CrOP ROTATIONS

An option exists which allows users to select whether to reinitialize the soil con-
ditions after each run or to use the ending conditions from one simulation run as
inputs to subsequent simulation runs. This feature allows for crop rotations to be
studied, with carryover effects in the soil currently limited to crop residue, soil
nitrogen, soil carbon, and soil water as a function of soil depth. Future additions
will include phosphorus, other soil properties, and perhaps pest organisms. The
Sequence Analysis program of DSSAT v3, described in Volume 3-2 (Thornton et
al. 1994 b) of this book, allows users to specify crop rotations and to analyze
results over long-term simulations.

Crop
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EVAPOTRANSPIRATION CALCULATIONS

In the CERES and CROPGRO models, options exist for the Priestley-Taylor
method (Priestley and Taylor, 1972) and the FAO-Penman method (Doorenbos
and Pruitt 1975) for potential evapotranspiration calculation. The Priestley-
Taylor method is the same as used in previous versions of the models and was
described by Ritchie (1985). The use of the FAO-Penman method requires daily
humidity and wind speed data, in addition to the minimum weather data set
required previously (Penman, 1948). The DSSAT v3 weather file format includes
columns for these data when they are available. However, when these additional
inputs are not available or have not been measured, users should select the
Priestley-Taylor method.

PHOTOSYNTHESIS CALCULATION OPTIONS (GRAIN
LEGUME MODELS ONLY)

The CROPGRO model includes two options to compute daily canopy photosyn-
thesis. The first option is based on a single calculation of daily light interception
followed by a single calculation of daily canopy photosynthesis. The second
option is based on hourly calculations of sunlit and shaded leaf light interception
followed by hourly photosynthesis calculations. Using this option, the daily
canopy calculation is based on a canopy light extinction coefficient, in contrast to
table look-up values in the earlier GRO models. The same light response curve is
still used in CROPGRO, but it was modified slightly. For the hourly calculations,
the hedge-row photosynthesis model developed by Boote and Loomis (1991) was
used, since it more accurately simulates the effects of row and plant spacing on
light interception and growth, which is needed to simulate plant density studies.
For the hedge-row model, relationships were needed to simulate height and
width of canopies, and thus routines were added to crop species files relating to
potential elongation of internodes to node position on the plants in order to com-
pute canopy height and width growth.

CARBON DIOXIDE EFFECTS

The CERES and CROPGRO models include the capability to simulate the effects
of CO, on photosynthesis and water use. Internally in the models the daily
potential transpiration calculations are being modified by the CO, concentration,
based on the effects of CO, on stomatal conductivity (Peart et al., 1989). For the
CERES and CROPGRO models, when the canopy photosynthesis model is used,
a multiplicative modification is made to daily canopy photosynthesis as
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described by Curry et al. (1990). For the CROPGRO model, when the hedge-row
photosynthesis model is selected, CO, is used to modify the leaf assimilation rate
in a more mechanistic way, with an adaptation of the Farquhar et al. model by
Pickering et al. (1993).

CLiIMATE CHANGE STUDIES

The DSSAT v3 crop simulation models have the capability to modify daily weath-

er data, read in from the weather file, as well as photoperiod (daylength). Each
weather variable can be modified, by multiplying a constant times the input
value and/or by adding a constant to it. This provides flexibility to change one
or all weather variables, and includes the capability to set them to constant val-
ues similar to conditions as observed in growth chamber and other constant envi-

ronment experiment studies. Users can specify the date that a given modification

is to begin and can also define more than one entry if the experiment includes
environment switching of any type. These options are included in a special envi-
ronmental section of FILEX for any experiment and can also be changed interac-
tively during any model run.

WEATHER GENERATORS

The DSSAT v3 crop simulation models have built-in capabilities for simulating
weather using either one of two weather generators. Coefficients for generating
weather are stored in site-specific climate files, e.g. *.CLI, such as UFGA.CLI,
where UFGA is the site of the weather station. One of the weather generators is
SIMMETEQ, as developed by Geng et al. (1986). SIMMETEO requires only
monthly averages of solar radiation, maximum and minimum air temperatures,
precipitation, and days with precipitation as inputs. SIMMETEO then computes
coefficients and uses the WGEN weather generator to simulate daily data. The
second weather generator is WGEN, as developed by Richardson (1985). WGEN
requires more statistics as input than does SIMMETEO. Its monthly weather sta-
tistics can be computed from daily data for a number of years, preferably five or
more complete historical weather years. The DSSAT v3 models” ability to simu-
late weather internally, using only monthly averages of variables, will greatly
expand the application of these models to areas where the monthly data are all
that will be available.

SpreciEs, EcoTyPrE AND CULTIVAR INPUTS
The DSSAT v3 grain legume models have three files that quantify parameters for
each grain legume crop. The earlier genetics file for each crop, e.g.,
GENETICS.SBY, used for soybean in SOYGRO V5.42 in DSSAT v2.1, was split
into two files for DSSAT v3 and additional changes were made. One file is the
CULtivar file; for example, SBGRO940.CUL. This file contains fewer genetic coef-
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ficients for soybean than SOYGRO V5.42. A second file is the ECOtype file; for
example, SBGRO940.ECO, which contains coefficients that are thought to change
among GROUPS of cultivars, but not for every cultivar. Thus the number of coef-
ficients that have to be estimated for a new cultivar was reduced to 15. Since the
coefficients in this file have to estimated for each cultivar that is to be simulated,
they are discussed in more detail in Appendix A of this Part. A third file of para-
meters is the SPEcies file, designated by SPE, for example SBGRO940.SPE. This
tile is equivalent to the CROPPARM file in the earlier GRO models. In the nam-
ing convention for the cultivar file, ecotype file, and species file, the first two
characters correspond to a particular species, and the following six characters
represent the model used and its version number. For instance, the file,
SBGRO940.*, designates the Soybean species, ecotype, and cultivar input files
used in the GRO model (CROPGRO) released in 1994.

Both the generic CERES model and the CERES - Rice model use only the cultivar
files and do not have either an ecotype file or a species file as input. The change
in these models in DSSAT v3 from those of the older models is that the DSSAT v3
genetic files use the same file format as that of the new Input/Output file struc-
tures described in Volume 2-1 (Jones et.al 1994) of this book.

PEsT EFFECTS (GRAIN LEGUME MODELS ONLY)

A generalized method for incorporating pest damage in the crop models was
developed (Batchelor et al., 1993) for DSSAT v3. Twenty-one coupling points
were identified in the CROPGRO model, and damage can be simulated by reduc-
ing various state and/or rate variables. Damage can also be induced by input or
field-observed damage or for field-measured pest populations. Pest and pest
damage coefficients are defined in a special pest input file (e.g., for soybean,
SBGRO940.PST). These pest coefficients are defined through the coupling points
in the crop model and the damage rates associated with a unit of pest input.

Field-observed pest damage or pest densities are input into the time course
observed data file (FILET), which may include plant and soil variables, as well as
pest damage levels (for example, UFGA8101.SBT). This approach was taken in
order to facilitate a common way of handling field data in DSSAT v3. Users can
also input hypothetical values of pest levels or pest damage in the time course
file (FILEA) for an experiment in order to study damage effects on crop growth
and yield. A detailed description of the method for incorporating pest damage
into the DSSAT v3 models can be found in Appendix B of this Part.
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CHAPTER TEN.
TEMPORARY MODEL INPUT FILE

In Figure 3 some of the crop simulation model interface options are shown. The
model driver program distributed with DSSAT v3, i.e. MDRIV940.EXE, calls the
model input module, i.e. MINPT940.EXE. The model input module reads the
experiment details file FILEX and creates a temporary output file, called
“IBSNAT30.INP.” The input module has the option to create a temporary output
tile, using different formats. In Figure 3 three options are shown. Filetype is “I”
for the CEGER940.EXE, CRGRO940.EXE, RICER940.EXE and CSSIM940.EXE
models. Filetype “X” is also used by the CSSIM940.EXE model and could be
used by other crop models if installed in DSSAT v3. A user-defined filetype
could also be used for a new crop simulation module to link it to DSSAT v3.
However, the input module would have to be modified to add this particular
filetype to the system.

Filetype “X” is identical to the current Input/Output file format of FILEX, except
that it includes only information for one treatment, rather than an entire experi-
ment. Filetype “I” is similar to the current Input/Output file format of FILEX,

FILEX ‘
(Experimental Details File)
v | IBSNAT30.INP
>‘ (Temporary File Format '?")
MINPT940 % IBSNAT30.INP
Temporary File Format 'X')
(Model Input Module) |BSNAT30 | N P
‘ (Temporary File Format 'I') ‘
GECER940 P I
- (Generic Ceres Module) ‘
ob
S » CRGRO940 k—
Z é_ ‘ (Grain Legume Module)
xS
(A ‘
=5 >  RICER940 ‘F
8, ‘ (Rice Module)
> CSGUM940 %
‘ (Cassava Module)
» 2272040 ‘4—
‘ (Other Crop Module)

FIGURE 3. RELATIONSHIP BETWEEN THE TEMPORARY MODEL INPUT FILE
AND THE VARIOUS CROP SIMULATION MODULES.
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except that it contains additional information with respect to location and names
of input files, and all headers, comment lines, and blank lines have been deleted.
An example of a typical temporary file is shown in Table 8. This file was generat-
ed using the same experimental and treatment selections discussed earlier in
Chapter 5, “Running the Crop Model,” herein. The example FILEX for this
experiment is shown in Table 4.

All information shown in this file is required; if lines or headers are deleted the
crop simulation models will not run.

The section “*MODEL INPUT FILE includes the run mode, i.e. interactive etc.,
run number, experiment number, i.e. entry number in the experiment list file
EXP.LST, treatment number, and number of treatments in the selected experi-
ment.

The section “*FILES” includes the name and path for respectively the crop simu-
lation module, FILEX, FILEA, FILET, species file, ecotype file, cultivar file, pest
tile, soils file, weather file, and output files.

The section “*SIMULATION CONTROL” is identical to the simulation control
section of FILEX, except that the headers have been deleted. Note that it also
includes the automatic management section.

The section “*EXP.DETAILS” is identical to the experiment details section of
FILEX, except for no header information.

The section “*TREATMENTS” only shows information for the actual treatment
which is being simulated, while all level information has been deleted.

The sections “*CULTIVARS”, “*FIELDS”, “*INITIAL CONDITIONS”, “*PLANTI-
NG DETAILS”, “*IRRIGATION”, “*FERTILIZERS”, “*RESIDUES”, “*ENVIRON-
MENT” and “*HARVEST” all only include the information for the actual treat-
ment level which is simulated. The information for the other levels has been
eliminated, and all headers have been deleted. If a particular section does not
have any levels, such as “*HARVEST” shown in the example, the actual section
header still needs to be included.

The “*SOIL” section includes the detailed soil profile description, including loca-
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tion, names, soil surface and soil layer information for the soil selected under the
“*FIELDS” section. A blank line delineates the information for the first and sec-
ond tier. The format is the same as the format of the data stored in the actual soil
profile file, except for the headers.

The “*CULTIVAR” section includes all the values of the variables for the particu-
lar cultivar selected under the “*CULTIVAR” section discussed earlier. The for-
mat is the same as the format of the data stored in the actual cultivar file, except
for the headers.

The user needs to be aware that the crop simulation modules do not include error
checking procedures. If the user decides to modify the format of this temporary
tile, or creates his own temporary file through different procedures, we can not
guarantee that the crop simulation module will work properly.
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TABLE 8. EXAMPLE OF A TEMPORARY CrROP MoDEL INPUT FiLE, USING FILE
FormAT = ““I”” (“IBSNAT30.INP”).

*MODEL | NPUT FI LE I 1 2 1 2
*FILES

MCDEL CRGRXR40. EXE

FILEX UFGA7801. SBX

FILEA UFGA7801. SBA

FILET UFGA7801. SBT

SPEC ES SBCER(D40. SPE C: \ DSSAT3\ GENOTYPE\
ECOTYPE SBCERCD40. ECO C: \ DSSAT3\ GENOTYPE\
CULTI VAR SBGRO40. QUL C: \ DSSAT3\ GENOTYPE\
PESTS SBCGRO40. PST C. \ DSSAT3\ PEST\
SALS SO L. S C \ DSSAT3\ SO L\
VEATHER UFGA7801. WTH C. \ DSSAT3\ VEATHER
QUTPUT OvVERVI EW

*SI MULATI ON CONTRCL

1 1 S 78166 2150 BRAGG |RR GATED & NONIR

Y Y Y N N N

M M E R S C

R R N R M

N Y Y 3 Y Y Y Y N N Y

1 AUTCMATI C MANAGEM
78155 78200 40. 100. 30. 40. 10
30. 50. 100. GS000 |ROOL 10.0 .750
30. 50. 25. FEOO1 GS000
100. 1 20
0 78365 100. 0.
*EXP. DETAI LS
2UFGAT801 SB BRAGG | RRI GATED & NON- | Rl GATED
*TREATMENTS
11 0 0 | R GATED
*CLLTI VARS
SB 1 B0001 BRAGG (7)
*FI ELDS
UFGAO001 UFGATS01 - 99 0. DROOO 0. 0. 00000 FSA  180. |BSBY10015
*INTIAL CONDITIONS

SB 78166 100. 0. 1.00 1.00 1
5. .086 .6 1.5

15. .08 .6 1.5

30. .086 .6 1.5

45. .086 .6 1.5

60. .086 .6 1.5

9. .076 .6 .6

120. .06 .6 .5

150. .130 .6 .5

180. .258 6 .5

*PLANTI NG DETAI LS
78166 -99 29.9 29.9 S R 9L 0. 40 -99. -99. -99.0-99.0

DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3,

188



Crop Models

DSSAT v3, Volume 2 »

Crop Models

Crop Models

Crop Models

Crop Models

Crop Models

Crop Models

Crop Models

Crop Models

Crop Models -«

*IRRIGATION

. 750
78181
78230
78235
78237
78240
78242
78244
78246
78250
78253
78256
78259
78262
78265
78269
78272
78279
78283
78294

-99.
| RO01
| R001
| ROO1
| ROO1
| RO01
| RO01
| RO01
| R001
| ROO1
| ROO1
| RO01
| RO01
| RO01
| R001
| ROO1
| ROO1
| RO01
| RO01
| RO01

*FERTI LI ZERS

*RESI DUES

-99.
13.
13.
13.
13.
11.
11.
11.
11.
11.
11.

O © NN o

[N

78166 RE001 1000
*ENVI RONVENT

*HARVEST
*SaL

| BSB910015 SCS
Gainesville USA

.18 5.0

5

15.

30

45.

60

90.
120.
150.
180.

5
15.
30
45,
60
90

120.
150.
180.

.50

66.

.023
.023
.023
. 023
.023
.021
.020
. 027
.070

O OO OO OO oo

*CLLTI VAR
1 BO00L BRAGG (7)
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O OO OO OO oo

-9

.80

1

. 086
. 086
. 086
. 086
. 086
.076
.076
. 130
. 258

O OO OO OO oo

9

O OO OO ODODODODODODODOOO OO oo

FSA

29.630 -82.370 Loany,silic, hyperth G oss.
.84 1B001 1B00L |BOO1

.00
.230
.230
.230
. 230
. 230
. 230
.230
.230
. 360

O O OO OO o oo

SB0701

-99

-99

.00 .00 100

15.

180. M1 hopper Fine Sand

1. 000
1. 000
. 498
. 294
. 294
.380
133
. 062
.031

O OO OO OO oo

12.33

DSSAT v3, Volume 2 »

7.4
7.4
15.8
28.0
27.6
17.5

.3
1
0

[=NelNelNeNoNoNe N Ne)

1.36
1.40
1.46
1.47
1.47
1.43
1.48
1.57
1.79

O OO OO OO oo

.90
.69
.28
.20
.20
.09
.03
.03
.03

O OO OO OO oo

-99.0
-99.0
-99.0
-99.0
-99.0
-99.0
-99.0
-99.0
-99.0

-99.0
-99.0
-99.0
-99.0
-99.0
-99.0
-99.0
-99.0
-99.0

Pal eudul ts ( 15)

-99.0
-99.0
-99.0
-99.0
-99.0
-99.0
-99.0
-99.0
-99.0

.00
.00
.00
.00
.00
.00
.00
.00
.00

5.3
5.4
5.7
5.8
5.8
5.9
5.9
5.9
5.9

-99.0
-99.0
-99.0
-99.0
-99.0
-99.0
-99.0
-99.0
-99.0

-99.0
-99.0
-99.0
-99.0
-99.0
-99.0
-99.0
-99.0

.320 19.50 10.00 15.00 35.50 15.00 1.022 350.0 170.0 1.00

DSSAT v3, Volume 2 »

DSSAT v3, Volume 2

DSSAT v3, Volume 2

. 180

DSSAT v3, Vol ume

189



Crop Models * Crop Models * Crop Models * Crop Models * Crop Models * Crop Models * Crop Models * Crop Models ¢ Crop Models ¢ Crop Model.

DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3,

190



Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models *

REFERENCES

Alargarswamy, G., and J. T. Ritchie. 1991. Phasic development in CERES-Sorghum
model. p. 143-152. In: T. Hodges (Ed.). Predicting Crop Phenology. CRC Press,
Boca Raton, FL.

Batchelor, W. D., J. W. Jones, K. J. Boote, and H. O. Pinnschmidt. 1993. Extending the
use of crop models to study pest damage. Transactions of the ASAE 36(2):551-558.

Batchelor, W.D., R.W. McClendon, J.W. Jones and D.B. Adams. 1989. An expert simula-
tion system for soybean insect pest management. Transactions of the ASAE 32(1):335-
342.

Boote, K. J., J. W. Jones, G. Hoogenboom, G. G. Wilkerson, and S. S. S. Jagtap. 1989.
PNUTGRO V1.02: Peanut crop growth simulation model. User’s Guide. Florida
Agricultural Experiment Station Journal No. 8420. University of Florida, Gainesville, FL.
76 pp.

Boote, K.J. and R. S. Loomis. 1991. The prediction of canopy assimilation. p. 109-140.
In: K.J. Boote and R.S. Loomis (ed.) Modeling crop photosynthesis - from biochemistry
to canopy. CSSA and ASA, Madison, WI.

Chan H., P. W. Wilkens, G. Hoogenboom, J.W. Jones and D. C. Godwin. 1994.
Graphing simulated and experiment data. In: Tsuji, G.Y., G. Uehara and S. Balas
(eds). DSSAT v3. Vol. 2-3. University of Hawaii, Honolulu, HI.

Curry, R. B., R. M. Peart, J. W. Jones, K. J. Boote, and L. H. Allen. 1990. Simulation as a
tool for analyzing crop response to climate change. Transactions of the ASAE 33:981-
990.

Doorenbos, J. and W.O. Pruitt. 1975. Irrigation and drainage paper #24. In:
Guidelines for Predicting Crop Water Requirements. FAO, Rome.

Geng, S., F. W. T. Penning de Vries, and I. Supit. 1986. A simple method for generating
daily rainfall data. Agric. For. Meteorol. 36:363-376.

Godwin, D. C., and C. A. Jones. 1991. Nitrogen dynamics in the soil-plant systems.
Chapter 13. p. 289-321. In: J. Hanks and J. T. Ritchie (eds.). Modeling Soil and
Plant Systems. ASA Monograph 31; American Society of Agronomy; Madison, WI.

Crop

DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Vol ume

191



Crop Models * Crop Models * Crop Models * Crop Models * Crop Models * Crop Models ¢ Crop Models * Crop Models * Crop Models e

Godwin, D. C., J. T. Ritchie, U. Singh and L. Hunt. 1989. A User’s Guide to CERES
Wheat: V2.10. International Fertilizer Development Center; Muscle Shoals, AL.

Godwin, D. C., P. K. Thornton, J. W. Jones, U. Singh, S. S. Jagtap, and J. T. Ritchie.
1990. Using IBSNAT’s DSSAT in strategy evaluation. p. 59-71. In: Proceedings
of IBSNAT Symposium: Decision Support System for Agrotechnology Transfer.
University of Hawaii; Honolulu, HI.

Griffin, T. S., B. S. Johnson, and J. T. Ritchie. 1993. A simulation model for potato
growth and development: SUBSTOR-Potato V2.0. Research Report Series 02.
IBSNAT Project. Dept. Agronomy and Soil Sci.; College of Trop. Agr. and Human
Resources; University of Hawaii; Honolulu, HI.

Hansen, J.W., N.B. Pickering, J.W. Jones, C. Wells, H.V.K. Chan and D.C. Godwin.
1994. Managing and generating daily weather data. In: Tsuji, G.Y., G. Uehara
and S. Balas (eds). DSSAT v3. Vol. 3-3. University of Hawaii, Honolulu, HI. (In
Preparation)

Hoogenboom, G., J. W. Jones, and K. J. Boote. 1990. Nitrogen fixation, uptake,
and remobilization in legumes: A modeling approach. p. 138-186. In:
Proceedings of IBSNAT Symposium: Decision Support System for Agrotechnology
Transfer, Las Vegas, 18 October, 1989. Part Il: Posters. Department of Agronomy
and Soil Science, College of Tropical Agriculture and Human Resources, University
of Hawaii, Honolulu, Hawaii.

Hoogenboom, G. J. W. Jones, and K. J. Boote. 1992. Modeling growth, develop-
ment and yield of grain legumes using SOYGRO, PNUTGRO, and BEANGRO : A
Review. Trans. ASAE 35(6):2043-2056.

Hoogenboom, G., J. W. White, J. W. Jones and K. J. Boote. 1991. BEANGRO
V1.01: Dry bean crop growth simulation model. User’s Guide. Florida
Agricultural Experiment Station Journal No. N-00379; University of Florida,
Gainesville, Florida. 122 pp.

Hoogenboom, G., J. W. White, J. W. Jones, K. J. Boote. 1994. BEANGRO, a
process oriented dry bean model with a versatile user interface. Agronomy Journal

86(1):182-190.

Hunt, L.A., J.W. Jones, P.K. Thornton, G. Hoogenboom, D.T. Imamura, G.Y. Tsuji and

DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 -«

192

Crop Mode!l:

DSSAT v3,



Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models * Crop

U. Singh. 1994. Accessing data, models and application programs. In: Tsuji,
G.Y., G. Uehara and S. Balas (eds.). DSSAT v3. Vol. 1-3. University of Hawalii,
Honolulu, HI.

Hunt, L. A., S. Pararajasingham, J. W. Jones, G. Hoogenboom, D. T. Imamura, and R.
M. Ogoshi. 1993. GenCalc - Software to facilitate the use of crop models for ana-
lyzing field experiments. Agronomy Journal 85:1090-1094

Hunt, L. A., S. Pararajasingham, J. W. Jones, G. Hoogenboom, D. T. Imamura, and R.
M. Ogoshi. 1994. Generating genetic coefficients. In: Tsuji, G.Y., G. Uehara
and S. Balas (eds). DSSAT v3. Vol. 3-4. University of Hawaii, Honolulu, HI.

Imamura, D.T. 1994. Creating management files to run crop models & document
experiments. In: Tsuji, G.Y., G. Uehara and S. Balas (eds). DSSAT v3. Vol. 1-4.
University of Hawaii, Honolulu, HI.

International Benchmark Sites Network for Agrotechnology Transfer Project. 1989.
Decision Support System for Agrotechnology Transfer Version 2.1 (DSSAT V2.1).
Dept. Agronomy and Soil Sci.; College of Trop. Agr. and Human Resources;
University of Hawaii; Honolulu, HI.

International Benchmark Sites Network for Agrotechnology Transfer Project. 1990.
Technical Report 5. Documentation for IBSNAT Crop Model Input and Output Files,
Version 1.1: for the Decision Support System for Agrotechnology Transfer (DSSAT
V2.1). Dept. Agronomy and Soil Sci.; College of Trop. Agr. and Human Resources;
University of Hawaii; Honolulu, HI.

Jones, J. W., K. J. Boote, G. Hoogenboom, S. S. Jagtap and G. G. Wilkerson. 1989.
SOYGRO V5.42: Soybean crop growth simulation model. User’s Guide. Florida
Agricultural Experiment Station Journal No. 8304; University of Florida;
Gainesville, FL. 75 pp.

Jones, J. W., K. J. Boote, S. S. Jagtap and J. W. Mishoe. 1991. Soybean develop-
ment. Chapter 5. p. 71-90. In: J. Hanks and J. T. Ritchie (eds.). Modeling Soil
and Plant Systems. ASA Monograph 31; American Society of Agronomy;
Madison, WI.

Jones, J.W., E. Dayan, L.H. Allen, H.van Keulen, and H. Challa. 1991. A dynamic
tomato growth and yield model (TOMGRO). Transactions of the ASAE 34(2):663-

DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Vol ume

193



Crop Models * Crop Models * Crop Models * Crop Models * Crop Models * Crop Models ¢ Crop Models * Crop Models * Crop Models e

672.

Jones, J.W., L.A. Hunt, G. Hoogenboom, D.C. Godwin, U. Singh, G.Y. Tsuji, N.
Pickering, P.K. Thornton, W.T. Bowen, K.J. Boote and J.T. Ritchie. 1994. Input and
output files. In: Tsuji, G.Y., G. Uehara and S. Balas (eds). DSSAT v3. Vol. 2-1.
University of Hawaii, Honolulu, HI.

Jones, J. W., S. S. Jagtap, G. Hoogenboom and G. Y. Tsuji. 1990. The structure and
function of DSSAT. p. 1-14. In: Proceedings of IBSNAT Symposium: Decision
Support System for Agrotechnology Transfer. University of Hawaii; Honolulu, HI.

Matthews, R. B., and L. A. Hunt. 1994. GUMCAS: a model describing the growth
of cassava (Manihot esculenta L. Crantz). Field Crops Research 36:69-84.

Otter-Nacke, S., J. T. Ritchie, D. Godwin, and U. Singh. 1991. A User’s Guide to
CERES Barley - V2.10. International Fertilizer Development Center; Muscle Shoals, AL.

Peart, R. M., J. W. Jones, R. B. Curry, K. J. Boote and L. H. Allen. 1988. Final
Report. Impact of climate change on crop yield in the Southeastern USA: A simu-
lation study. Institute of Food and Agricultural Sciences; University of Florida;
Gainesville, FL.

Penman, H. L. 1948. Natural evaporation from open water, bare soil and grass.
Proceeding of the Royal Society, London A 193:120-145.

Pickering, N. B., J.W. Jones, K.J. Boote, G. Hoogenboom, L.H. Allen, Jr. and J.T.
Baker. 1993. Modeling soybean growth under climate change conditions. ASAE
Paper 93-4510. American Society of Agricultural Engineers, St. Joseph, MI.

Pickering, N.B., J.W. Hansen, J.W. Jones, C. Wells, H.V.K. Chan and D.C. Godwin.
1994. WeatherMan: a utility for managing and generating daily weather data.
Agronomy Journal 86(2):332-337.

Prasad, H. K., U. Singh, and R. Goenaga. 1991. A simulation model for aroid
growth and development. Agronomy Abstracts (1991):77.

Priestley, C. H. B. and R. J. Taylor. 1972. On the assessment of surface heat flux and
evaporation using large-scale parameters. Mon. Weather Rev. 100:81-92.

DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 -«

194

Crop Mode!l:

DSSAT v3,



Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models * Croy

Reid, J.C. and G.L. Greene. 1973. The soybean looper: pupal weight, development
time, and consumption of soybean foliage. Florida Entomologist 56(3):203-106.

Reid, J.C. 1975. Larval development and consumption of soybean foliage by vel-
vetbean caterpillar., anticarsia genumatalis (Hubner) (Lipidotera:Nictuidue) in the
laboratory. Ph.D. diss., Univ. of Florida, Gainesville, FL.

Richardson, C. W. 1985. Weather simulation for crop management models.
Transactions of the ASAE 28(5):1602-1606.

Ritchie, J. T. 1985. A user-oriented model of the soil water balance in wheat. p.
293-305. In: E. Fry and T. K. Atkin (eds.). Wheat Growth and Modeling.
Plenum Publishing Corporation; NATO-ASI Series.

Ritchie, J. T., U. Singh, D. C. Godwin and L. Hunt. 1989. A User’s Guide to CERES
Maize - V2.10. International Fertilizer Development Center; Muscle Shoals, AL.

Ritchie, J. T., D. C. Godwin and U. Singh. 1990. Soil and weather inputs for the
IBSNAT crop models. p. 31-45. In: Proceedings of IBSNAT Symposium:
Decision Support System for Agrotechnology Transfer. University of Hawaii;
Honolulu, HI.

Singh, U., J. T. Ritchie, and D. C. Godwin. 1993. A User’s Guide to CERES Rice -
V2.10. International Fertilizer Development Center; Muscle Shoals, AL.

Singh, U., J. T. Ritchie, and P. K. Thornton. 1991. CERES-CEREAL model for wheat,
maize, sorghum, barley, and pearl millet. Agronomy Abstracts (1991):78.

Szmedra, P.L., R.W. McClendon and M.E. Wetzstein. 1988. Risk efficiency of pest
management strategies: a simulation case study. Transactions of the ASAE
31(6):1642-1648.

Thornton, P.K., G. Hoogenboom, P.W. Wilkens and J.W. Jones. 1994a. Seasonal
analysis. In: Tsuji, G.Y., G. Uehara and S. Balas (eds.). DSSAT v3. Vol. 3-1.
University of Hawaii, Honolulu, Hawaii.

Thornton, P.K., PW. Wilkens, G. Hoogenboom and J.W. Jones. 1994b. Sequence

analysis. In: Tsuji, G.Y., G. Uehara and S. Balas (eds.). DSSAT v3. Vol. 3-2.
University of Hawaii, Honolulu, Hawaii.

DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Vol ume

195



Crop Models * Crop Models * Crop Models * Crop Models * Crop Models * Crop Models * Crop Models * Crop Models ¢ Crop Models ¢ Crop Model.

DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3,

196



Crop Models ¢ Crop Models

DSSAT v3, Volume 2 »

Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models *

APPENDIX A.
GENETIC COEFFICIENTS

Information on differences among crop genotypes are input to the model through
genotype coefficient files. These files include BACER940.CUL for barley,
MZCER940.CUL for maize, MLCER940.CUL for millet, SGCER940.CUL for
sorghum, WHCER940.CUL for wheat, BNGRO940.CUL for dry bean,
PNGRO940.CUL for peanut, SBGRO940.CUL for soybean, RICER940.CUL for
rice, and CSSIM940.CUL for cassava. The coefficients stored in these files allow a
single crop growth model to predict differences in development, growth and
yield among cultivars when planted in the same environment. These genetic
coefficients can be divided into those that relate to vegetative and reproductive
development, to vegetative growth, and to reproductive growth.

DSSAT v3 contains a program called Generating Genetic Coeffiecients, or
GenCalc (see Hunt et al., 1993; and Volume 3-4, Hunt et al., 1994, of this book),
which can be used to estimate the genetic coefficients for each species and new
(or old) cultivars. The model user is therefore referred to this document for fur-
ther detail about estimating these coefficients. Here, only the coefficients
required for each species are defined, and an example for each species is given.
Cultivar coefficients available for each species in DSSAT v3 are listed in this
appendix.

CERES-BARLEY

Table 9 shows an example of the current cultivars defined for barley. Required
genetic coefficients include :

VAR# Identification code or number for a specific cultivar.
VAR-NAME Name of cultivar.

ECO# Ecotype code for this cultivar, points to the Ecotype in the ECO file
(currently not used).

P1v Relative amount that development is slowed for each day of unful-
filled vernalization, assuming that 50 days of vernalization is suffi-
cient for all cultivars (0-9).

Crop

DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Vol ume

197



Crop Models *

DSSAT v3, Volume 2 »

198

Crop Models *

P1D

P5

Gl

G2

G3

PHINT

Crop Models * Crop Models * Crop Models * Crop Models * Crop Models ¢ Crop Models ¢ Crop Models e

Relative amount that development is slowed when plant are grown in
a photoperiod 1 hour shorter that the optimum (which is considered to
be 20 hours) (1-5).

Relative grain filling duration based on thermal time (degree days
above a base temperature of 1°C), where each unit increase above

zero adds 40 degree days to an initial value of 300 degree days..

Kernel number per unit weight of stem (less leaf blades and
sheaths) plus spike at anthesis (1/g) (1-5).

Kernel filling rate under optimum conditions (mg/day) (1-5).

Non-stressed dry weight of a single stem (excluding leaf blades and
sheaths) and spike when elongation ceases (g) (1-5).

Phylochron interval; the interval in thermal time (degree days)
between successive leaf tip appearances.
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TABLE 9. GENETIC COEFFICIENTS FILE FOR CERES-BARLEY. ( BACER940.CUL)

*BARLEY CGENOTYPE CCEFFI O ENTS - CGECER940 MCDEL
I

@/ARE  VRNAMVE EC# PlV  P1D

P5 GL @& G PHNT
! 1 2 3 4 5 6 7
|

| BOOOL generic (2) 1BOOOL .5 4.0 2.0 50 3.0 1.0 9500
| BOOO2 generic (6) IBOOOL .5 4.0 2.0 50 3.0 4.0 9500
| BOOO3 Gol den Promise ( 1B000L .5 4.0 2.0 50 3.0 20 9500
I BO004 Maris Mnk (2) 1B000L .5 3.0 2.0 50 3.0 20 9500
| BOOO5 Aranir IBOOOL .5 3.4 2.0 3.0 3.0 3.09500
| BOOO6 Georgie (2) IBOOOL .5 3.0 2.0 3.0 4.0 20 9500
1 BOOO7 Julia IBOOOL .5 7.0 5.0 3.5 3.0 20 9500
1 BOO08 Union (2) IBOOOL .5 3.6 2.0 3.0 3.0 20 9500
1 BOO09 Tel | us 1BOOOL .5 3.5 2.0 3.0 3.0 3.09500
| BOO10 Mona IBOOOL .5 1.5 2.0 3.0 3.0 3.0 9500
| BOO11 Lise IBOOOL .5 1.5 2.0 3.0 3.0 3.0 9500
1 B0012 Igri (2) 1BOO0L 6.0 3.0 2.0 2.0 4.0 3.0 9500
| BOO13 Vi deo (2) IBOO0L 6.0 3.0 2.0 40 50 259500
I BOO14 Maris Citer (2) 1B000L 3.0 4.5 2.0 50 3.0 20 9500
| BOO15 Proctor (2) IBOOOL .5 4.5 50 52 1.1 .7 9500
| BOO16 Berolina (2) IBOOOL .5 4.0 4.0 3.0 3.0 20 9500
1 BOO17 Arena (2) IBOOOL .5 4.5 4.0 3.0 3.0 20 9500
| BOO18 Deba Abed 1BOOOL .5 3.0 3.0 2.5 3.0 3.09500
1 BOO19 Philip (6) IBOOOL .5 3.0 1.5 4.0 3.0 4.0 9500
| BOO20 Yokozuna (6) IBOOOL .5 3.0 2.0 3.0 50 4.0 9500
1 BOO21 Andrea (6) 1BOOOL 6.0 3.0 3.0 3.0 3.0 4.09500
1 B0022 Marinka (2) IBOOOL 6.0 3.0 3.0 3.0 3.0 20 9500
| BO023 Catinka (6) 1BOOOL 6.0 3.0 3.0 3.0 3.0 4.09500
1 B0024 Sonate (2) 1BOO0L 6.0 3.0 3.0 3.0 3.0 209500
| BOO25 Tapir (6) 1BOOOL 6.0 3.0 3.0 3.0 3.0 4.0 9500
1 BO026 Franka (6) IBOOOL 6.0 3.5 3.0 3.0 3.0 4.0 9500
1 BOO27 Mammut (6) IBOOOL 6.0 3.0 3.0 3.0 3.0 3.009500
1 BO028 Mari's Purma 1BOOOL 6.0 3.0 3.0 3.0 3.0 3.009500
1 B0029 (ptima (6) 1BOO0L 6.0 3.0 4.0 3.0 2.5 3.09500
1 BOO30 Maris Badger IBOOOL .5 7.0 50 4.0 50 3.09500
| BOO40 Shabet 1BOO0L 3.0 1.0 50 40 3.0 20 9500
1 B0042 O'd Early 1BOO0L 3.0 3.0 1.0 2.2 3.5 4.0 9500
1B0043 O'd Md-Early  1B0001 3.0 3.0 1.0 2.2 3.5 4.0 9500
1 B0044 O'd Md-Late 1BOO0L 3.0 3.0 1.0 2.2 3.5 4.0 9500
1 B0045 O'd Late 1BOO0L 3.0 3.0 1.0 2.2 3.5 4.0 9500
| BOOS1 Azure (6) IBOOOL .5 1.0 3.5 4.0 3.0 4.0 9500
| BOO52 Bedford (2) 1BOOOL .5 1.0 3.5 50 3.0 20 9500
| BOOS3 Bunper (6) 1BOOOL .5 1.0 3.5 4.0 3.0 4.0 9500
| BOOS4 Hector (2) 1BOOOL .5 1.0 3.5 4.0 3.0 2.0 9500
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| BOO55 Larker (6)

| BOO56 Robust (6)

| BOO57 Summt (2)

| BOO58 Bownan (6)

| BOO59 Hazen (6)

I B0101 A Abiad (2)
| B0O102 Beecher (6)
I B0O103 Al gerie (2)
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CERES-MAIzE

Table 10 shows an example of the current cultivars defined for corn. Required
genetic coefficients include :

VAR#

VAR-NAME

ECO#

P1

P2

P5

G2

G3

PHINT

Identification code or number for a specific cultivar
Name of cultivar

Ecotype code for this cultivar, points to the Ecotype in the ECO file
(currently not used).

Thermal time from seedling emergence to the end of the juvenile
phase (expressed in degree days above a base temperature of 8°C)

during which the plant is not responsive to changes in photoperi-
od.

Extent to which development (expressed as days) is delayed for
each hour increase in photoperiod above the longest photope-
riod at which development proceeds at a maximum rate (which is
considered to be 12.5 hours).

Thermal time from silking to physiological maturity (expressed in
degree days above a base temperature of 8°C).

Maximum possible number of kernels per plant.

Kernel filling rate during the linear grain filling stage and under
optimum conditions (mg/day).

Phylochron interval; the interval in thermal time (degree days)
between successive leaf tip appearances.

Crop
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TABLE 10. GENETIC COEFFICIENTS FILE FOR CERES-MAIZE.

*NAl ZE
I
Q/ARY
I

| BOOO1
| BO002
| BOOO3
| BOOO4
| BOOO5
| BOOO6
| BOOO7
| BOOO8
| BOO09
| BOO10
| BOO11
| BO0O12
| BOO13
| BOO14
| BOO15
| BOO16
| BOO17
| BOO18
| BOO19
| BO020
| BO0O21
| BO022
| BO023
| BO024
| BO025
| BO026
| BO0O27
| BO0O28
| BO029
| BOO30
| BOO31
| BO0O32
| BOO33
| BO034
| BOO35
| BOO36
| BOO37
| BOO38
| BOO39
| BO0O40

CENOTYPE CCEFFI A ENTS -
VRNAMVE ECGH
CORN\L281 | BO0OO1
CP170 | BO0OO1
LGL1 | BO0OO1
F7 X F2 | BO0OO1
PI O 3995 | BO0OO1
| NRA | BO0OO1
EDO | BO0OO1
A654 X F2 | BO0OO1
DEKALB XL71 | BO0OO1
FA78 X WO05A | BO0OO1
DEKALBXL45 | BO0OO1
PI O 3382 | BO0OO1
B59* OH43 | BO0OO1
F16 X F19 | BO0OO1
WASH NGTON | BO0OO1
B14XOH#43 | BO0OO1
R1* ( N32* B14) | BO0OO1
B60* R71 | BO0OO1
WFO* B37 | BO0OO1
B59* C103 | BO0OO1
Garst 8702 | BO0OO1
B14* C103 | BO0OO1
B14* C131A | BOOO1
PI O 3720 | BO0OO1
WASH GRAI N+ 1 | BO0OO1
A632 X WL17 | BO0OO1
Garst 8750 | BO0OO1
TAI NAN- 11 | BO0OO1
Pl O 3541 | BO0OO1
PI O 3707 | BO0OO1
Pl O 3475 | BO0OO1
PI O 3382 | BO0OO1
PI O 3780 | BO0OO1
PI O 3780* | BO0OO1
MQurdy 84aa | BOOO1
281 | BO0OO1
SWEET CORN | BO0OO1
Garst 8555 | BOOO1
PI O 3901 | BO0OO1
B8* 153R | BO0OO1
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| BOO41 Garst 8808 | BOOO1 220.0 0.400 780.0 780.0 8.50 75.00
| BO0O42 B73 X MOL7 | BOOO1 220.0 0.520 880.0 730.0 10.00 75.00
| BO0O43 PI O 511A | BOOO1 220.0 0.300 685.0 645.0 10.50 75.00
| BO0O44 VBOA X F546 | BOOO1 240.0 0.300 685.0 825.4 10.00 75.00
| BO0O45 A632 X VA26 | BOOO1 240.0 0.300 685.0 825.4 10.00 75.00
| BOO46 VB4A X W17 | BOOO1 245.0 0.000 685.0 825.4 8.00 75.00
| BO047 PI O 3147 | BOOO1 255.0 0.760 685.0 834.0 10.00 75.00
| BO048 WFO* B37 | BOOO1 260.0 0.800 710.0 825.4 6.50 75.00
| BO0O49 NEB 611 | BOOO1 260.0 0.300 720.0 825.0 9.00 75.00
| BOO50 PV82S | BOOO1 260.0 0.500 750.0 600.0 8.50 75.00
| BOO51 PV76S | BOOO1 260.0 0.500 750.0 600.0 8.50 75.00
| BO052 PI O 3183 | BOOO1 260.0 0.500 750.0 600.0 8.50 75.00
| BOO53 CESDA- 28 | BOOO1 260.0 0.500 669.0 780.0 7.10 75.00
| BO054 B14*O#43 | BOOO1 265.0 0.800 665.0 780.0 6.90 75.00
| BOO55 MOCURDY 6714 | BOOO1 265.0 0.300 825.0 825.4 9.80 75.00
| BOO56 FM 6 | BOOO1 276.0 0.520 867.0 616.0 10.70 75.00
| BOO57 TOOCRON-3 | BOOO1 276.0 0.520 867.0 600.0 8.12 75.00
| BOO58 NC+59 | BOOO1 280.0 0.300 750.0 825.0 10.00 75.00
| BOO59 H6 | BOOO1 310.0 0.300 685.0 825.4 10.00 75.00
| BOO60 H610( UH) | BOOO1 300.0 0.520 920.0 580.0 6.40 75.00
| BOO61 PB 8 | BOOO1 300.0 0.520 990.0 400.0 7.00 75.00
| BO062 B56* C131A | BOOO1 318.0 0.500 700.0 805.0 6.40 75.00
| BOO63 PI O X 304C | BOOO1 320.0 0.520 940.0 625.0 6.00 75.00
| BO0O64 H CBREGON | BOOO1 360.0 0.800 685.0 825.4 10.15 75.00
| BOO65 SUMAN- 1 | BOOO1 380.0 0.600 780.0 750.0 7.00 75.00

DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Vol ume

203



Crop Models *

DSSAT v3, Volume 2 »

204

Crop Models *

Crop Models * Crop Models * Crop Models * Crop Models * Crop Models ¢ Crop Models ¢ Crop Models e

CERES-MILLET

Table 11 shows an example of the current cultivars defined for millet. Required

genetic coefficients include :

VAR#

Identification code xor number for a specific cultivar

VAR-NAME Name of cultivar

ECO#

P1

P20

P2R

P5

Gl

G4

PHINT

Ecotype code for this cultivar, points to the Ecotype in the ECO
file (currently not used).

Thermal time from seedling emergence to the end of the juvenile
phase (expressed in degree days above a base temperature of
109C) during which the plant is not responsive to changes in pho-
toperiod.

Critical photoperiod or the longest day length (in hours) at which
development occurs at a maximum rate. At values greater than
P20, the rate of development is reduced.

Extent to which phasic development leading to panicle initiation
(expressed in degree days) is delayed for each hour increase in
photoperiod above P20.

Thermal time (degree days above a base temperature of 10°C)
from beginning of grain filling (3-4 days after flowering) to physi-
ological maturity.

Scaler for relative leaf size.

Scaler for partitioning of assimilates to the panicle (head).

Phylochron interval; the interval in thermal time (degree days)
between successive leaf tip appearances.
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TABLE 11. GENETIC COEFFICIENTS FILE FOR CERES-MILLET.

*M LLET CGENOTYPE CCEFFI O ENTS -

I

!

@/ARY  VRNAMVE
I

| BOO33 BJ104

| BO0O34 CZH 859
| BOO35 CZP- 87
| BOO36 CZMP-2
| BOO37 MBH 110
| BOO38 RCB-2

| BOO39 CZP-78
| BO0O40 CZP-85
| BO0O41 WOC 75
| BO042 CZP-84
| BO0O43 CZH 83-J1
| BO0O44 A VT
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CERES-SORGHUM

Table 12 shows an example of the current cultivars defined for sorghum.
Required genetic coefficients include :

VAR#

Identification code or number for a specific cultivar.

VAR-NAME Name of cultivar.

ECO#

P1

P20

P2R

P5

Gl

G2

PHINT

Ecotype code for this cultivar, points to the Ecotype in the ECO file
(currently not used).

Thermal time from seedling emergence to the end of the juvenile
phase(expressed in degree days above a base temperature of 8°C)
during which the plant is not responsive to changes in photoperi-
od.

Critical photoperiod or the longest day length (in hours) at which
development occurs at a maximum rate. At values higher than
P20, the rate of development is reduced.

Extent to which phasic development leading to panicle initiation
(expressed in degree days) is delayed for each hour increase in
photoperiod above P20.

Thermal time (degree days above a base temperature of 8°C) from
beginning of grain filling (3-4 days after flowering) to physiologi-
cal maturity.

Scaler for relative leaf size.

Scaler for partitioning of assimilates to the panicle (head).

Phylochron interval; the interval in thermal time (degree days)
between successive leaf tip appearances.
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TaBLE 12. GENETIC COEFFICIENTS FILE FOR CERES-SORGHUM. (SGCER940.CUL)

* SORGHUM GENOTYPE CCEFFI O ENTS - GECER940 MCDEL
I

@/ARY  VRNAMVE ECCH

P1L P20 P2R PS5 Gl & PHNT
! 1 2 3 4 5 6 7
| BOOO1 RO | BOOO1 430.0 11.60 24.0 540.0 .0 6.0 49.00
| BOO02 9188 | BOOO1 393.0 13.00 23.0 540.0 .0 6.0 49.00
| BOOO3 BRANDES | BOOO1 374.0 11.00 116.0 540.0 .0 6.0 49.00
| BOO04 MN1500 | BOOO1 495.0 11.80 139.0 540.0 .0 6.0 49.00
| BOO0O5 HEGAR | BOOO1 273.0 11.50 136.0 540.0 .0 6.0 49.00
| BOO0O6 100M | BOOO1 291.0 11.00 127.0 540.0 .0 6.0 49.00
| BOOO7 80M | BOOO1 337.0 12.60 262.0 540.0 .0 6.0 49.00
| BOO0O8 60M | BOOO1 337.0 12.80 290.0 540.0 .0 6.0 49.00
| BOO09 SMLOO | BOOO1 365.0 13.00 45.0 540.0 .0 6.0 49.00
| BOO10 SMBO | BOOO1 356.0 12.00 74.0 540.0 .0 6.0 49.00
| BOO11 SM60 I BOOO1 365.0 12.20 74.0 540.0 .0 6.0 49.00
| BO0O12 REDLCN | BOOO1 393.0 12.50 30.0 540.0 .0 6.0 49.00
| BOO13 CAPROCK | BOOO1 393.0 12.80 84.0 540.0 .0 6.0 49.00
| BOO14 ATx378XRTx7000 |1B0001 384.0 11.30 24.0 540.0 .0 6.0 49.00
| BOO15 ATx623 | BOOO1 380.0 13.00 35.0 540.0 .0 6.0 49.00
| BOO16 RTx430 | BOOO1 400.0 13.00 123.0 540.0 .0 6.0 49.00
I BOO17 ATx623XRTx430 | BOOO1 390.0 13.00 35.0 540.0 .0 6.0 49.00
| BOO18 BTx3197 | BOOO1 411.0 13.00 108.0 540.0 .0 6.0 49.00
| BOO19 RTx7078 | BOOO1 421.0 14.40 221.0 540.0 .0 6.0 49.00
| BO0O20 TX 610 | BOOO1 180.0 16.50 1.0 580.0 22.0 6.0 49.00
| B0O021 WHEATLAND | BOOO1 365.0 12.50 30.0 540.0 .0 6.0 49.00
| BO022 ATx399XRTx430 | BOOO1 393.0 12.80 40.0 540.0 .0 6.0 49.00
| BO023 ATx378XRTx430 | BOOO1 411.0 12.50 20.0 540.0 .0 6.0 49.00
| BO024 ATx623XRTx7000 |1B0001 374.0 13.00 14.0 540.0 .0 6.0 49.00
| BO025 38M | BOOO1 291.0 13.00 12.0 540.0 .0 6.0 49.00
| BO026 CSH-1 | BOOO1 410.0 13.60 40.0 540.0 3.0 5.5 49.00
| BO027 DE KALB 46 | BOOO1 325.0 15.50 30.0 540.0 9.0 6.0 49.00
| BO028 PI ONEER 8333 | BOOO1 325.0 15.50 30.0 540.0 11.0 6.0 49.00
| BO029 DK | BOOO1 200.0 15.50 12.0 540.0 .0 6.0 49.00
| BOO30 PI ONEER 8515 | BOOO1 275.0 15.50 30.0 500.0 .0 6.0 49.00
| BOO31 RS 626 | BOOO1 300.0 15.50 30.0 400.0 .0 6.0 49.00
| BOO32 DK- E57 | BOOO1 325.0 15.50 30.0 450.0 13.0 6.0 49.00
| BOO40 RS610 | BOOO1 460.0 12.50 90.0 600.0 5.0 6.0 49.00
| BOO41 NK212 | BOOO1 420.0 15.50 30.0 500.0 13.0 6.0 49.00
| BOO42 Pl ONEER 846 | BOOO1 480.0 12.50 190.0 650.0 5.0 5.0 49.00
| BO0O43 CSH-6 | BOOO1 410.0 13.60 40.0 510.0 7.0 4.5 49.00
| BO0O44 CSH- 6 | BOOO1 320.0 13.50 180.0 540.0 7.0 5.5 49.00
| BOO46 M 35-1 | BOOO1 320.0 14.00 45.6 556.0 15.0 4.5 49.00
| BO047 SPV-504 | BOOO1 310.0 13.00 35.0 554.0 15.0 4.5 49.00
| BO0O48 CSH-5 | BOOO1 255.0 13.50 40.5 490.0 10.0 5.5 49.00
| BOO49 CSH-9 | BOOO1 225.0 13.50 45.1 573.0 10.0 5.5 49.00
| BOO50 SPH 388 | BOOO1 232.0 12.50 43.7 590.0 10.0 4.5 49.00
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CERES-WHEAT

Table 13 shows an example of the current cultivars defined for wheat. Required
genetic coefficients include :

VAR# Identification code or number for a specific cultivar.
VAR-NAME Name of cultivar.

ECO# Ecotype code for this cultivar, points to the Ecotype in the ECO file
(currently not used).

P1V Relative amount that development is slowed for each day of
unfulfilled vernalization, 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).

P5 Relative grain filling duration based on thermal time (degree days
above a base temperature of 1°C), where each unit increase above

zero adds 20 degree days to an initial value of 430 degree days.

Gl Kernel number per unit weight of stem (less leaf blades and
sheaths) plus spike at anthesis (1/g).

G2 Kernel filling rate under optimum conditions (md/dy).

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

PHINT Phylochron interval; the interval in thermal time (degree days)
between successive leaf tip appearances.
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TABLE 13. GENETIC COEFFICIENTS FILE FOR CERES-WHEAT.

*WHEAT
I
QVARH
I

| BOOO1
| BO0O02
| BOOO3
| BOOO4
| BOOOS
| BOOO6
| BOO30
| BOO31
| BO0O32
| BOO33
| BOO34
| BO178
| B0221
| B0222
| B0O223
| B0224
| BO326
| BO333
| BO368
| BO411
| B0O446
| BO459
| BO460
| BO469
| BO470
| B0O487
| B0O488
| B0O489
| B0O494
| BO495
| BO496
| BOS00
| BOSO1
| BO510
| BO515
| BO519
| BOS36
| BO541
| BO542
| B0O543
| BOS47

DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2

GENOTYPE CCEFFI O ENTS -
VRNAME ECO¢
CONDO ( DURWV) | BOOO1
WARED | BOOO1
WAL DRON | BOOO1
ELLAR | BOOO1
BUTTE | BOOO1
WARD ( DURWV) | BOOO1
RONGOTEA | BOOO1
KOPARA | BOOO1
BOUNTY | BOOO1
MOULI N | BOOO1
AVALON | BOOO1
CENTURK | BOOO1
HERON | BOOO1
SHERPA | BOOO1
GABO | BOOO1
BENCUBBI N | BOOO1
GAMENYA | BOOO1
SsT | BOOO1
TR UWPH | BOOO1
CAR BO | BOOO1
| MPROVED TR UVPH | BO0O1
LANCER | BOOO1
LEEDS | BOOO1
STURDY | BOOO1
NOR KI NG #812 | B0OO1
SOQUT 66 | BOOO1
NEWTCN | BOOO1
NEVANA | BOOO1
GAGE | BOOO1
KOLI BR | BOOO1
KLEl BER | BOOO1
TAM 105 | BOOO1
IMA 66 | BOOO1
PAHA | BOOO1
ROLETTE | BOOO1
WANSER | BOOO1
COULEE | BOOO1
TAM W 101 | BOOO1
NUGAI NES | BOOO1
PAWEE | BOOO1
a.ap | BOOO1
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| B0548 TR SON | BOOO1
| B0551 ARTHUR | BOOO1
| B0552 TI TAN | BOOO1
| B0553 FRANKENMUTH | BOOO1
| BO555 | SRAEL SW | BOOO1
| BO563 EAGLE | BOOO1
| BO599 VONA | BOOO1
| B0610 SAGE | BOOO1
| BO700 BEZOSTAYA | BOOO1
1 BO701 M RONOVSKAYA | BOOO1
| B0702 ROUGHR DER | BOOO1
| BO777 ESTANZ. DORADO | BOOO1
| BLOO1 ATLE | BOOO1
| BLOO2 CAPELLE DESPREZ | B0001
| BLOO3 JUFY 2 | BOOO1
| BLOO4 LELY | BOOO1
| BLOO5 DONATA | BOOO1
| BLOO6 MAR S HOBBI T | BOOO1
| BLOO7 MAR S HUNTSMAN2 | BOOO1
| BLOO8 TALENT | BOOO1
| BLOO9 HYSLCP | BOOO1
| BL010 LWKE | BOOO1
| BL011 ARM NDA | BOOO1
| BL012 CAPI TOLE | BOOO1
| BL013 TCP | BOOO1
| BL014 COURTOT | BOOO1
| BL015 MAR S FUNDEN | BOOO1
| BLO15 STEPHENS | BOOO1
| BL016 YAMWH LL | BOOO1
[ BL017 MAR'S HUNTSMAN | BOOO1
| BL018 HD2160(1 NDI A) | BOOO1
| BL019 FARO | BOOO1
| BL020 N MBUS | BOOO1
| BL021 SCH ROKKO | BOOO1
| BLO22 ARKAS | BOOO1
| BL023 TURBO | BOOO1
| BL024 MAR' S MARDLER 1 BO0O1
| BLO25 STARKE! | | BOOO1
| BL500 MANI TOU | BOOO1
| BLO07 MEXI PAK | BOOO1
| BLOO8 SONALI KA | BOOO1
| BLO09 NOVI SAD | BOOO1
| B2001 ANZA | BOOO1
| B2004 OCKER 6815 | BOOO1
| B2006 NADADCRES | BOOO1
| B2008 PENJAMD | BOOO1
| B2011 PLAI NSMAN | BOOO1
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Crop Models * Crop Models ¢ Crop Models

Crop Models * Crop Models

Crop Models

Crop Models -«

| B2012 PRCDURA 1BO001 .5 3.
| B2013 TAWJ 1BO001 6.0 2.
| B2014 WALDRON 1BO001 .5 1.
| B2123 EGRET 1BO001 .5 3.
| B2124 WB3G 1BO001 .5 3.
| B4000 SQUAREHD MASTER 1B0001 6.0 4.
| B4001 JUFY1 1BOO01 .5 3.
| B9800 FREDER CK 1BO001 6.0 2.
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CROPGRO-DRrRY BEAN

Table 14 shows an example of the current cultivars defined for dry bean.
Required genetic coefficients include :

VARTY

VRNAME

ECONO

CSDVAR

PPSEN

PH2T5

PHTHRS(6)

PHTHRS(8)

PHTHRS(10)

PHTHRS(13)

Also VAR#; the identification code or number for a specific culti-
var.

Name of cultivar.

Also ECO#; the ecotype code for this cultivar, points to the
Ecotype in the ECO (BNGROY940.ECO) file.

Also CSDL; critical daylength below which reproductive develop-
ment proceeds unaffected by daylength, and above which devel-
opment rate is reduced in proportion to hours above CSDVAR (h).

Slope of relative rate of development for daylengths above CSD-
VAR, or sensitivity to photoperiod (1/h).

Also EM-FL; the time from end of juvenile phase to first flower in
photothermal days, which is equal to the minimum duration
under optimal temperature and photoperiod (photothermal days).

Also FL-SH; the time from first flower to first pod greater than 0.5
cm in photothermal days, which is equal to the minimum duration
under optimal temperature and photoperiod (photothermal days).

Also FL-SD the time from first flower to first seed in photothermal
days, which is equal to the minimum duration under optimal tem-
perature and photoperiod (photothermal days).

Also SD-PM the time from first seed to physiological maturity in
photo-thermal days, which is equal to the minimum duration
under optimal temperature and photoperiod (photothermal days).

Also FL-LF the time from first flower to end of leaf growth in
photo-thermal days, which is equal to the minimum duration
under optimal temperature and photoperiod (photothermal days).
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LEMAX

SLAVAR

SIZLF

XFRUIT

WTPSD

SFDUR

SDPDVR

PODUR

DSSAT v3, Volume 2 »

Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models *

Maximum leaf photosynthesis rate at saturated light level, optimal
temperature (micromol (CO, /m?2s))

Specific leaf area (SLA) for new leaves during peak vegetative
growth for cultivar I, modified by environmental factors (cm?2/g).

Maximum size of fully expanded leaf on the plant under standard
growing conditions (3 leaflets), cm?

Maximum fraction of daily available gross photosynthesis (PG)
which is allowed to go to seeds plus shells for cultivar I, varies
from0-1.

Maximum weight per seed under non-limiting substrate (g).

Seed filling duration for a cohort of seed (photothermal days).

Also SDPDV; average seed per pod under stnadard growing con-
ditions.

Photothermal days for cultivar to add full pod load under optimal
conditions, used to compute rate of pod and flower addition.

Crop
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TAaBLE 14. GENETIC COEFFICIENTS FILE FOR CROPGRO-DRY BEAN. (BNGRO940.CUL)

*DRYBEAN (ENOTYPE QCEFH Q ENTS - CRGR®4 MIDEL

QAR VR\AME BEC¥ CSOL PPSEN EMFL FL-SH FL-SD SD-PMFL-LF LFMAX SLARR S ZLF  XFRT WPSD SFDLR SCPDV PADLR
! 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
990006 MesoAmHab 2 & 3 MESIND 12.17 0.000 32.0 2.0 9.0 24.00 18.00 1.00 320. 133.0 1.00 0.230 14.0 520 8.0
990001 Andean Habit 1 ~ ANDDET 12.17 0.050 24.5 2.0 11.0 25.50 16.00 1.00 295. 133.0 1.00 0.550 11.0 3.50 3.5
990002 Andean Habit 2 ANDIND 12.17 0.050 26.0 4.0 11.0 26.50 18.00 1.00 350. 133.0 1.00 0.600 11.0 3.50 3.5
990003 Andean Habit 3 ANDIND 12.17 0.050 30.0 4.5 9.528.0022.00 1.00 350. 133.0 1.00 0.650 20.0 4.20 5.0
990004 Andean Habit 4 ANDIND 12.17 0.050 34.0 5.0 9.034.00 34.00 1.00 350. 133.0 1.00 0.650 22.0 5.20 6.0
990005 Meso Aner. Hab.1 MESCET 12.17 0.000 27.0 4.0 9.022.00 16.00 1.00 350. 133.0 1.00 0.230 16.0 5.20 5.0
990007 Mex Hghland H3 MBXH L 12.17 0.050 27.0 4.0 8.0 26.00 20.00 1.00 350. 133.0 1.00 0.440 17.0 3.20 5.0
IBO001 Porillo Sntet MESIND 13.17 0.008 32.0 2.0 9.0 23.00 18.00 1.00 320. 133.0 1.00 0.210 15.0 5.20 10.0
| BOO02 BAT 477+ MES'ND 12.17 0.000 32.0 2.0 9.024.00 18.00 1.00 320. 133.0 1.00 0.230 14.0 520 8.0
| BOOO3 Seaf arer MESCET 12.17 0.000 25.0 5.0 09.0 23.00 22.00 1.00 350. 133.0 1.00 0.180 17.0 5.00 8.0
1 B0004 G 20 MES'ND 12.17 0.000 32.0 5.0 09.0 24.00 22.00 1.00 350. 133.0 1.00 0.170 17.0 500 8.0
| BOOO5 BAT 881 MES'ND 12.17 0.000 33.0 2.0 9.024.00 18.00 1.00 300. 133.0 1.00 0.230 14.0 520 8.0
| BOO06 | CTA- Gst ua MES'ND 12.17 0.000 27.0 3.0 8.023.0022.00 1.00 295. 133.0 1.00 0.200 17.0 5.40 5.0
| BOOO7 Rabia de Gato MES'ND 12.17 0.040 24.0 3.0 8.021.0022.00 1.00 295 133.0 1.00 0.180 17.0 540 5.0
I BO008 TURBG I 11 MES'ND 12.17 0.050 30.0 4.0 9.023.0022.00 1.00 295. 133.0 1.00 0.180 17.0 4.00 5.0
I B0010 Carioca ((1017) MESIND 12.17 0.000 33.5 3.0 11.0 24.00 18.00 0.90 270. 133.0 1.00 0.250 15.0 5.00 6.5
| BOO11 | sabella ANCCET 12.17 0.000 25.0 3.0 8.020.00 9.00 1.00 295. 133.0 1.00 0.290 15.0 3.50 10.0
| BO012 Nani tou ANCCET 12.17 0.000 28.0 3.0 8.023.00 9.00 1.00 295. 133.0 1.00 0.550 15.0 3.50 10.0
| BO013 Redkl oud ANCCET 12.17 0.000 245 2.0 11.025.50 7.00 1.00 305 133.0 1.00 0.550 11.0 3.50 3.5
| B0014 Canadi an VWnder ANDDET 12.17 0.000 24.5 2.0 11.0 25.50 7.00 1.00 295. 133.0 1.00 0.550 11.0 3.50 3.5
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CROPGRO-PEANUT

Table 15 shows an example of the current cultivars defined for peanut. Required
genetic coefficients include :

VARTY Also VAR#; the identification code or number for a specific culti-
var.

VRNAME Name of cultivar.

ECONO Also ECO#; the ecotype code for this cultivar, points to the
Ecotype in the ECO (PNGRO940.ECO) file.

CSDVAR Also CSDL; critical daylength below which reproductive develop-
ment proceeds unaffected by daylength, and above which devel-
opment rate is reduced in proportion to hours above CSDVAR (h).

PPSEN Slope of relative rate of development for daylengths above CSD-
VAR, or sensitivity to photoperiod (1/h).

PH2T5 Also EM-FL; the time from end of juvenile phase to first flower in
photothermal days, which is equal to the minimum duration
under optimal temperature and photoperiod (photothermal days).

PHTHRS(6) Also FL-SH; the time from first flower to first peg, in photothermal
days, which is equal to the minimum duration under optimal tem-
perature and photoperiod (photothermal days).

PHTHRS(8) Also FL-SD the time from first flower to first seed in photothermal
days, which is equal to the minimum duration under optimal tem-
perature and photoperiod (photothermal days).

PHTHRS(10) Also SD-PM the time from first seed to physiological maturity in
photothermal days, which is equal to the minimum duration
under optimal temperature and photoperiod (photothermal days).

PHTHRS(13) Also FL-LF the time from first flower to end of leaf growth in pho-
tothermal days, which is equal to the minimum duration under
optimal temperature and photoperiod (photothermal days).
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LEMAX

SLAVAR

SIZLF

XFRUIT

WTPSD

SFDUR

SDPDVR

PODUR

Crop Models * Crop Models * Crop Models * Crop Models * Crop Models ¢ Crop Models ¢ Crop Models e

Maximum leaf photosynthesis rate at saturated light level, optimal
temperature (micromol (CO, /m?2s))

Specific leaf area (SLA) for new leaves during peak vegetative
growth for cultivar I, modi-fied by environmental factors (cm?2/g).

Maximum size of fully expanded leaf on the plant under standard
growing conditions (3 leaflets), cm?

Maximum fraction of daily available gross photosynthesis (PG)
which is allowed to go to seeds plus shells for cultivar I, varies
from0-1.

Maximum weight per seed under non-limiting substrate (g).

Seed filling duration for a cohort of seed (photothermal days).

Also SDPDV; average seed per pod under stnadard growing con-
ditions.

Photothermal days for cultivar to add full pod load under optimal
conditions, used to compute rate of pod and flower addition.

DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2 ¢ DSSAT v3, Volume 2

Crop Mode!l:

DSSAT v3,



Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models * Crop

TABLE 15. GENETIC COEFFICIENTS FILE FOR CROPGRO-PeEaNUT. (PNGR0O94.CUL)

*PEANUT GENOTYPE GCEFH A BNTS - CRGR40 MIDEL

QAR VRAME EQO¢ CSOL PPSEN BMFL FL-PG FL-SD SD-PMFL-LF LFVAX SLARR SIZLF  XFRT WPSD SFOUR SCPDV PADLR
! 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
990001 V EARLY SPANSH PNDOO6 11.84 0.00 18.4 6.5 17.083.70 73.20 1.30 230. 20.0 0.950.575 37.0 1.70 350
990002 EARLY VALENOA  PNDOO7 11.84 0.00 18.4 6.5 17.083.70 73.20 1.30 230. 20.0 0.950.575 37.0 1.70 350
990003 MO UMM RAINA PNDOO5 11.84 0.00 18.4 6.5 17.083.70 73.20 1.30 230. 20.0 0.950.575 37.0 1.70 35.0
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CROPGRO-SoYBEAN

Table 16 shows an example of the current cultivars defined for soybean. Required
genetic coefficients include :

VARTY

VRNAME

ECONO

CSDVAR

PPSEN

PH2T5

PHTHRS(6)

PHTHRS(8)

PHTHRS(10)

PHTHRS(13)

Also VAR#; the identification code or number for a specific culti-
var.

Name of cultivar.

Also ECO#; the ecotype code for this cultivar, points to the
Ecotype in the ECO (SBGRO940.ECO) file.

Also CSDL; critical daylength below which reproductive develop-
ment proceeds unaffected by daylength, and above which develop-
ment rate is reduced in proportion to hours above CSDVAR (h).

Slope of relative rate of development for daylengths above CSD-
VAR, or sensitivity to photoperiod (1/h).

Also EM-FL; the time from end of juvenile phase to first flower in
photothermal days, which is equal to the minimum duration
under optimal temperature and photoperiod (photothermal days).

Also FL-SH; the time from first flower to first pod greater than 0.5
c¢m in photothermal days, which is equal to the minimum duration
under optimal temperature and photoperiod (photothermal days).

Also FL-SD the time from first flower to first seed in photothermal
days, which is equal to the minimum duration under optimal tem-
perature and photoperiod (photothermal days).

Also SD-PM the time from first seed to physiological maturity in
photothermal days, which is equal to the minimum duration
under optimal temperature and photoperiod (photothermal days).

Also FL-LF the time from first flower to end of leaf growth in pho-
tothermal days, which is equal to the minimum duration under
optimal temperature and photoperiod (photothermal days).
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LEMAX

SLAVAR

SIZLF

XFRUIT

WTPSD

SFDUR

SDPDVR

PODUR

DSSAT v3, Volume 2

Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models *

Maximum leaf photosynthesis rate at saturated light level, optimal
temperature (micromol (CO, /m?2s))

Specific leaf area (SLA) for new leaves during peak vegetative
growth for cultivar I, modified by environmental factors (cm?2/g).

Maximum size of fully expanded leaf on the plant under standard
growing conditions (3 leaflets), cm?

Maximum fraction of daily available gross photosynthesis (PG)
which is allowed to go to seeds plus shells for cultivar I, varies
from0-1.

Maximum weight per seed under non-limiting substrate (g).

Seed filling duration for a cohort of seed (photothermal days).

Also SDPDV; average seed per pod under stnadard growing con-
ditions.

Photothermal days for cultivar to add full pod load under optimal
conditions, used to compute rate of pod and flower addition.

Crop
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TABLE 16. GENETIC COEFFICIENTS FILE FOR CROPGRO-SoOYBEAN. (SBGRO940.CUL)

*SOYBEAN CENOTYPE QCHFH A ENTS - CRGR(P40 MIDEL

@ARE  VRNAME BEO#* CSOL PPSEN EMFL FL-SH FL-SD SD-PM FL-LF LFNAX SLAVR SIZLF XFRT WPSD SFDUR SDPDV PADLR
! 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

990001 MQROP 1 SB0101 13.84 0.203 17.0 6.0 13.0 32.00 30.00 1.022 350. 180.0 1.00 0.18 22.0 2.05 10.0
990002 MQROP 2 SB0201 13.59 0.249 17.4 6.0 13.5 33.00 30.00 1.022 350. 180.0 1.00 0.18 22.0 2.05 10.0
990003 MQOP 3 SB0301 13.40 0.285 19.0 6.0 14.0 34.00 30.00 1.022 350. 180.0 1.00 0.18 22.0 2.05 10.0
990004 MQROP 4 SB0401 13.09 0.294 19.4 7.0 15.0 34.50 30.00 1.022 350. 180.0 1.00 0.18 22.0 2.05 10.0
990005 MQROP 5 SB0501 12.83 0.303 19.8 8.0 15.5 35.00 15.00 1.022 350. 180.0 1.00 0.18 22.0 2.05 10.0
990006 MQROP 6 SB0601 12.58 0.311 20.2 9.0 16.0 35.50 15.00 1.022 350. 180.0 1.00 0.18 22.0 2.05 10.0
990007 MQROP 7 SB0701 12.33 0.320 20.8 10.0 16.0 36.00 15.00 1.022 350. 180.0 1.00 0.18 22.0 2.05 10.0
990008 MQROP 8 SB0801 12.07 0.330 21.5 10.0 16.0 36.00 15.00 1.022 350. 180.0 1.00 0.18 22.0 2.05 10.0
990009 MQROP 9 SB0901 11.88 0.340 23.0 10.0 16.0 36.50 15.00 1.022 350. 180.0 1.00 0.18 22.0 2.05 10.0
990010 MQROP 10 SB1001 11.78 0.349 23.5 10.0 16.0 37.00 15.00 1.022 350. 180.0 1.00 0.18 22.0 2.05 10.0
990011 M GROP 000 SB0001 14.60 0.129 15.5 5.0 12.0 29.50 30.00 1.022 350. 180.0 1.00 0.18 22.0 2.05 10.0
990012 MGOP 00 SB0001 14.35 0.148 16.0 5.0 12.0 30.00 30.00 1.022 350. 180.0 1.00 0.18 22.0 2.05 10.0
990013 MQROP O SB0001 14.10 0.171 16.8 6.0 13.0 31.00 30.00 1.022 350. 180.0 1.00 0.18 22.0 2.05 10.0
U001 ALTONA (00) SB0001 14.42 0.148 17.5 7.5 14.0 33.00 33.00 1.022 350. 180.0 1.00 0.18 16.0 2.05 12.0
U002 MAPLE ARROW(00) SBO0O1 14.42 0.148 17.8 7.0 13.0 33.50 33.00 1.022 350. 180.0 1.00 0.18 16.0 2.05 10.5
U003 MXCALL (00) SB0001 14.42 0.148 17.0 5.5 12.0 34.00 33.00 1.022 350. 180.0 1.00 0.18 16.0 2.05 9.0
1 B0011 EVANS (0) SB0001 14.00 0.171 16.8 6.5 12.4 33.00 31.00 1.022 360. 180.0 1.00 0.18 24.0 2.05 12.0
1 B0037 BLAN-87 (2) SB0201 13.65 0.240 17.4 6.0 10.7 33.00 31.50 1.022 380. 150.0 1.00 0.18 20.0 2.05 10.0
1 B0003 VAYNE (3) SB0302 13.50 0.226 21.0 8.0 15.530.00 25.00 1.022 380. 135.0 1.00 0.16 20.0 2.20 21.0
1 B0009 WLLI AVE (3) SB0301 13.45 0.285 20.5 9.0 16.0 30.00 30.00 1.022 350. 120.0 1.00 0.18 24.0 2.50 15.0
1 B0010 WLLIAVE-82 (3) SBO301 13.45 0.285 19.5 8.0 15.0 31.50 30.00 1.022 350. 120.0 1.00 0.18 24.0 2.50 10.0
1 B0043 ALARK (4) SB0502 12.83 0.303 18.0 9.0 15.0 32.00 30.00 1.022 390. 200.0 1.00 0.18 20.0 2.10 12.0
1 B0008 FCORREST (5) SB0501 12.83 0.303 22.6 7.0 14.5 33.00 15.00 1.022 350. 140.0 1.00 0.18 23.0 2.05 9.0
1 B0001 BRAGG (7) SB0701 12.33 0.320 19.5 10.0 15.0 35.50 15.00 1.022 350. 170.0 1.00 0.18 22.0 2.05 10.0
1 BO006 RANSOM (7) SB0701 12.37 0.320 18.0 10.0 16.0 32.00 15.00 1.022 350. 170.0 1.00 0.18 22.0 2.05 10.0
1 B0002 QBB (8) SB0801 12.25 0.330 21.0 9.0 16.0 37.00 15.00 1.022 380. 180.0 1.00 0.15 22.0 1.90 10.0
1 B0033 PAPI LLON (9) SB0901 11.88 0.340 28.0 6.0 11.0 30.00 15.00 1.022 350. 180.0 1.00 0.18 22.0 2.05 20.0
1 B0012 JUP TER (10) SB0901 11.88 0.340 28.9 7.0 13.531.50 15.00 1.022 350. 180.0 1.00 0.18 22.0 2.05 20.0
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CERES-RICE

Table 17 shows an example of the current cultivars defined for rice. Required genetic
coefficients include :

VAR#

VAR-NAME

ECO#

P1

P20

P2R

P5

Gl

G2

G3

G4

DSSAT v3, Volume 2

Identification code or number for a specific cultivar.
Name of cultivar.

Ecotype code for this cultivar, points to the Ecotype in the ECO file (cur-
rently not used).

Time period (expressed as growing degree days [GDD] in °C above a base
temperature of 9°C) from seedling emergence during which the rice plant

is not responsive to changes in photoperiod. This period is also referred to
as the basic vegetative phase of the plant.

Critical photoperiod or the longest day length (in hours) at which the
development occurs at a maximum rate. At values higher than P20 devel-
opmental rate is slowed, hence there is delay due to longer day lengths.

Extent to which phasic development leading to panicle initiation is
delayed (expressed as GDD in ©C) for each hour increase in photoperiod
above P20

Time period in GDD (°C) from beginning of grain filling (3 to 4 days after
flowering) to physiological maturity with a base temperature of 9°C.

Potential spikelet number coefficient as estimated from the number of
spikelets per g of main culm dry weight (less lead blades and sheaths plus
spikes) at anthesis). A typical value is 55.

Single grain weight (g) under ideal growing conditions, i.e. nonlimiting
light, water, nutrients, and absence of pests and diseases.

Tillering coefficient (scaler value) relative to IR64 cultivar under ideal con-
ditions. A higher tillering cultivar would have coefficient greater than 1.0.

Temperature tolerance coefficient. Usually 1.0 for varieties grown in nor-
mal environments. G4 for japonica type rice growing in a warmer envi-
ronment would be 1.0 or greater. Likewise, the G4 value for indica type
rice in very cool environments or season would be less than 1.0.

Crop
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TABLE 17. GENETIC COEFFICIENTS FILE FOR CERES-RICE.

*RI CE GENOTYPE CCEFFI A ENTS -

1 B0002 IR 20
1 B0003 IR 36

| BO004 | R 43

| BOOO5 LABELLE

| BOO06 MARS

| BOOO7 NOVA 66

| BOOO8 PETA

1 BOO09 STARBONNETT

1 B0010 LPLR 5

1 B0011 WLPLR 7

1 B0012 IR 58

1 B0013 SenTaN (???)
| B0014 | R 54

| BO015 | R 64

1 BO016 | R 60( Est)

| B0017 IR 66

1 BO018 | R 72x

1B0019 RD 7 (cal.)
1B0020 RD 23 (cal.)

| B0021 O CA8

| B0022 LONTEMP. SEN

| B0023 LONTEWP. TQL

| B0024 17 BRLL, T. AVAN
| B0025 18 BR22, T. AVAN
1 B0026 19 BR 3, T. AVAN
1 B0027 20 BR 3, BORO

1 B0029 CPI G8

| BOO30 LEMONT

| BO031 R\I2

1 B0032 TW

| BO115 IR 64

| BO116 HEAT SENS TIVE
| BO118 IR 72

| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1
| BOOO1

P1
1

880.0
500.0
450.0
720.0
318.0
698.0
389.0
420.0
880.0
620.0
760.0
460. 0
320.0
350.0
500.0
490.0
500.0
400.0
603. 3
310. 3
700.0
400.0
400.0
740.0
650.0
650.0
650.0
380.0
500.0
380.0
360.0
540.0
460. 0

P2R

52.
166.
149.
120.

160.
5.
560.0 20.

2

R CERO40 MCDEL

PS5
3

P20
4

12.1
11.2
11.7
10.5
12.8
13.0
11.0
11.3
13.0
11.5
11.7
13.5
10.0
11.5
12.0
11.5
12.5
12.0
11.2
11.2
11.7
12.0
12.0
10.5
12.0
12.0
13.0
12.8
12.8
12.8
12.8
12.0
13.5
13.5

DSSAT v3, Volume 2

o 2
o

65.0 . 0280
65.0 . 0280
68.0 . 0230
65.0 . 0280
65.0 . 0280
65.0 . 0280
65.0 . 0280
65.0 . 0280
65.0 . 0280
50.0 . 0220
65.0 . 0280
60. 0 . 0250
70.0 . 0300
60. 0 . 0280
60. 0 . 0250
75.0 .0275
62.0 . 0265
76.0 . 0230
65.0 . 0230
53.0 . 0230
60.0 . 0270
60. 0 . 0250
60. 0 . 0250
55.0 . 0250
60. 0 . 0250
65.0 . 0250
65.0 . 0250
38.0 . 0210
60. 0 . 0207
40.0 . 0199
55.0 .0210
50.0 . 0250
62.0 . 0250
60. 0 . 0250

rPRPPEPPRPPPPREPPRPPREPREPPREPPRPREPRPPRPRERPREPPRPPRPRERPRPPRPPRPORRPRPRPRPRERRER

~ 8

00
00
00
00
00
00
00
00
00
60
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
10
00
00
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(RICER940.CUL)

o ®

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
80
25
90
00
00
00
00
00
15
00
00
15
00

rFErFErFEFREPPRPPRPPRPPRPPRPOPRPORPRPRPPRPPRPRPRPRRRRRRRPRPRPRPPRPRRER
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CROPSIM-CAssAVA

Table 18 shows an example of the current cultivars defined for cassava. Required

genetic coefficients include :

DUBI1

DUBR

DESP

PHCX

S#PE

SHEX

S#PX

SWNX

L#IS

L#IP

LALX

LAXA

LAL3

LAWS

LFLI

Duration of branch 1 phase (Biological day” from germination to first branch)

Duration of branch 2 and greater phases (Biological day” between branches)
Development, sensitivity to photoperiod (h'1) (O=insensitive)
Photosynthesis, canopy, maximum rate (g dm/m? d-1)

Stem number per plant at emergence (#)

Shoot number per fork, maximum (#)

Shoot number per plant, maximum (#)

Stem weight to node weight ration (fr)

Leaf number, increase rate, standard (leaves (shoot-1) Biological day™-1)
Leaf number, increase period (Biological day” after emergence)

Leaf area, maximum, (cm2 /leaf)

Leaf area, maximum, age at which reached (Biological day” after emergence)
Leaf area, 300 days after emergence (cm?/leaf)

Leaf area to weight ration, standard (cm?/g)

Leaf life (Day)

Bi ol ogi cal days are equival ent to chronol ogi cal days at the optinumtenperature
and dayl ength, and with no water or nutrient limtations.
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TABLE 18. GENETIC COEFFICIENTS FILE FOR CROPSIM-CAssAvA. (CSSIM940.CUL)

* CASSAVA GENOTYPE QCHFH Q ENTS - CSSI M40 MIDEL

@QARE VRNAME ........... TYPE DBL DBR DESP PHX SHPE SHFX SHPX SWX L#lS L#P LALX LAXA LAL3 LAY LA
! 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
990001 Def aul t 1 441 35.3 0 27,5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
U001 Mxl - 1120 1 441 35.3 0 27,5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
U002 Ml -22 1 44.4 58.8 0 200 1.2 3.60 28 .650 0.85 330 300 60 50 180 130
U003 M - 113 1 441 35.3 0 27,5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
U004 Mvex- 59 1 41.3 29.4 0 240 10 280 35 .750 1.21 212 450 60 50 250 65
U005 Popayan 1 441 35.3 0 27,5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
U006 Ml - 1684 1 147 24.8 0 27,5 10 261 27 .59 0.94 370 220 55 40 270 45
U007 Men- 77 1 49.4 42.9 0 27,5 10 29 25 .760 1.13 353 450 70 35 270 75
U008 Mptr - 26 1 64.7 50.0 0 27,5 1.0 3.00 20 .708 1.45 294 450 70 50 220 75
U009 Ml - 638 1 44.4 28.2 0 235 10 29 52 .700 1.10 235 350 60 35 220 80
U010 Gei ba 1 324 353 0 26.5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
U011 Joe 1 441 35.3 0 27,5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
U012 Mhus- 1 1 441 35.3 0 27,5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
U013 Mhus- 10 1 147 4.2 025250 30 309 5 076 1.21 235 240 45 70 350 161
U014 Mhus- 13 1 441 35.3 0 27,5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
U014 Mhus- 15 1 441 35.3 0 27,5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
U016 Mhus- 19 1 441 35.3 0 27,5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
U017 Mhus- 22 1 441 35.3 0 27,5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
U018 Mhus- 7 1 441 35.3 0 27,5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
U019 Mhus- 8 1 441 35.3 0 27,5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
U020 Ml - 1438 1 441 35.3 0 27,5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
U021 Ml - 1468 1 441 35.3 0 27,5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
U022 Mxl - 1501 1 441 35.3 0 27,5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
U023 Ml - 1505 1 441 35.3 0 27,5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
U024 Ml - 1513 1 441 35.3 0 27,5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
U025 Ml - 72 1 441 35.3 0 27,5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
U026 Mvex- 11 1 441 35.3 0 27,5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
U027 TVG 30572 1 441 35.3 0 27,5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
U028 N na 1 441 35.3 0 27,5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
U029 Pat a 1 441 35.3 0 27,5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
U030 SM- 150 1 441 35.3 0 27,5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
U031 Bet awi 1 441 35.3 0 27,5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
U032 Qv 507- 37 1 441 35.3 0 27,5 1.0 3.00 30 .650 1.21 235 300 60 50 240 70
I Notes:

| Palta (1984): Mwx59, Men218, Ml 1684 are vigorous cul tivars;
! Mool 72, Mol 22, Mol 638 are | ess vi gorous.

I QWb07-37: hybrid; see H-Sharkawnay & Gock (1987).

I TMB 30572 in Qitierrez et al (1987).
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APPENDIX B.
IMPLEMENTING PEST DAMAGE

In DSSAT v3, the pest damage routines have been implemented only in the
CROPGRO models (Batchelor et al., 1993). In order to use the damage routines,
the type of damage, as well as the amount of damage, must be input by the user.
The damage routines were structured to provide flexibility in collecting damage
data. Two different methods can be used to describe damage. In typical farm
operations, pest population data can be collected through field scouting, and
damage can be computed if pest feeding rates are known. In other instances, the
actual amount of damage can be measured. This latter approach is useful when
pest populations are difficult to measure, or when the source of damage is
unknown. Predefined pest definitions can be used to convert scouting report
data on pest populations, or observed damage, into daily damage, which is sub-
sequently applied to the crop model. Predefined damage definitions can be used
to convert observed levels of damage into daily damage that is subsequently
applied to the crop model. New pest or damage definitions can be developed for
a wide range of damage types. Currently, damage can be applied to 21 different
plant components in CROPGRO.

PEsTt DAMAGE METHODOLOGY

Twenty one state and/or rate variables, called coupling point (see Table 19), were
identified as targets for pest damage. Damage is applied to each coupling point
by the coupling point damage variable (or PCPID, described in the following sec-
tion). There is a unique coupling point damage variable for each coupling point.
The user supplies information that is used by the crop model to compute daily
damage, which is then applied to the desired coupling point through the cou-
pling point damage variable.

Four different types (or variable PCTID, described in the following section) can
be defined to describe observed damage data:

1. Daily Absolute Damage rate,

2. Percent Observed Damage,

3. Daily Percent Damage rate, and

4. Daily Absolute Damage rate with pest competition and food preference
effects.

Table 19 shows the allowable damage types available for each coupling point.
The coupling point damage variable (PCPID) contains the amount of damage
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TABLE 19. CoUPLING PoINTsS AND DAMAGE TYPES USED TO APPLY DAMAGE IN
THE CROPGRO CroP MODELS.

Coupl i ng
Coupl i ng poi nt Lnitsl Avai | abl e poi nt danage
danmage types? vari abl e

| eaf area index e m?2 1,2,3,4 LAD
| eaf mass g ni? 1,2,3,4 LMD
stem mass g ni? 1,2,3,4 SMD
root mass g ni? 1,3, 4 RVD
root |ength cm cnt? 1,3, 4 RLF
root length vol ume cmcnt3 1,3, 4 RLV
smal | seed nunber no. m?2 1,3, 4 SDNS
| arge seed nunber no. m?2 1,3, 4 SDNL
mat ure seed numnber no. m?2 1,3,4 SDNM
smal | seed mass g ni? 1,3, 4 SDVB
| arge seed mass g ni? 1,3, 4 SDML
mature seed mass g ni? 1,3, 4 SDVWM
smal | shel | number no. m?2 1,3, 4 SHNS
| arge shell nunber no. m?2 1,3, 4 SHNL
mature shel | nunber no. m?2 1,3, 4 SH\M
smal | shell nass g ni? 1,3, 4 SHVB
| arge shell mass g ni? 1,3, 4 SHWL
mature shell nass g ni? 1,3, 4 SHWM
whol e pl ant no m?2 1,3 WPD
assinilate g ni2 1,3 ASM
necrotic | eaf area

i ndex cn? cm2 1,3 PDLA
1

Per unit ground area

2 Were danage type are: (1) Daily Absol ute Danage rate, (2) Percent (bserved
Danage, (3) Daily Percent Damage rate, and (4) Daily Absol ute Danage rate with
pest conpetition and food preference effects

(PDCF1) and the damage type descriptor (PCTID) tells CROPGRO how to apply
the damage to the coupling point.

The type of damage selected depends upon the type of damage data that can be
collected. Number 1, “Absolute Daily Damage,” is useful when pest population
data can be collected. If pest populations and feeding rates are known, daily
damage to coupling points can be computed in units of mass per unit area.
Number 2, “Percent Observed Damage,” typically occurs when observations of
plant components are compared between some scientific treatment and control.
For example, defoliation can occur in one treatment, resulting in a percent differ-
ence in leaf mass between a treatment and control. In this case, the source of
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damage may not be known; while time series measurements describing the per-
cent reduction between treatment and control is known. Number 3, “Daily
Percent Damage,” rate is useful when damage can be measured as percent on a
daily basis. For instance, in a manual defoliation study, 33 percent and 66 per-
cent defoliation may be applied on a particular day during the season. In this
case, damage is applied as a percent daily damage. Another example would be
the application of a shade cloth that blocks 80 percent of incoming light, result-
ing in an 80 percent reduction in daily assimilate production during the period
of shading. Number 4, “Daily Absolute Damage” rate is intended to be used for
insects that compete for feeding sites. If insect demand for the primary food
source is high relative to supply, some damage is partitioned to secondary food
sources.

PeEstT DAMAGE DATA FILES

Two data files are used to define the pest linkage. A field-specific record of
observed pest or pest damage levels is contained in the time series file (FILET)
associated with each experiment. A typical FILET with recorded pest popula-
tions is shown in Table 20. Each column has a 4 character header that is unique
for each pest (the PID variable, described below). The first two columns in this
file contain the treatment number and observation date. The measured level of
pest and/or damage is input in a column containing a 4 character header abbre-
viation for the pest or damage. This approach for recording observed pest and
damage levels follows a typical field scouting record format. The steps required
to define a pest progress file are as follows.

1. Put a header in the header column of FILET that matches the pest identifier
(PID; see Tables 21-23 for dry bean, peanut and soybean, respectively) for the
pest defined in the pest coefficient file.

2. Input the year and day of year in the first two columns of FILET for pest
observation dates.

3. Input population level or damage level in FILET in the pest column corre-
sponding to the observation date.

Observed pest and damage reported in the pest progress file (FILET) must have a
corresponding definition in the pest coefficient file (*.PST). This crop-specific
pest coefficient file defines individual pests or damage in terms of coupling
points and feeding rates. Feeding rate coefficients, which have designated units,
provide a means of converting from pest population to damage to coupling
points. The pest coefficient files, distributed with the CROPGRO model for dry
bean, peanut, and soybean are shown in Tables 21-23.

Crop
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The following columns are included in these pest coefficient files.

1st column:
2nd column:
3rd column:
4th column:
5th column:
6th column:
7th column:
8th column:
9th column:

pest number (LN);

pest identifier (PID);

pest name (PNAME);

damage characterization type (PCTID);

coupling point identifier (PCPID), defined in Table 19;
feeding rate coefficient (PDCF1);

additional coefficient (PDCF2, currently not implemented.
units of the feeding rate coefficient (Units); and

source for damage rates (Source).

To add a new pest or damage type to the pest coefficient file, the user must con-
tact the model developer (see Appendix D of this Part).

TABLE 20. TypricAL TIME SERIES FILE (FILET) CONTAINING EXAMPLES OF PEST
PROGRESS DATA FOR Six PesT AND DAMAGE Typesl FOR SOYBEAN.

*EXP. DATA (T): UFBI9101SB Drew field drought study

@RNO DATE CEWS SL6 VG5  VC6 SHAD  GC5
1 91147 0.0 1.5 0.25 0.4 30.0 0.0
1 91154 0.5 2.8 0.25 0.6 30.0 0.6
1911612 0.9 3.3 0.1 1.2 0.0 0.1
1 91168 1.5 6.4 0.0 1.6 -99 0.0
191175 0.2 0.5 0.0 1.8 -99 0.0
191181 0.0 1.2 0.0 1.0 -99 0.0
1 91188 -99 1.5 -99 0.2 -99 0.0
191195 -99 3.3 -99 0.0 -99 0.0

I The pest nanes defined by these pest header are: CEW - 6th instar corn ear-

worm SL6 -

6th instar soybean |ooper; VC5- 5th instar vel vetbean caterpillar;

VC6 - 6th instar vel vetbean caterpillar; SHAD - percent canopy shading by shade
cloth; and GC5 - 5th instar green cloverworm Each pest and damage is defined
in the pest coefficient file.
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TaBLE 21. A TypicAL PEsT COEFFICIENT FILE FOR DRy BEAN. (BNGRO940.PST)

LN PID PNAVE PCTI D PCPI D PDCF1 PFCF2 Uhits Sour ce
01 EWMP Enpoasca kranerii 4 SDNS  10. 0000000 0. 0000 no./larva/d estinated
SD\L 2. 50000000 0. 0000 no./larva/d estinated
LAD 0. 00505000 0. 0000 n2/ | arva/ d estinated
02 APN2 4 Instar Apion 1 SDNS 10. 0000000 0. 0000 no./larva/d estinated
1 SD\NL 2. 50000000 0. 0000 no./larva/d estinated
03 APNA 4 Instar Apion 1 SDNS 10. 0000000 0. 0000 no./larva/d estinated
1 SD\NL 2. 50000000 0. 0000 no./larva/d estinated
04 H2 Heliothis 1 SDNS 10. 0000000 0. 0000 no./larva/d estinated
05 H4 Heliothis 1 SDNS 10. 0000000 0. 0000 no./larva/d estinated
06 H6 Heliothis 1 SDNS 10. 0000000 0. 0000 no./larva/d estinated
07 EPN  Epinotia 4 SDNS  15. 0000000 0. 0000 no./n2/ d estinated
SDNM 5. 00000000 0. 0000 no./ n2/d estimated
08 WL  Bemisia (white fly) 1 LMD 2.00000000 0. 0000 g/larva/day estinated
09 BSM Bean stem naggot 1 RV  1.00000000 0. 0000 cmicn2/lar/d estinated
10 POLA (bs. % defol i ation 2 LAD  1.00000000 0. 0000 % estinated
11 PSTM (bs. % St em damage 2 S\b 1. 00000000 0. 0000 % esti mat ed
12 PDLA %D seased Leaf Area 3 PDLA 1. 00000000 0. 0000 % day estinated
13 PRP % Reduction in Photo 3 ASM 1. 00000000 0. 0000 % day estinated
14 PLA %daily LA dest. 3 LAD 1. 00000000 0. 0000 % day estimated
15 PLM  %daily Leaf Mass 3 LMD 1. 00000000 0. 0000 % day estimated
16 PW % Wiole P ants 3 WD 1. 00000000 0. 0000 % day estinated
17 PSDN %A | Seed Dest. 3 SD\L 1. 00000000 0. 0000 % day estinated
SDNS 1. 00000000 0. 0000 % day estimated
SDNMV 1. 00000000 0. 0000 % day estimated
18 PSHN %A | Shell Dest. 3 SH\L 1. 00000000 0. 0000 % day estinated
SH\S 1. 00000000 0. 0000 % day estimated
SH\M 1. 00000000 0. 0000 % day estimated
19 PPDN %A | Pod Dest. 3 PPDN 1. 00000000 0. 0000 % day estinated
20 PRTM % Root nass dest. 3 RW 1. 00000000 0. 0000 % day esti mat ed
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TABLE 22. A TyPICAL PEST COEFFICIENT FILE FOR PEANUT. (PNGRO940.PST)

LN PiDL PNAVE PCTI D PCPI D PDCF1 PFCF2 Units Sour ce
01 CEW6 Corn Earworn? 1 LAD 0.00505000 0. 0000 n2/larval/d Sznedra et al. 1988
02 VBC5 5 Instar Vel vetbean3 1 LAD  0.00081000 0. 0000 n2/larval/d Reid, 1975
03 VBG6 6 Instar Velvetbean 1 LAD 0.00144000 0. 0000 n?/ 1l arval d Rei d, 1975
04 SL4  Soybean Looper4 1 LAD 0.00044000 0. 0000 n?/larval/ d Rei d and Green 1975
05 SL5  Soybean Looper 1 LAD 0.00071000 0. 0000 n?/ 1l arval d Rei d and Green 1975
06 SL6  Soybean Looper 1 LAD 0.00124000 0. 0000 n?/ 1 arval d Rei d and Green 1975
07 FAW Fall Arnyworm 1 LMD 2.00000000 0. 0000 g/larva/d estimated
08 RTWM rootworm 1 RLV 1. 00000000 0. 0000 cmcnk/lar/d estinmated
09 PCLA (bs.%defoliation 2 LAD 1.00000000 0. 0000 % estimated
10 PSTM (bs. % St em danage 2 S\MD  1.00000000 0. 0000 % estinmated
11 PDLA %D seased Leaf Area 3 PDLA 1.00000000 0. 0000 % day estimated
12 PRP % Reduction in Photo 3 ASM 1. 00000000 0. 0000 % day estimated
13 PLAl  %daily LA dest. 3 LAD 1.00000000 0. 0000 % day estimated
14 PLM  %daily Leaf Mass 3 LMD 1. 00000000 0. 0000 % day estimated
15 PWP % Wole Plants 3 WD  1.00000000 0. 0000 % day estinmated
16 PSDN %A | Seed Dest. 3 SDNL 1. 00000000 0. 0000 % day esti mat ed
SDNS 1. 00000000 0. 0000 % day esti mat ed
SD\M 1. 00000000 0. 0000 % day esti mat ed
17 PSHN %Al | Shel | Dest. 3 SH\L 1. 00000000 0. 0000 % day estimated
SHNS 1. 00000000 0. 0000 % day esti mat ed
SH\M 1. 00000000 0. 0000 % day esti mat ed
18 PPDN %Al | Pod Dest. 3 PPDN 1. 00000000 0. 0000 % day estimated
19 PRTM % Root nass dest. 3 RV 1.00000000 0. 0000 % day estinmated

1 pest identifier or abbreviation for the pest or damage type.
2 Corn Earworm (Heliothis Zea.)

3 Vel vet bean Caterpillar (Anticarsia gemmatalis)
4 Soybean Looper (Pseudopl usia includens)
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TABLE 23. A TypPICAL PEST COEFFICIENT FILE FOR SOYBEAN. (SBGRO940.PST)

LN PiD! PNAVE PCTI D PCPI D PDCF1 PFCF2 Uits Sour ce
01 CEW6 Corn Earworn? 4 SDNS 10. 0000000 0. 0000 no./larva/d Batchelor et al.1989
SDNL 2. 50000000 0. 0000 no./larva/d Szmedra et al. 1988
LAD  0.00505000 0. 0000 ng/ 1 arval d Sznedra et al. 1988
02 VBCG5 5 Instar Velvetbean3 1 LAD  0.00081000 0. 0000 ng/larval d Rei d, 1975
03 VBC6 6 Instar Velvetbean 1 LAD 0.00144000 0. 0000 ng/ 1 arval d Reid, 1975
04 SL4  Soybean Looper4 1 LAD 0.00044000 0. 0000 n2/larva/d Reid and G een 1975
05 SL5  Soybean Looper 1 LAD 0.00071000 0. 0000 n2/larva/d Reid and Geen 1975
06 SL6  Soybean Looper 1 LAD 0.00124000 0. 0000 n2/larva/d Reid and Geen 1975
07 SGSB  Sti nkbug5 4 SDNS 15. 0000000 0. 0000 no./ ng/ d Batchel or et al. 1989
SDNM 5. 00000000 0. 0000 no./n2/ d Batchel or et al. 1989
08 FAW Fall Arnmyworm 1 LMD  2.00000000 0. 0000 g/larva/day estimted
09 RTWW rootworm 1 RLV  1.00000000 0. 0000 cnicn@/lar/d estimated
10 PCLA (bs. % defol i ation 2 LAD 1.00000000 0. 0000 % estimated
11 PSTM bs. % St em damage 2 S\D  1.00000000 0. 0000 % estimated
12 PDLA %Diseased Leaf Area 3 PDLA 1.00000000 0. 0000 % day estimated
13 PRP % Reduction in Photo 3 ASM 1. 00000000 0. 0000 % day estimated
14 PLAL %daily LAl dest. 3 LAD 1.00000000 0. 0000 % day estimated
15 PLM  %daily Leaf Mass 3 LMD 1.00000000 0. 0000 % day estimated
16 PWP % Wole Plants 3 WD  1.00000000 0. 0000 % day estimated
17 PSDN %Al | Seed Dest. 3 SDNL 1. 00000000 0. 0000 % day estinated
SDNS 1. 00000000 0. 0000 % day estinated
SDNM 1. 00000000 0. 0000 % day estinated
18 PSHN %Al | Shell Dest. 3 SH\L 1.00000000 0. 0000 % day estinated
SHNS 1. 00000000 0. 0000 % day estinated
SH\NM 1. 00000000 0. 0000 % day estinated
19 PPDN %Al | Pod Dest. 3 PPDN 1. 00000000 0. 0000 % day estinated
20 PRTM % Root mass dest. 3 RvD  1.00000000 0. 0000 % day estimated

1 pest identifier or abbreviation for the pest or danmge type.
2 corn Earworm (Heliothis Zea.)
3 Vel vet bean Cat erpillar (Anticarsia gemmatalis)

4 Soybean Looper (Pseudopl usia includens)
5 Southern Geen Stinkbug (Nezara virdula L.)
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ExampPLES OF PEsT DATA FILES FOR VARIOUS
EXPERIMENTS

ExamMPLE 1 (CORN EARWORM DAMAGE IN SOYBEAN)

In this example, damage resulting from 6th instar corn earworm (PID = CEW6)
was applied to both irrigated and non-irrigated treatments in the soybean experi-
ment UFGA7802.SBX. In the experiment, treatments 1 and 2 contained irrigated
and non-irrigated Bragg soybean without pest damage. In treatments 3 and 4,
pest damage due to observed levels of corn earworm was applied to the irrigated
and non-irrigated treatments. It was assumed that the CEW6 population was
measured through periodic field scouting, which resulted in the scouting report
shown in Table 24.

In order to apply the pest damage in the model, the following steps were fol-
lowed:

1. Checked to ensure that the pest was defined in the pest coefficient file
(SBGROY40.PST) (see Table 23);

2. Entered the observed population levels in FILET (UFGA7802.SBT); and

3. Set the PEST damage option to “Y” in FILEX (UFGA7802.SBX).

The steps described in the preceding section, “Pest Damage Data Files” were fol-
lowed to add the pest population observations to FILET. As part of Step 2, a col-
umn was added in FILET, UFGA7802.SBT, using a text editor, containing the

CEW6 header for corn earworm (or the PID) (see Table 25). The CEW6 header in

TABLE 24. CORN EARWORM PoprPULATION DATA COLLECTED FROM FIELD
SCOUTING FOR THE SOYBEAN EXPERIMENT UFGA7802.

Day of Corn earworm
year popul ati on, no. m 2
222 0.0
229 0.5
236 1.0
243 2.5
250 5.5
257 11.1
264 14.1
271 13.1
278 0.5
285 0.8
292 0.9
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TABLE 25. TIME SERIES FILE FOR THE SOYBEAN EXPERIMENT UFGA7802
SHOWING 6TH INSTAR CORN EARWORM POPULATION LEVELS (CEW6).

*EXP. DATA (T): UFGA7802SB BRAGG

@RNO  DATE
78194
78201
78208
78215
78222
78229
78236
78243
78250
78257
78264
78271
78278
78285
78292

RPRRRPRRRPRRERRPRRERRERERE

78194
78201
78208
78215
78222
78229
78236
78243
78250
78257
78264
78271
78278
78285
78292

NPNNNNNNDNDNNDNNDNDNDDNDN

78194
78201
78208
78215
78222
78229
78236
78243
78250
78257
78264
78271
78278
78285
78292

WWWWWWwwWwwwwwwwww
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LAD SWD GMD LWAD

. 89
28
91
86
17
90
66
47
44
99
67
83
09
.47
.09

NN ROABRRMORANPEPR

.75
08
81
29
38
30
21
50
09
24
30
14
. 85
.53
.07

PNONBAARMDOERPR

. 89
28
91
86
17
90
66
a7
44
99
67
83
09
.47
.09

NNMROREBRRMORANPEPR
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178

300

551

943
1561
1956
2947
3144
3303
3326
3657
2732
2515
1851
2064

160

251

535
1080
1663
2083
2556
2673
1998
2650
2609
2113
1905
1922
1590

178

300

551

943
1561
1956
2947
3144
3303
3326
3657
2732
2515
1851
2064

©coocoooo00

182
754
1912
2223

266
366
656
843
1187
1204
1723
1772
1631
1568
1769
1180

2730 858.0

2913
3169

CO0o0O0o0o000o

42
253
471
775
782

1149
1206

©coocoooo00

182

754
1912
2223
2730
2913
3169

170.0
34.0

244
311
626
974
1261
1392
1517
1439
838
1220
931
498
371
236
30

266
366
656
843
1187
1204
1723
1772
1631
1568
1769
1180
858
170
34

OMD PWAD SHAD

444

667
1207
1786
2748
3160
4792
5224
5740
6507
8586
7144
7136
5866
6270

405

563
1161
2054
2923
3475
4184
4431
3104
4530
4440
3812
3398
3732
3250

444

667
1207
1786
2748
3160
4792
5224
5740
6507
8586
7144
7136
5866
6270
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123
308
805
1613
3161
3232
3763
3845
4172

coocooo

112
319
268
661
901
1200
1122
1574
1630

coocooo

123
308
805
1613
3161
3232
3763
3845
4172

I RR*I NSECT DANVACGE

coocooo

123
308
623
859
1249
1009
1033
932
1003

coocooo

112
319
226
408
430
425
340
425
424

coocooo

123
308
623
859
1249
1009
1033
932
1003

SH® SLAD HAD CBEW
0.00 334.6 0.0 0.0
0.00 349.7 0.0 0.0
0.00 291.2 0.0 0.0
0.00 339.3 0.0 0.0
0.00 351.3 0.0 0.0
0.00 323.9 0.0 0.0
0.00 270.5 0.0 0.0
0.00 252.3 0.0 0.0
22.60 272.2 0.030 0.0
46.75 254.5 0.116 0.0
60.49 264.0 0.222 0.0
68.78 239.8 0.311 0.0
72.55 243.6 0.383 0.0
75.76 276.5 0.497 0.0
75.96 264.7 0.505 0.0
0.00 307.4 0.0 0.0
0.00 347.3 0.0 0.0
0.00 289.1 0.0 0.0
0.00 337.8 0.0 0.0
0.00 347.3 0.0 0.0
0.00 308.9 0.0 0.0
0.00 277.5 0.0 0.0
0.00 312.7 0.0 0.0
15.67 249.4 0.014 0.0
38.28 265.6 0.056 0.0
52.28 247.0 0.106 0.0
64.58 228.9 0.203 0.0
69.70 229.1 0.230 0.0
73.00 224.5 0.308 0.0
73.99 233.3 0.371 0.0
0.00 334.6 0.0 0.0
0.00 349.7 0.0 0.0
0.00 291.2 0.0 0.0
0.00 339.3 0.0 0.0
0.00 351.3 0.0 0.0
0.00 323.9 0.0 0.5
0.00 270.5 0.0 1.0
0.00 252.3 0.0 2.5
22.60 272.2 0.030 5.5
46.75 254.5 0.116 11.1
60.49 264.0 0.222 14.1
68.78 239.8 0.311 13.1
72.55 243.6 0.383 0.5
75.76 276.5 0.497 0.8
75.96 264.7 0.505 0.9
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FILET must match the unique 4 character pest identifier (PID) for corn earworm
in the pest coefficient file, SBGRO940.PST (see Table 23). This file is in used by
the model to match the pest population with the pest coefficients. The header
must be left-justified in the columns in FILET as described in Volume 2-1 (Jones et
al. 1994) of this book for FILET formats. Next, the observed population levels
were placed in UFGA7802.SBT (Table 25). (Note that the populations were
entered in treatments 3 and 4. During the simulation, daily populations are lin-
early interpolated between observations entered in this file.) Finally, the DISES
option was set to “Y” and the pest output was turned on ((DIOUT =“Y’) in the
Simulation Controls section of UFGA7802.SBX, as shown in Table 26.

TABLE 26. SIMULATION CONTROL SECTION OF FiILE UFGA7802.SBX SHOWING
THE DISEASE SIMULATION OPTION (DISES) SET TO ‘Y’ TO ENABLE PEST DAMAGE
SIMULATION.

*SI MULATI ON CONTRCLS

@\ GENERAL NYERS NREPS START YRDAY RSEED SNAME. .. .................

1CG 1 1 S 78166 2150 BRAGG |RR GATED & NON-IR

@\ CPTI ONS WATER Nl TRO SYMBI PHOSP POTAS DI SES

1CP Y Y Y N N Y

@\ METHODS WHER | NOON LI GHT EVAPO | NFI L PHOTO

1M M M E R S C

@\ VANAGEMENT PLANT | RR G FERTI RESI D HARVS

1 MA R R R R M

@\ QUTPUTS FNAVE OWEW SUMRY FRCOPT GROUT CACUT WAQUT N QUT M QUT DIAUT  LONG
1 N Y Y 3 Y Y Y Y N Y Y
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ExAmMPLE 2 (VELVETBEAN CATERPILLAR DEFOLIATION DAMAGE IN SOYBEAN)

The experiment UFQU7902 contained two soybean treatments. An insecticide
was used in the control treatment and a second treatment was not sprayed.
Periodic measurements of leaf area index showed severe defoliation due to vel-
vetbean caterpillar larva occurred in the untreated treatment. In this experiment,
pest population data were not collected; however, percent defoliation measured
for the damaged treatment is shown in Table 27. In this experiment, defoliation
can be simulated by specifying the percent observed defoliation over time.

To simulate damage, the following steps were taken:

1. Checked to ensure that the pest was defined in the pest coefficient file
(SBGRO940.PST) (see Table 23);

2. Entered the observed defoliation in FILET (UFQU7902.SBT); and

3. Set the PEST damage option to ‘Y’ in FILEX (UFQU7902.SBX).

The steps described in the section, “Pest Damage Data Files,” were followed to
add the pest observations to FILET. The PID for percent cumulative leaf area
damage is PCLA. The PCPID was leaf area index, indicated by the CROPGRO
leaf area index damage variable, LAD (Table 19). The PCTID selected was “2,”
which indicates that damage will be entered in FILET as observed defoliation.
The crop model will compute the daily damage required to obtain this level of
defoliation on the observation dates. The damage coefficient is 1.0, so that the

TABLE 27. PERCENT DEFOLIATION MEASURED AT DIFFERENT OBSERVATION DATES
FOR THE SOYBEAN EXPERIMENT UFQU7902. DEFOLIATION OCCURRED DUE TO
VELVETBEAN CATERPILLAR POPULATION; HOWEVER, THE POPULATION LEVEL WAS
UNKNOWN.

Day of year bserved defoliation
241 0.0
248 22. 6
255 56.1
262 50.0
271 52.5
276 57.1
283 57.9
288 61.7
292 53.3
295 71. 4
303 100.0

Crop
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damage recorded in FILET will be directly applied to one or more variables in
the model. This means that these variables in the model are proportionally
reduced by the same percent as entered for these coefficients in FILET. When a
damage type, such as this one, is defined, direct measures of damage are typically
recorded in the time series file and the damage coefficient is set to 1.0.

A column with the header PCLA was entered in the time series file
UFQU7902.SBT. Percent damage on each observation date was entered for treat-
ment 2 as shown in Table 28. The crop model linearly interpolates between obser-
vations to obtain daily levels of observed damage. An entry of “-99” indicates
that data were not available. Thus, CROPGRO skips that entry for linear interpo-
lation of daily damage. Finally, the DISES variable in the Simulation Controls
section of UFQU7902.SBX was set to “Y” as shown in Table 26.

TABLE 28. TIME SERIES DATA FILE FOR THE SOYBEAN EXPERIMENT
UFQU7902 SHOWING OBSERVED DEFOLIATION LEVELS (PCLA) RESULTING
FROM VELVETBEAN CATERPILLAR DAMAGE.

* EXP. DATA (T):

@RNO  DATE
79234
79241
79248
79255
79262
79271
79276
79283
79288
79292
79295
79303

79234
79241
79248
79255
79262
79271
79276
79283
79288
79292
79295
79303
79304
79305

NRNNNRNNNNNNNNN RPRRPRRRRRRRR R R

UFQU7902SB BRAGG WELL | RRIGATED (defoliation)
SH® SLAD PCA

LA D
4.15
48
53
54
32
04
25
92
85
36
54
47

00
20
10
50
70
90
80
50
30
70
20
00
00
00
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SWAD
1945
2650
3075
3509
3435
3362
3103
3754
3601
2633
2084
2388

-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
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GMD
0

0

60
303
777
1319
1943
2635
3313
3039
3896
3541

300
700
1000
1600
2100
2300
2400
3000
-99
-99
-99

LWAD
1214
1659
1925
1718
1866
1481
1540
1659
1600

592

148

140

1540
1540
1600
1096
1185
859
948
740
592
266
88
0.
0.
0.

QMD
3228
4455
5491
6755
7395
7351
7635
9372
9957
7578
7666
7345

-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99

PWAD SHAD
0 0
132 132
566 506
1357 1054
1988 1211
2509 1190
3013 1070
4039 1404
4883 1570
4267 1228
5406 1510
4763 1222
0. -99
100 -99
600 -99
1200 -99
1800 -99
1950 -99
2500 -99
3200 -99
3600 -99
3400 -99
4200 -99
-99 -99
-99  -99
-99 -99

DSSAT v3, Volume 2

0.

0.
10.
15.
39.
48.
64.
65.
67.
71.
72.
74.

00
00
60
24
08
59
49
24
85
22
07
34

-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99

323.
327.
298.
293.
269.
272.
279.
248.
261.
200.
243.
241.

ONONW A0 UI

-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
-99
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299
=9
=9
=9
299
=9
=9
=9
299
=9
=9
=3

0.
0.
22.
56.
50.
52.
57.
57.
65.
75.
85.
100.
100.
100.

COO0OPWNORLUIOFR,RO OO

DSSAT v3, Volume 2 »

Crop Mode!l:

DSSAT v3,



Crop Models

DSSAT v3, Volume 2 »

Crop Models

Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models ¢ Crop Models *

ExAampPLE 3 (LEAFSPOT DISEASE IN PEANUT)

In this third example, an experiment was conducted to determine the effect of
late leafspot on peanut pod yield. In the control treatment, a fungicide was
sprayed following extension guidelines to obtain good control of leafspot disease
throughout the growing season. In the second treatment, no leafspot control
measures were taken. Observed defoliation between the control and disease
treatments were taken periodically throughout the growing season. Percent dis-
eased leaf area was also measured on each treatment. Defoliation and percent
diseased leaf area for the disease treatment were recorded as shown in Table 29.

As in the previous examples, the following steps were taken to link this damage
to the crop model:

1. Checked to ensure that the pest was defined in the pest coefficient file
(PNGRO9Y40.PST) (see Table 22);
2. Entered observed defoliation and percent diseased leaf area in FILET
(UFGA8602.PNT); and
3. Set PEST damage option to ‘Y’ in FILEX (UFGA8602.PNX).

TABLE 29. OBSERVED PERCENT DEFOLIATION AND PERCENT DISEASED LEAF AREA
COLLECTED FROM FIELD SCOUTING FOR THE PEANUT EXPERIMENT UFGA8602.

Days after Per cent observed Percent di seased
pl ant i ng( DAP) defoliation (PCLA) | eaf area (PDLA)

218 0.0 0.0

230 0.0 0.25

232 4.8 0.28

238 17.3 1.49

246 25.5 41.3

254 26.0 58. 8

260 28.0 56.5

266 29.5 75.7

274 31.2 90.1

280 32.0 88.5

288 30.5 99.1

294 29.0 98.6

302 -99 100.0
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The steps described in the section, “Pest Damage Data Files,” were followed to
add the pest observations to FILET. The PID for this damage is PDLA (see Table
22). The associated coupling point damage variable (PCPID) is also PDLA, which
reduces healthy leaf area in the crop model (Table 19), and subsequently photo-
synthetic capacity. The damage characterization type (PCTID) is “3” since dis-
eased leaf area is described as a percent per day.

After the two damage types were confirmed defined in the pest coefficient file
(PNGRO940.PST; Table 22), the observed levels of damage were input in the time
series file, UFGA8602.PNT, in columns corresponding to the four character pest
identification codes PCLA and PDLA (Table 30). Daily values of damage will be
generated by the model through linearly interpolating between observations.
Finally, the DISES variable in the Simulation Controls section of UFGA8602.PNX
was set to “Y’ to simulate pest damage in the same manner as shown in Table 26.

Crop Mode!l:
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TaBLE 30. TIME SERIES FILE FOR THE PEANUT EXPERIMENT UFGA8602 SHOWING OBSERVED
Levers oF DeroLIATION (PCLA) AND DISeASED LEAF AREA (PDLA) DUE TO LEAFSPOT DISEASE.

*EXP. DATA (T): UFGA8602PN RAI NFED, FLORUNNER, GOCD DI SEASE CONTROL

@RNO DATE L#SD PCLA PDLA LAID P#AD SWAD GMD LWAD CMD PWAD ATPW DIPW SHAD GYAD HPD SH® SLAD GAD
186176 7.4 0.0 0.0 0.29 0. 85 0. 137. 222. 0. 0. 0. 0. 0.00.000 0.0 215 0.0
186190 10.6 0.0 0.0 1.14 0. 397. 0. 492. 889. 0. 0. 0. 0. 0.00.000 0.0 231 0.0
186204 14.8 0.0 0.0 2.48 19. 1332 0. 1164. 2509. 13. 13. 0. 13. 0.00.005 0.0 213. 0.0
186211 15.6 0.0 0.0 3.16 32. 1714 0. 1526. 3306. 67.  67. 0. 67. 0.00.020 0.0 209. 0.0
186218 17.1 0.0 0.0 5.52 226. 3049. 56. 2248. 5545. 248. 248. 0. 192. 67.50.045 20.7 246. 83.0
186230 21.0 0.0 0.0 5.64 273. 3411. 264. 2440. 6528. 678. 678. 0. 414, 197.1 0.104 36.1 231. 133.9
186232 21.8 0.0 0.0 6.50 461. 4052. 486. 2640. 7683. 990. 990. 0. 504. 331.6 0.129 48.8 246. 146.6
186238 23.3 0.0 0.0 7.34 468. 4696. 900. 3153. 9322. 1474. 1474. 0. 574. 400.8 0.158 60.6 232. 224.6
186246 25.0 0.0 0.02 7.55 630. 4572. 1449. 3078. 9812. 2162. 2162. 0. 713. 519.3 0.220 67.0 246. 279.0
186254 26.5 0.0 0.0 7.75 797. 5073. 2375. 3457. 11958 3429. 3429. 0. 1054. 684.2 0.287 69.3 225. 347.1
186260 28.8 0.0 0.08 6.85 583. 4548. 2477. 2966. 10896 3381. 3381. 0. 904. 724.2 0.310 73.0 231. 342.0
186266 27.0 0.0 0.01 8.06 860. 5568. 3492. 3640. 13850 4642. 4642. 0. 1150. 868.8 0.335 75.6 221. 401.9
186274 29.0 0.0 0.06 6.75 694. 4764. 3343. 2903. 12108 4450. 4440.  10. 1097. 760.0 0.367 75.2 232. 439.9
186280 28.0 0.0 0.07 4.53 602. 5076. 4168. 2030. 12512 5416. 5405.  11. 1237. 833.8 0.432 77.1 223. 499.9
186288 29.8 0.0 0.13 4.67 794. 5438. 4413. 2223. 13189 5687. 5528. 159. 1115. 869.9 0.419 79.6 210. 507.3
186294 31.5 0.0 0.57 4.85 640. 5330. 4289. 2644. 13477 5683. 5503. 180. 1214. 808.4 0.408 77.9 183. 530.6
186302 30.5 0.0 0.15 4.57 604. 5667. 4638. 2342. 13748 6190. 5739. 451. 1101. 881.0 0.417 80.8 196. 526.4
286176 7.6 0.0 0.0 0.29 0. 85 0. 137. 222. 0. 0. 0. 0. 0.00.000 0.0 215 0.0
2 86190 10.8 0.0 0.0 1.14 0. 397. 0. 492. 889. 0. 0. 0. 0. 0.00.000 0.0 231 0.0
2 86204 14.3 0.0 0.0 2.45 12. 1366. 0. 1165. 2538. 7. 7. 0. 7. 0.00.003 0.0 211. 0.0
2 86211 15.6 0.0 0.0 4.03 247. 1940. 0. 1662. 3692. 90.  90. 0. 90. 0.00.024 0.0 243. 0.0
2 86218 16.8 0.0 0.0 5.28 224. 2933.  33. 2253. 5421. 235. 235. 0. 232. 37.00.043 12.8 235 89.2
286230 21.7 0.0 0.25 6.18 378. 3767. 436. 2513. 7217. 937. 937. 0. 501. 281.0 0.130 45.0 245. 155.2
2 86232 21.8 4.8 0.28 6.02 365. 3832. 419. 2503. 7229. 895. 895. 0. 475. 293.6 0.124 46.4 241. 142.7
2 86238 23.7 17.3 1.49 5.94 549. 4106. 915. 2608. 8269. 1554. 1554. 0. 639. 431.8 0.188 59.0 228. 211.9
2 86246 25.5 41.3 4.22 4.24 552. 4616. 1438. 1807. 8438. 2015. 2015. 0. 577. 487.3 0.239 71.0 235 295.1
2 86254 26.0 58.8 5.05 2.34 627. 4872. 1933. 1076. 8486. 2538. 2538. 0. 605 523.2 0.299 76.2 218. 369.4
2 86260 28.0 56.5 4.77 2.10 564. 4161. 2588. 995. 8568. 3412. 3412. 0. 824, 646.7 0.398 75.8 211. 400.2
2 86266 29.5 75.7 4.15 1.75 786. 5448. 2973. 886. 10224 3890. 3890. 0. 917. 705.4 0.380 76.5 197. 421.5
2 86274 31.2 90.1 4.88 0.52 454. 3732. 2921. 270. 7664. 3718. 3662. 56. 741. 588.1 0.478 79.6 190. 496.7
2 86280 32.0 88.5 9.17 0.40 706. 3804. 3477. 234. 8355. 4409. 4316. 93. 839. 741.2 0.516 80.7 173. 469.1
2 86288 30.5 99.1 7.89 0.04 394. 3473. 2300. 19. 6258. 3876. 2766. 1110. 466. 441.0 0.442 83.2 188. 521.5
286294 29.0 98.6 0.0 0.04 342. 3241. 2195.  36. 5926. 4439. 2649. 1790. 454. 404.5 0.447 82.8 94. 542.6
2 86302 0.0 100.0 0.0 0.00 17. 3087. 111. 0. 3223. 2538. 136. 2402. 25. 22.9 0.042 62.0 0. 484.7
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APPENDIX C.
RUNNING MODELS UNDER THE DSSAT V3 SHELL
AND AS STAND-ALONE EXECUTABLES

RUNNING UNDER THE DSSAT v3 SHELL

When running the models under the DSSAT v3 Shell (see Volume 1-3, Hunt et al.
1994, of this book, for a description of the Shell), the location of the various files
are obtained from a file-locator file in the DSSAT v3 directory named DSSAT-
PRO.FLE (see the Appendix to Volume 1 for a listing of this file). Each crop
model is designed to first check the local directory (from where the model is run)
for input files. If it does not find them in the local path, the model modules will
open the DSSATPRO.FLE file to find the path of soil, weather, and crop coeffi-
cient files. Table 31 lists the various modules and files required for running the
crop models and the default paths for running them under DSSAT the DSSAT v3
Shell. Note, however, that DSSAT v3 users can change these paths through the
SETUP menu found under the DSSATv3 Shell (Volume 1-3, Hunt et al. 1994).

TABLE 31. SUGGESTED ORGANIZATION OF FILES FOR ExXEcuTiON OF CROP MODELS
UNDER THE DSSAT v3 SHELL, UsING CROPGRO-SOYBEAN AS AN EXAMPLE.

Pat h Modul e or File Type File Nane

C. \ DSSAT3 Model Driver Mdul e MDRI VO40. EXE
C. \ DSSAT3 Model | nput Modul e M NPT940. EXE
C. \ DSSAT3 Mbdel Execut abl e Modul e CRGRM40. EXE
C. \ DSSAT3 G aphi ¢ Program W NGRAF. EXE
C \ DSSAT3 Variable Definition File DATA CDE

C \ DSSAT3 Fil e Containi ng Paths DSSATPRQ FLE
C. \ DSSAT3\ GENOTYPE Oop Qultivar Coefficient File SBGRM40. AL
C. \ DSSAT3\ GENOTYPE Orop Species Coefficient File SBERM40. SPE
C. \ DSSAT3\ GENOTYPE O op Ecotype Coefficient File SBERM40. EQO
C \ DSSAT3\ SA L Soil Data File SaL. s

C. \ DSSAT3\ WEATHER Wat her Data Files UFGA7801. WH
C. \ DSSAT3\ SOYBEAN Managenent | nputs (FILEXS) UFGA7801. SBX
C. \ DSSAT3\ SOYBEAN (hserved Field Data (Averages) UFGA7801. SBA
C. \ DSSAT3\ SOYBEAN (bserved Field Data (Seasonal) UFGA7801. SBT
C. \ DSSAT3\ SOYBEAN Li st of Experinents EXP. LST

C. \ DSSAT3\ SOYBEAN List of Available \Wather Data WH LST

C. \ DSSAT3\ SOYBEAN Model Qutput Files CGRONMH QUT, etc.

Crop
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RUNNING AS STAND-ALONE EXECUTABLES

e Crop Models °

When running the DSSAT v3 crop models in stand-alone mode, all input and out-
put data files are stored in one directory on a disk, and the executable modules

are stored in a separate disk directory. One could also combine all executables

with the input and output data. Table 32 lists the different files needed to run the
crop models in a stand-alone mode and a suggested path structure. The example
files are listed for soybean using the CROPGRO module, however a similar struc-
ture could be used for other models.

TABLE 32. SUGGESTED ORGANIZATION OF FILES FOR STAND-ALONE EXECUTION OF

CrorP MobDELs, UsSsING CROPGRO-SOYBEAN AS AN EXAMPLE.

Pat h Modul e or File Type File Nane

C \ CRCPCGRO Model Driver Mdul e MDRI V940. EXE
C \ CRCPCRO Model | nput Mdul e M NPT940. EXE
C \ CRCPCRO Mbdel Execut abl e Modul e CRGRM40. EXE
C \ CRCPERO QG aphi ¢ Program W NGRAF. EXE
C \ CRCPERO Variable Definition File DATA. CCE

C \ CRCPERO Batch File to Run O op Mdel GRO BAT

C \ CRCPGRO Batch File to Run G aphics GRAPH BAT

C: \ CROPGRO SOYBEAN Soil Data File Sa L. sL

C: \ OROPGRO SOYBEAN Wat her Data Files UFGA7801. WiH
C.\ CRCPGRO SOYBEAN Managenent | nputs (FlLEXS) UFGA7801. SBX
C. \ CRCPGRO. SOYBEAN (bserved Field Data (Averages) UFGA7801. SBA
C.\ CRCPGRO SOYBEAN Cbserved Field Data (Seasonal) UFGA7801. SBT
C.\ CRCPGRO SOYBEAN Li st of Experinents EXP. LST

C. \ CRCPGRO SOYBEAN List of Available \ather Data WH LST

C.\ CRCPGRO SOYBEAN Oop Qultivar Coefficient File SBGRM40. AL
C.\ CRCPGRO SOYBEAN Orop Species Coefficient File SBERM40. SPE
C. \ CRCPGRO SOYBEAN O op Ecotype Coefficient File SBERM40. EQO
C.\ CRCPGRO. SOYBEAN Model Qutput Files GROMH QUT, etc.
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APPENDIX D.

CONTACTS FOR CROP MODEL
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CroOP MODEL
PROGRAM

CERES—-BARLEY, MAIZE,

Dr. G. HOOGENBOOM

Dept. of Biological and Agricultural Engineering
Georgia Station

University of Georgia

Griffin, GA 30223-1797, USA

Phone: 1-404-228-7216

Fax: 1-404-228-7218

E-mail: ghoogen@gaes.griffin.peachnet.edu

Dr. P.W. WILKENS

Research and Development Division
International Fertilizer Development Center
P.O. Box 2040

Muscle Shoals, AL. 35662, USA

Phone: 1-205-381-6600

Fax: 1-205-381-7408

E-mail: p.wilkens@cgnet.com

CERES—-RICE

Dr. U. SINGH

Research and Development Division
International Fertilizer Development Center
P.O. Box 2070

Muscle Shoals, AL. 35662, USA

Phone: 1-205-381-6600

Fax: 1-205-381-7408
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INFORMATION

DRIVER AND CROP MODEL INPUTS

MiLLET, W HEAT, SORGHUM
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CROPGRO-DRY BEAN

Dr. G. HOOGENBOOM OR

DRr. J.W. WHITE

Centro Internacional de Agricultura Tropical
Apartado Aereo 6713

Cali, COLOMBIA

E-mail: j.white@cgnet.com

CROPGRO-PEANUT

Dr. K.J. BooTe
Department of Agronomy
University of Florida
Gainesville, FL 32611, USA
Phone: 1-904-392-8535
Fax: 1-904-392-4092

or Dr. G. Hoogenboom

CROPGRO-SOYBEAN

Dr. J.W. JONEs

Department of Agricultural Engineering
University of Florida

Gainesville, FL 32611, USA

Phone: 1-904-392-8694

Fax: 1-904-392-4092

E-mail: jwj@water.agen.ufl.edu

or Drs. G. Hoogenboom and K. J. Boote

CROPSIM-CAssAva

Dr. L.A. HUNT OR

Dr. R. MATTHEWS

Department of Crop Science
University of Guelph

Guelph, Ontario, NIG 2W1, CANADA
Phone: 1-519-824-4120

Fax: 1-519-763-8933

E-mail: thunt@crop.uoguelph.ca
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SIMULATED &

EXPERIMENT
DATA

H. CHAN,

P.W. WILKENS,

G. HooGENBOOM,
J.W. JONES,

D.C. GobwIN

UNIVERSITY OF HAWAII, INTERNATIONAL FERTILIZER DEVELOPMENT CENTER,
UNIVERSITY OF GEORGIA, UNIVERSITY OF FLORIDA,
INTERNATIONAL BENCHMARK SITES NETWORK FOR AGROTECHNOLOGY TRANSFER
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CHAPTER ONE.
INTRODUCTION

A graphics program was written for DSSAT v3 to provide users with the capabili-
ty to easily plot graphs that are routinely used during the development and vali-
dation of crop models. This program, called Graphing Simulated and
Experiment Data, or Wingraf, adheres to the file definitions and data formats of
DSSAT v3 described in Volume 2-1 (Jones et.al 1994) of this book. It is similar in
operation to the graphics package in DSSAT v2.1 (IBSNAT 1989), but with
notable functional and operational differences. Functionally, it allows users to
plot time series graphs, Y versus X graphs, (such as grain weight vs. biomass),
end of season responses (such a as yield vs. irrigation amount), and observed vs.
simulation crop performance relationships for validation purposes.
Operationally, users can use a mouse or keyboard commands to select variables.
They can print the graph or save it to a file, change screen colors and graph scales,
and create combinations of graphs that were not possible in v2.1.

The basic design of Wingraf is based on a set of codes that are used as headers
over each column of data. For example, a simulated results data file may have a
column of data with a header LAID, which refers to time-course values of leaf
area index (LAI). If there is a corresponding field observation data file, the
Wingraf program will search that file for a column of data with LAID as a header.
It will then display a plot of LAI vs. time, with simulated data graphed by con-
necting points and observed data plotted by symbols. If the program does not
find LAID in the observed data file, it will just plot simulated results. It can also
be used to plot experimental data only.

A set of codes for crop, soil, and weather data are included with DSSAT v3 (see
Appendix C of Volume 2-1, Jones et al. 1994, of this book for a listing of these
codes). Note that these codes (left column) are followed by a short description
which is used to label graphs, and a longer description with units. These codes
are not rigid. Users may add their own codes and definitions to the file named
DATA.CDE (see Appendix C of Volume 2-1, Jones et al. 1994, of this book), and
Wingraf will correctly label any data that has this new code as a header. Note,
however, that the DSSAT v3 crop models use the codes as defined in Appendix C
of Volume 2-1 (Jones et al. 1994) of this book. If other crop models use other
codes, this file could be changed accordingly.
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CHAPTER TWO.
PROGRAM OVERVIEW

GUIDELINES

GENERAL

Wingraf was developed to run under the DSSAT v3 Shell (see Volume 1-3, Hunt
et al. 1994, of this book) or as a stand-alone program (see note below). It uses
TurboVision! for the user interface routines. The user interfaces with the pro-
gram via menus and dialog boxes and the program displays information via win-
dows. Wingraf supports the use of a mouse, provided a mouse driver has been
loaded prior to the execution of this program. Both mouse and keyboard com-
mands can be used in Wingraf, but the user interface is most easily exploited by
the use of the mouse, and as such, examples cited in this Part refer to mouse
actions. If using a keyboard, however, nearly all menu choices may be selected
by use of the <ALT> key as well as with the highlighted letter of the menu
option. The <TAB> and <SHIFT><TAB> keys can be used for moving through
choices in dialog boxes.

NOTE: When running Wingraf as a stand-alone program, the options to execute the
program are as follows:
1. If running Wingraf under the Wingraf program directory, type “WINGRAF”.
2. If running Wingraf under the data file directory, type “\ DSSAT3\WINGRAF” at
the DOS System C> prompt.
3. If the Wingraf program directory is included in the system’s PATH, type
“WINGRAEF” at the DOS System C> prompt.

SCREEN ““BUTTONS”’
In all Wingraf screens, where multiple buttons are available (e.g., the OK button
in Screen 1, on following page, or the PREVIOUS, NEXT, X VARIABLE, GRAPH,
RESET, OPTION buttons in Screen 3 in Chapter 3), you may “press” these by one
of two methods:

1) If using a mouse, click on the button.

2) If using the keyboard, highlight the button using the <TAB> and <SHIFT>

<TAB> keys and then press the <ENTER> key.

1 TurboM sion is a registered tradenark of Borland International, Inc.
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MENU STRUCTURE

The Wingraf main menu options are selected by a single click with a mouse on a
menu choice, which will either execute an action, present a submenu, or display a
dialog box requiring further user input. From the keyboard, use the arrow keys
to move through and highlight the main menu items. Press the <ENTER> key
when the menu item you wish to open is highlighted.

Selecting the “[” symbol in the upper left corner of the Wingraf main menu dis-
play, allows you to exit Wingraf, or alternatively, to display the “About” screen
(Screen 1, below).

A context-sensitive help function is provided throughout the entire program.
The <F1> key invokes the help system.

Sel ect Graph Options Exit

[ =1 About

DSSAT Version 3.0
Crop Model s Graphics

by
| BSNAT, 1994
F1 Hel p Esc Escape X-Var.: Tine Si mul ati on: Defaul t
SCREENT1
HARDWARE

Wingraf requires a minimum configuration of a 2865X or better processor run-
ning EMM386 with expanded memory with a math-coprocessor. DOS version
5.0 or higher is recommended. Wingraf requires 640K of random access memory
(RAM), with a minimum of 420K free RAM running under the DSSAT v3 Shell.
Wingraf supports most text and graphics display modes, but VGA color is recom-
mended for clarity. In addition, if hardcopy output is needed, a supported print-
er is required.
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CHAPTER THREE.
EXECUTE PROGRAM

Wingraf can be accessed through the DSSAT v3 Shell under three different entry
points. To display graphs of measurements made within the growing season
(time series graphs) and summary responses, open the Wingraf program under
the Shell’s DATA main menu item. To do this, highlight DATA and then select
the “X Experiment” option by using the mouse, pressing the <X> key or by mov-
ing the highlight bar with the arrow keys to the” X Experiment” option and press-
ing the <ENTER> key. From the “X Experiment” menu, select the “Utilities”
option. A list of three menu options will be presented. Select the “G Graph”
menu option and then select a crop from the window that is presented. The
Wingraf main menu screen will be presented (see Screen 2 in Chapter 4).

To plot simulated and experimental data, open Wingraf under the Shell’'s MODEL
main menu item. Please note that you must first run one of the DSSAT v3 crop
models listed under the MODEL menu item before using the Wingraf program or
no simulated data will be available for graphing.

Wingraf is found in two places under the MODEL main menu item. The first can
be found by selecting the “O Other” item from the list of options in the pull-down
MODEL menu. Select this item and a submenu of various options is presented,
including “G Graph.” Select “G Graph” to open Wingraf. Alternatively, after
selecting one of the crop models in the MODEL pull-down menu, a third tier
menu is presented, which includes “G Graph.” Again, select “G Graph” to open
Wingraf.

When “G Graph” is selected from these selection points, the Wingraf main menu
screen is presented (see Screen 2 in Chapter 4). The top line of this screen, with
SELECT GRAPH, OPTIONS and EXIT, is the menu bar. Each item in this menu
bar has a related pull-down menu. To access these menus, click on the menu item
with the mouse and the pull-down menus will be presented. With the keyboard,
use the arrow keys to move through the menu bar and the pull-down menus
under each will be presented. To select items in these menus, either click on one
with the mouse, use the arrow keys to highlight an item in the pull-down menu
and press the <ENTER> key or press the first letter of the item. For example,
press <G> to open “Growth” under the Select Graph menu bar item.
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CHAPTER FOUR.
GRAPH MENU

Under the SELECT GRAPH menu item are displayed the primary plotting func-
tions in Wingraf (Screen 2, below). Growth, water, nitrogen, diseases and pests,
and carbon output files are directly supported and use the DSSAT v3 standard
output files, GROWTH.OUT, WATER.OUT, NITROGEN.OUT, PEST.OUT, and
CARBON.OUT, respectively. The phosphorus option is included for compatibili-
ty with future model outputs.

| : Select Gaph Options Exit

G owt h. ..

Water. ..

Ni trogen. ..

Di seases & Pests...
Car bon. ..

User Sel ected Vari ables p

Summary Val i dation >

Summary Response. ..

F1 Hel p Esc Escape X-Var.: Tinme Si mul ati on: Default

SCREEN 2.

GROWTH, WATER, NITROGEN, PHOSPHORUS,
Diseases & PeEsTts, CARBON OPTIONS

Selecting one of these options enables the user to plot a graph for the selected
function. The screens presented when any one of these options is selected are
similar. Thus, the screens for “Growth” will be used for illustration. When the
“Growth”option is selected, Screen 3, on the following page, is presented.
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: Select Graph Options Exit

—[ ] GROWH
Vari abl es Run Nurber s
Leaf nunber per stem [ X] | RRI GATED
Gowth stage [X] NON - | RRI GATED

Leaf area index

Leaf dry wei ght (kg/ha)

Stem dry wei ght (kg/ ha)

Grain dry weight (kg/ha)

Root dry wei ght (kg/ha)

Crop dry wei ght (kg/ha)

Grain nunber (no/nR)

Grain dry weight (ng/grain)
Harvest index (grain/top)

Pod dry wei ght (kg/ha)

Pod nunber (no/nR)

Photo water stress factor (0-1)
Growth Water stress factor (0-1)
Ni trogen stress factor (0-1)

_._._.____._._.____._._._
e XX

Previous' ‘Next' ‘XVariabIeI ‘Graph' ‘Reset' ‘Cption'

F1 Hel p Esc Escape X-Var.: Tinme Si mul ation: Default

SCcREEN 3.

SELECTING PLOTS

In Screen 3, users may select up to 6 plots for each graph. These six plots may be
one variable with six runs, six variables with one run, or any combination of vari-
ables and runs up to 6. Selecting the RESET button will reset all current selec-
tions.

In example Screen 3, two variables, “Leaf dry weight (kg/ha)” and “Crop dry
weight (kg/ha),” have been selected and two runs, “IRRIGATED” and “NON-
IRRIGATED.”

Pressing the GRAPH button displays the graph of these variables and runs (see
Screen 4, on following page).

NOTE: The OPTION button on the status line in Screen 3 is grayed out and will not be
selectable until the first graph has been plotted.
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| ' ,{) 3 o! S D___ 1
L ‘ J* o e e
: /Q ' D a. a-- 7
2. 5K J—--mmmme e pe-oe- 6,/ 77777777777777777 -
: *

—+ 1.00) LEAF WI. kg/ha - |RRI GATED

g ( 1.00) GRAIN WI. kg/ha - | RRI GATED

—x 1.00) BI OVASS kg/ha - | RRI GATED

— ¢ ( 1.00) LEAF WI. kg/ha - NON - | RRI GATED

----- X ( 1.00) GRAIN WI. kg/ha - NON - | RRI GATED

-0 ( 1.00) BIOVASS kg/ha - NON - | RRI GATED
SCREEN 4.

X-VARIABLE

The default setting for graph plotting is the variables selected (for example, those
selected in Screen 3) versus time. Users can specify an X-variable other than
“time” by pressing the X VARIABLE button (see Screen 3). Screen 5, on the fol-
lowing page, will be presented.
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: Select Graph Options Exit

] Gowth
Vari apfF[ "] ——— Select X Variables
[ 1 Led
Leaf nunber per stem

[ 1 Gg
[ ] Lea () Gowth stage
[ ] Lea () Leaf area index
[ ] St () Leaf dry weight (kg/ha)
[ ] G () Stemdry weight (kg/ha)
[ ] Ro: () Gain dry weight (kg ha)

o () Root dry weight (kg/ha)
[ ] 1 (o) Crop dry weight (kg/ha)
[] q () Grain nunber (no/nR)
[ ] g () Gain dry weight (ng/grain)
[ 1 Haf ( ) Harvest index (grain/top)
[ 1 Pog () Pod dry weight (kg/ha)
[ T Poqg () Pod nunber (no/nR)
[ T Phg () Photo water stress factor (0-1)
[ 1T & () Gowth water stress factor (0-1)
Previ¢ |Previous] | Next | | O | | Esc | tion'

F1 Help Esc Escape X-Var.: Tine Simul ation: Defaul t

ScrREEN 5.

In Screen 5, the X-variable, “Crop dry weight,” has been selected. Pressing the
OK button in this screen, will display this variable next to “X-Var:” on the status
line in Screen 3. Pressing the GRAPH button in Screen 3 will display this case of
Y vs X, as shown in Screen 6, on the following page.

To reset the X variable back to time, select the X VARIABLE button again and
press the <ESC> key.
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38K T T T T T T T [ T T T T [ T T T T

2. 85k

1. 90k —

0. 95k —

0. 00k

Crop dry wei ght (kg/ha)

-0 + ( 1.00) GRAIN HI. kg/ha - | RRI GATED. COBB

SCREEN 6.

OPTION ““BUTTON’’
Once a graph has been plotted for selected variables, the OPTION button on the
status line (see Screen 3) will no longer be grayed out and will be selectable.

Functions under the OPTION button (see Screen 7, on following page) allow a
user to make necessary modifications to the current graph.

“Display Graph Again” will display the modified graph again.

“Change Min/Max” allows the parameters for the X and Y axes to be changed
(see Screen 8, on following page).
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: Select Graph Options Exit

—[=] GROWH
Vari abl es Run Nunbers
Leaf nunber per stem [X] | RRI GATED
Growt h stage [ X] NON-I RRI GATED

Leaf area index

Leaf dry wei ght (kg/ha)
Stem dry wei ght (kg/ ha)
Grain dry wei ght (kg/ha)
Root dry wei ght (kg/ha)
Crop dry wei ght (kg/ha)
Grai n nunber (no/nR)

Grain dry weight (ng/grain)

_._..—..—..—.._.—..—..—..—..—.._._.—..—.
e XXX

Har vest i ndex (grain/top)

Pod dry wei ght (kg/ha) Di spl ay Graph Again F7

Pod nunber (no/nR) Change M n/ Max. . .

Photo water stress factor (0-1) Modi fy Multipliers...

Growth Water stress factor (0-1) Gid ON Fa
Qut put Graph F8
Print Graph Data F9

‘Previous. ‘Next' ‘XVariabIeI ‘Grap — . : -
F1 Hel p Esc Escape X-Var.: Tinme Si mul ati on: Default

SCREEN 7.

“Modify Multipliers” allows the user to modify the default multiplication factor
for each plot (see Screen 9, on following page). Altering multipliers allows vari-
ables of widely disparate scaling to be shown on the same graph.

“Grid ON” toggles the plotting of grid lines On/Off.

: Select Graph Options Exit

—[ =] GROANTH

Vari abl es Run Nunbers
Leaf nunber per stem [ X] | RRI GATED

Grow-[ ] —— Change M n. & Max.

Leaf |

Leaf

Sten Mn X 160. 0000 Max X 309. 0000

G ai

Rootl  mn v: 0. 0000 Max Y: 16. 0000

Crop

G ai

G ai

Har V|

Pod

e =

G oW

._.._.._.._.._._HHHHH_.._.._._
e XXX

‘Previous' ‘Next' ‘XVariabIeI ‘Graph' ‘Reset' ‘Q)tion'

F1 Hel p Esc Escape X-Var.: Tinme Si mul ati on: Defaul t

ScrREEN 8.
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—[=] GROWMH
Vari abl [ *] ——— Change Ml tipliers
[ X] Leaf
[X] Go
[ X] Leaf Mul tiplier #1: 1.00

Leaf] R

% } Ste Mul tiplier #2: 1. 00
[ ] Gai Mil tiplier #3: 1. 00
[ 1 Root
[ 1 Coyq Mul tiplier #4: 1.00
[ 1 Gai R )
[ ] Gai Mul tiplier #5: 1. 00
[ ] Har Ml tiplier #6: 1.00
[ 1 Pod
[ ] Pod
[ 1 Phot Esc
(1 ao =
‘Previ ous' ‘Next' ‘XVariabIeI ‘Graph' ‘Reset' ‘Q)tionl

F1 Hel p Esc Escape X-Var.: Tine Si nul ati

on: Default

SCREEN 9.

“Output Graph” allows the user to output the current graph to either a printer or

a disk file (see Screen 10, below).

: Select Graph Options Exit

—[ =] GROWTH
Vari abl es Run Nunber s
Leaf nunber per stem [ X] | RRI GATED
Growt h stage [X] NON - | RRI GATED

Leaf area index
Leaf dry wei grft ](kg/ ha)

Stemdry weil Confirm

Gain dry we

Root dry Wel Qut put: Screen Dunp
Crop dry wei Devi ce: HP Laser Jet
G ai n nunber Port: LPT1

Grain dry we
Har vest i nde|
Pod dry weig [ | [ Cancel |
Pod nunber (
Phot o wat er
G owmh Water stress tactor (O-1I)

H_..__.._.._.._.._..__‘_.._._.._._.
e XXX

‘Previous. ‘Next' ‘XVariabIeI ‘Gaph' ‘Reset'

‘thionl

F1 Hel p Esc Escape X-Var.: Tine Si mul ation: Default

ScreeN 10.
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“Print Graph Data” allows the user to send the current plot data (and observed
data, if present) to the printer or a disk file (see Screen 11, below) in an X-Y for-
mat (see Table 1 for an example file of the plot data).

: Sel ect Graph Options Exit

—[ =] CGROWMH
Vari abl es Run Nunbers
Leaf nunber per stem [ X] | RRI GATED
Growt h stage [X] NON - | RRI GATED
Leaf area index X
Leaf —[ «] ————  Print XY Data
St em|

Graifl Print Destination
Root () Print data to file
Crop () Print data to printer

g::r Qutput File Path  C:\ W NGRAF\ XYOUT. DAT 1t
Har v 4

Pod l Gk I l ESCI

Pod 1

Phot o water stress factor (O0-1)
G owh Water stress factor (0-1)

._.._.._.._.._.._._._.._._‘._._._.._._
e X

Previous' ‘Next' ‘XVariabIeI ‘Graph' ‘Reset' ‘Qotion'

F1 Hel p Esc Escape X-Var.: Tine Si nmul ati on: Defaul t

ScreeNn 11.
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Graphing Simulated and Experiment Data

TaBLE 1. ExampPLE FILE OF SIMULATED AND OBSERVED DATA USED TO
PrLot THE GRAPH FOR THE GROWTH VARIABLE, ““GRAIN DRY WEIGHT”’

(GWAD).
------- S| MILATED DATA--------}-------CBSERVED DATA--------
@ay GMD Day GMD Day GMD Day

@X1 YL X2 Y2 OX1 Orl Ox2

166 0. 000 166 0.000 194 0. 000 194 0
169 0. 000 169 0.000 201 0. 000 201 0
172 0.000 172 0.000 208 0. 000 208 0
175 0. 000 175 0.000 215 0. 000 215 0.
178 0. 000 178 0.000 222 0. 000 222 0
181 0. 000 181 0.000 229 0. 000 229 0
184 0. 000 184 0.000 236 0. 000 236 0
187 0. 000 187 0.000 243 0. 000 243 0.
190 0. 000 190 0.000 250 182.000 250 42
193 0. 000 193 0.000 257 754.000 257  253.
196 0. 000 196 0.000 264 1912.000 264 471
199 0. 000 199 0.000 271 2223.000 271  775.
202 0. 000 202 0.000 278 2730.000 278  782.
205 0. 000 205 0.000 285 2913.000 285 1149.
208 0. 000 208 0.000 292 3169.000 292 1206
211 0.000 211 0. 000

214 0. 000 214 0. 000

217 0. 000 217 0. 000

220 0. 000 220 0. 000

223 0. 000 223 0. 000

226 0. 000 226 0. 000

229 0. 000 229 0. 000

232 0. 000 232 0. 000

235 0. 000 235 0. 000

238 0. 000 238 0. 000

241 0. 000 241 0. 000

244 0. 000 244 0. 000

247 29. 000 247 29. 000

250 142.000 250 128.000

253  323.000 253  261.000

256 580.000 256  418.000

259 938.000 259 556. 000

262 1290.000 262  634.000

265 1589.000 265 689. 000

268 1870.000 268  779.000

271 2127.000 271  836. 000

274 2314.000 274  940.000

277 2549.000 277 1031. 000

280 2695.000 280 1070.000

283 2764.000 283 1098. 000

286 2836.000 286 1118.000

289 2872.000 289 1129.000

292 2891. 000

294 2899. 000

GMD
Oor2
. 000
. 000
. 000
000
. 000
. 000
. 000
000
000
000
000
000
000
000
000
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USER-SELECTED VARIABLES OPTION

When this option is selected, a submenu with two menu items is presented.
These allow you to create a file for graph plotting and to define your own list of
variables for graphing.

DEFINE

With this menu item, users can create a file for graph plotting provided the file
format follows the output file format specified in Part 1 of this Volume (Volume
2-1, Jones et al. 1994). A user-defined file may contain many of the predefined
variables in DATA.CDE (see Appendix C of Volume 2-1, Jones et al. 1994). If
additional variables are to be plotted, the user may append variable codes and
definitions to the DATA.CDE file.

USER-SELECTED

With this menu item, users can select their own variables from those found in the
GROWTH, WATER, NITROGEN, DISEASES, PESTS, and CARBON output files.
When this item is selected, a window similar to Screen 12, below, is presented.
Screen 12 is an example screen showing the list of variables for the GROWTH
output file. The right-hand lists presents the Wingraf default GROWTH vari-

: Select Graph Options Exit
Ll User-Sel ected - (GROATH)

Vari abl es User - Sel ect ed

Leaf nunmber per stem Leaf area index

Growt h stage Leaf dry weight (kg/ha)

Leaf area index Avg plant transpiriation (nmd)
; Avg evapotranspiriation (mmd)

Leaf dry weight (kg/ha .

Stem dri wei ght Ekg/ hag Avg potential evapotr (nmid)

]
]
]
%
Grain dry wei ght (kg/ha) } Pin grain (%
]
]
]
]

. Labl e P Pool (kg/ha)
Root dry wei ght (kg/ha) Active P Pool (Kkg/ha)
Crop dry weight (kg/ha) Stable P Pool (kg/ ha)
Grai n nunber (no/nR) Percent Cin leaf (%
Grain dry weight (ng/grain) Percent Cin stem (%
Harvest index (grain/top)
Pod dry wei ght (kg/ha)
Pod numnber (no/ nR)
Photo water stress factor (0-1)
Growmh Water stress factor (0-1)

P P P . S

Pr evi ous' ‘ Next I EI ‘ Esc I ‘ Reset I

F1 Help Esc Escape X-Var.: Tine Simul ation: Default

ScreeN 12.
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ables. The list on the left presents GROWTH output variables which the user
may select. After defining the variable list, by putting an “x” beside those vari-
ables to be used, users may plot graphs of variables from different variable
groups. In this way, key variables from different output files can be displayed
simultaneously.

SUMMARY VALIDATION OPTION
This option allows you to visually compare simulated and measured results for a

given experiment. Two options are available for summary validations (Screen 13.
below). In each case, the model output file, OVERVIEW.OUT, is used.

: Select Gaph Options Exit

Growt h. ..

Wat er. ..

Ni trogen. ..
Phosphorus. ..

Di seases & Pests. ..
Car bon. ..

User Sel ected Variables »

Sunmary Val i dati on >

L Single plotting... —
Doubl e plotting...

F1 Hel p Esc Escape X-Var.: Tinme Simul ation: Default

ScreeN 13.

SINGLE PLOTTING

Use “Single Plotting” to select one, and only one, of the variables listed when this
menu item is selected (see Screen 14, on following page) for simulated versus
observed data plotting. Observed data would be those found in FILEA (see
Volume 2-1, Jones et al. 1994, for a description of this file) for a particular experi-
ment. For example, FILEA for experiment UFGA8601.SBX, would be file,
UFGAB8601.SBA.

When “Single Plotting” is selected, Screen 14 (on following page) is presented.
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- Select Graph Options Exit
=] OVERVI EW

Vari abl es
) ANTHESI S DATE (dap)

) FIRST PEG / POD (dap)

) FI RST SEED (dap)

) PHYSI OLOG CAL MATURI TY (dap)
) POD YIELD (kg/ ha)

) SEED YI ELD (kg/ ha)

) SHELLI NG PERCENTAGE (%

) WEI GHT PER SEED (g)
)

)

)

)

)

)

)

SEED NUMBER ( SEED/ n2)
SEEDS/ PCD

MAXI MUM LAl (1m2/ nR)

Bl OVMASS (kg/ ha) AT ANTHESI S

Bl OMASS N (kg N ha) AT ANTHESI S
Bl OMASS (kg/ ha) AT HARVEST NAT.
STALK (kg/ ha) AT HARVEST MAT.

e e e e e e R N e N N e e NN

Previ ous' ‘ Next I ‘ G aph I ‘ Reset I ‘Opti onI

F1 Hel p Esc Escape Si nul ati on: Default

ScrReeN 14.

In Screen 14, “Seed Yield,” has been selected as the variable to be plotted
for simulated vs. observed (or measured). Pressing the GRAPH button
will display this graph, as shown in Screen 15, on following page.
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16. Ok

12. 6k

9. 2k -

Si mul at ed

5. 0k +

Measur ed

ScreeNn 15.

DouBLE PLOTTING

Use “Double Plotting” to select only one X and only one Y variable of the
variables listed when this menu item is selected (see Screen 16, on follow-
ing page) for X vs. Y plotting.
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: Select Graph Options Exit
Ll SUMVARY

X Vari abl es Y Vari abl es

Si nul ation start date (YRDOY) Sinul ation start date (YRDOY)
Pl anti ng date (YRDOY) Pl anting date (YRDOY)

Ant hesi s date (YRDOY) Ant hesi s date (YRDOY)

Physical maturity date (YRDOY) Physical maturity date ('YRDOY)
Harvest date (YRDOY) Harvest date (YRDOY)

Planting material w (kg dm ha Pl anting material w (kg dnf ha
Tops wt at maturity (kg dnf ha) Tops wt at maturity (kg dnl ha)
Yield at maturity (kg dnf ha) Yield at maturity (kg dnf ha)
Yi el d at harvest (kg/dnm ha) Yield at harvest (kg/dn ha)
By- product harvest (kg dnl ha) By- product harvest (kg dnl ha)
W at maturity (ng dnmfunit) W at maturity (ng dmunit)
Nunber at maturity (no/nR) Number at maturity (no/nR)
Nunber at maturity (no/unit) Nunber at maturity (no/unit)
Irrigation applications (no) Irrigation applications (no)
Season irrigation (mm Season irrigation (nmm

DR

X

Previ ous' ‘ Next I ‘Gaph' ‘ Reset I ‘QJti onI

F1 Hel p Esc Escape X-Var.: Tinme Si mul ation: Default

ScrREEN 16.

SUMMARY RESPONSE OPTION
This option is used for summary graph plotting. Only one X and one Y variable

can be selected for graph plotting. When this option is selected, Screen 17 (on fol-
lowing page) is presented.
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: Select Graph Options Exit
L] SUMVARY

X Vari abl es Y Vari abl es

Sinul ation start date (YRDOY) [ Sinul ation start date (YRDOY)
Pl anting date (YRDOY) [ Pl anting date (YRDOY)

Ant hesi s date (YRDOY) [ Ant hesi s date (YRDOY)

Physical maturity date (YRDOY) [ Physical maturity date ('YRDOY)
Harvest date (YRDOY) [ Harvest date (YRDOY)

Planting material wt (kg dmha [ Planting material w (kg dnfha
Tops wt at maturity (kg dnf ha) [ Tops wt at maturity (kg dm ha)
Yield at maturity (kg dnm ha) [ Yield at maturity (kg dnf ha)
Yield at harvest (kg/dnl ha) [ Yield at harvest (kg/dnfha)
By- product harvest (kg dni ha) [ By- product harvest (kg dm ha)
W at maturity (ng dmfunit) [ W at maturity (ng dnfunit)
Nunber at maturity (no/nR) [ Nunber at maturity (no/ng)
Nunber at maturity (no/unit) [ Nunber at maturity (no/unit)
Irrigation applications (no) [ Irrigation applications (no)
Season irrigation (mm [ Season irrigation (mm

Y. S

— e e e e e e e e e —

Next I Graph' ‘ Reset I ‘Opti onI

F1 Help Esc Escape X-Var.: Tine Si mul ation: Defaul t

ScrReeN 17.

In Screen 17, “Season irrigation” has been selected as the X-variable and “Yield at
maturity” as the Y-variable. Pressing the GRAPH button will display this graph,
as shown in Screen 18, on following page.
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ScreeN 18.

In Screen 18, the example graph displays “Yield at harvest” plotted against
“Season irrigation.”
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CHAPTER FIVE.
OPTIONS MENU

The OPTIONS menu item allows the user to select previously run simulations
and to modify the operation, look and feel of Wingraf. The user may define most

of the operational parameters, configure Wingraf, and select previous simulations
(Screen 15).

When the OPTIONS menu item is selected, the pull-down menu shown in Screen
19 (below) is displayed.

: Select Graph Options Exit

Sel ect Sinulation...

Col ors >
Directories...

Set Graph Options...

Select Field Data File...

CQut put Device Options >
Save Options... F2
F1 Hel p Esc Escape X-Var.: Tine Si mul ati on: Default

ScreeN 1.9.

SELECT SIMULATION OPTION

With this option, users can select previously simulated results provided the
default output file names have been changed. Selecting this option opens the
crop dialog box shown in Screen 20 (on following page).
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: Select Graph Options Exit

[ =]

Sel ect Crop Code

Crop
Cassava E
Dry Bean
Mai ze
M1l et
Peanut
Pot at o
Rice

Sor ghum
Soybean
Wheat

<N =
o
(¢}

ScreeN 20.

If simulations have been run for any of the crops listed in this box and
the output file names have been changed from the default names (e.g.,
from GROWTH.OUT), then selecting one will present a listing of output
files. For example, if Soybean is selected from the crop code dialog box
in Screen 20, and the output names have been changed, then those files
will be displayed. For the UFGA7801-Soybean experiment, these might
be, UFGA7801.SBG, UFGA7801.SBW, UFGA7801.SBN for
GROWTH.OUT, WATER.OUT, NITROGEN.OUT, respectively.

When one of the crops listed is selected and simulations have been run
with output names changed, then Screen 21 (on following page) will
appear.

If no previous simulation results have been saved with the experiment-

coded file names described above, a message will appear on the screen to
inform the user of this.
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- Select Graph Options Exit
Sel ect Crop Code
Crop
Cassava Ck : .
Dry Bean —[ =] — Select Sinulation Result —
Mai ze
MIet Si mul at i Resul t
Peanut | mul at1 on esu
Peanut | azo01 .
Ri ce UFGA7801
Sor ghum UFGA7901
Soybean UFGA8101
Wheat UFGA8501 =
UFQU7901 I
v
F1 Hel p Esc Escape X-Var.: Tine Si mul ati on: Default
SCRrREEN 21.

In Screen 21, a listing of available simulation results is presented. Any
listed simulation may be chosen and then plotted.
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CoLors OPTION

Colors for both graphics and the desktop may be selected by choosing the Colors
menu option (Screen 22, below).

: Select Graph Options Exit

Sel ect Sinmulation...
Col ors 3

G aph Color...
Desktop Color...

S Aut 0 Detect Schene E2
Col or Schene

Monochr onme Schene

Bl ack/ Whi te Schene

Col or Setting...

F1 Hel p Esc Escape X-Var.: Tinme Si nmul ation: Default

SCREEN 22.

GRAPH COLOR

Select “Graph Color” to define the colors used for graph plotting, such as
graph background and line color. When “Graph Color” is selected, a list-
ing of color schemes is presented (see Screen 22, above).

Select one of the first four items listed and the graph background and
line color will be adjusted to that described in each listing. For example,
if “Auto Detect Scheme” is selected, the program will use its default col-
ors. Or, if “Black/White Scheme” is selected, the program will convert
colors to black and white.

If “Color Setting” is selected, the user may customize the colors used

according to his/her individual preference. When this menu item is
selected, Screen 23 (on following page) will be presented.
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A
Col or Col or Co
Col or Col or Co

v

[ ok

I lEscI

: Sel ect G aph Options Exit
— [ =] G aph Col or
G oup Item
Background 4 Col or s
Graph

u
v

F1 Hel p Esc Escape X-Var.: Tine Si nmul ati on: Default

SCREEN 23.

Desktop COLOR

Use “Desktop Color” to customize the desktop color scheme as well as the color
setting for individual desktop displays. When “Desktop Color” is selected, a
screen similar to the one shown in Screen 23 (above) will be presented, in which a
user can select colors for background color of the desktop, dialog boxes, menus,
the viewer and so on.
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DIRECTORIES OPTION

This option allows the user to change the default path for graph plotting. When
this option is selected, Screen 24, below, is presented. The Graphics Program
Path, which can also be changed in Screen 24, will not normally need to be
changed.

: Select Gaph Options Exit

[ =] Change Default Data Path
Defaul t Data Path: C: \ DSSAT3\ SOYBEAN\ I
Graphi cs Program Path:  C:\ DSSAT3\ SOYBEAN I

F1 Help Esc Escape X-Var.: Time Si nul ati on: Defaul t

SCREEN 24.
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SET GRAPH OPTIONS

This option allows the user to specify various graph options as shown in Screen

25, below.
: Select G aph Options Exit
—[s] ————— Graph Options
X- Axi s Label Experi ment al data
(e) Day of Year (e) Plot
() Days after planting ( ) Don't plot )
() Pronpt if avail able
X vs Y Plotting Si(rr;JIalted Dat a
( ) Connect points e) Plot
() Symbol s () Don't plot
(e) Both synbols & points
Num of Intervals: 4 Tics/Interval : 5
Ck I Esc I
F1 Hel p Esc Escape X-Var.: Tinme Si mul ati on: Default
SCREEN 25.

Make selections in Screen 25 and then press the OK button to save them. Press
the ESC button if you do not wish to save your selections.

NOTE: If under the Simulated Data option, “Don’t plot” has been selected, then the
pull-down menu under the SELECT GRAPH menu item of the Wingraf main menu
screen will change as shown in Screen 26, on following page.
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= Sel ect G aph Options EXit

Field Dat a. . .

Sunmmary Response. ..

F1 Hel p Esc Escape X-Var.: Tine Si nmul ati on: Default

SCREEN 26.

When “Don’t plot” is selected from the Simulated Data options in Screen 25,
you must open the “Field Data” menu item under SELECT GRAPH and select
a field data file for graph plotting. When “Field Data” is selected, Screen 27
(below) is presented with a listing of data files available.

: Select G aph Options Exit

— [ =] —— Sel ect Experinental Data File

Data Fil e Nane

| UCA7901. SBT It IEI

Fil es
| UCA7901. SBT
UFGA7801. SBT
UFGA7901. SBT
UFGA8101. SBT
UFGA8501. SBT
UFQU7901. SBT
A\

<= I >

C: \ DSSAT3\ EXPER\ SOYBEAN\ ??2?2?2?2?2?27?. SBT
| UCA7901. SBT 14389 Apr 13, 1994 10: 0O0am

F1 Hel p Esc Escape X-Var.: Tinme Si mul ati on: Def g

SCREEN 27.
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OuTtprPuT DEVICE OPTIONS

This option allows the user to configure both screen dump output and
plotter/file output When this option is selected, Screen 28 (below) is presented..

: Select Graph Options Exit

Sel ect Simul ation...

Col ors >
Directories. ..

Set Graph Options...

Select Field Data File...
Qut put Device Options >

Screen Dunp CQut put. ..
File and Plotter Qutput...

F1 Hel p Esc Escape X-Var.: Tinme Si mul ati on: Default

SCcREEN 28.

ScreeN Dump OuTPUT

Use “Screen Dump Output” to set up the graph output option as a screen-dump
and to select a printer device, printer port, orientation, and other options shown
in Screen 29 (on following page).
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: Select Graph
— [ =]

Printer Driver
( ) Epson MX
() Epson LQ
( ) Epson Fx
() Toshiba P
()
)

HP I nk Jet

Screen Dunp Options

HP Laser Jet

Options Exit

Printer 1/0 Pl ot
(e) LPT 1
() LPT 2
() cov1
() cav2

Orientation
(e) Portrait
( ) Landscape

F1 Hel p Esc Escape

Resolution (0-3): 1.00

X Milti. ( >=1): 1.00 Y Milti. ( >=1): 1.00
=]
X-Var.: Tinme Si nul ati on:

Def aul t

SCREEN 29.

FILE AND PLOTTER OUTPUT

Use “File and Plotter Output” to select the graph output option to file
output or to both plotter output and file output (see Screen 30, below).
The output file can be in either HPGL or Postscript format. The graph
file can be imported into other graphic editors, word processing program
or drawing programs for further modification.

: Select G aph Options Exit
— [ =] Plotter/File Qutput Options

Pl otter Type Orientation
(o) HPGL (e) Portrait
( ) Postscript () Landscape

Pl otter Com Port Pl otter CQutput Option

comvt () Both Plotter & File

() (e) File Qutput Only
() cowe

Fil e Nane:

C: \ DSSAT3\ SOYBEAN\ QUTPUT00. GRA

=
ScreeNn 30.
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SAVE GRAPH OPTIONS

Changes made with the “Set Graph Options” or “Save Options” menu items
under OPTIONS in the Wingraf main menu saves selected configurations to the
tile called GRAPH.INI. Normally, Wingraf configuration data will be handled
and updated through the Wingraf menu structure. You may wish, however, to
edit GRAPH.INI with a text editor. Thus, a listing of the contents of GRAPH.INI
which pertains to Wingraf is shown in Table 2.

Two sections of GRAPH.INI hold configuration data for Wingraf and for the
default output device. Under the [WINGRAF] section of the GRAPH.INI file,
defaults for plotting in Wingraf are defined. Specifically, they are:

geolor0 to gcolor7: Refer to the default color palette for plotting.

interval: Number of major divisions on the X and Y axis.
tics: Number of tic marks between the major divisions.
days: ‘D’ for day after planting date; “Y” for day of year.
symbols: ‘C’ for connect symbols with lines; ‘S” for plotting.
symbols alone; or “B” for both symbols and lines.
thickness: ‘T” for thick lines; ‘N’ for normal width lines
plot: ‘P’ for plot simulated data; ‘D’ for don’t plot
simulated data.
exp: ‘A’ for always plot experimental data; ‘N’ for never plot; or
‘P’ for prompt when data are available.

Under the [Device] section of the INI file, defaults for the selected output device
in Wingraf are defined. Specifically, they are:

output: ‘S” for screen Dump; ‘P’ for plotter and file output; or ‘F’ for
file alone.

driver: “0” for Epson MX; “1” for Epson LQ; “2” for Epson FX; “3”
for Toshiba P; “4” for HP Laser Jet; or “5” for HP Ink
Jet.

plotter: “0” for HPGL or “1” for Postscript.

port: “0” for LPT1; “1” for LPT2; “2” for COM1; or “3” for COM2.
orientation: “0” for Portrait or “1” for Landscape.

resolution: Resolution.

xmult: X-multiplier.

ymult: Y-multiplier.

file: Name for file output.
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TABLE 2. ExampPLE OF A WINGRAF GRAPH.INI FILE.

[ W NGRAF]

gcol or0=1
gcol or 1=15
gcol or2=14
gcol or3=12
gcol or 4=15
gcol or5=10
gcol or6=11
gcol or 7=13
interval =4
tics=5

days=Y

synbol s=B

t hi ckness=T
pl ot =P

exp=N

[ Devi ce]

out put =F
driver=1
plotter=1
port =2
orientation=0
resol ution=1. 00
xmul t =1. 00
ymul t =1. 00
file=C \ W NGRAF\ QUTPUT00. GRA
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NOTES.
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