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PA Education and Training Modules for the Grains Industry

These education and training modules have been designed to provide information on the major topics considered relevant to adopting Precision Agriculture (PA) in the Australian grains industry. They are a resource for individual education, for use in developing training workshops or combining with established training materials. Each module focuses on a particular PA subject area and is delivered in up to four sections: 

· basic information - an overview of the important topics in the subject;

· advanced information - a more comprehensive treatment of the subject including expanded detail on the important topics;

· FAQ - common questions, exercises and handy tips; and

· supplementary information and archive - reference material to provide further detail or background knowledge if required.

Individuals can delve to the level of detail they require from each module. Training coordinators can choose the combination of subjects, specific topics and appropriate level of information in each to suit the knowledge of the trainees and the specific goal of a training program. The material in the Basic, Advanced and FAQ sections is provided in ‘open access’ form.  The text, figures and tables can be extracted and used in other presentation formats.  

The modules include some information previously published in the GRDC PA Manual (2006) and also some authorised third party material is included in the supplementary and archive sections. Original references are included for these where necessary and should be used if the material is reproduced or displayed. 

The general reference for the modules is:
PA Education and Training Modules for the Grains Industry.
Produced by Brett Whelan and James Taylor

Australian Centre for Precision Agriculture, University of Sydney 

for the Grains Research and Development Corporation

(2010).

DISCLAIMER

This publication has been prepared in good faith on the basis of information available at the date of publication without any independent verification. The Grains Research and Development Corporation and the Australian Centre for Precision Agriculture do not guarantee or warrant the accuracy, reliability, completeness of currency of the information in this publication nor its usefulness in achieving any purpose.

Readers are responsible for assessing the relevance and accuracy of the content of this publication. The Grains Research and Development Corporation and the Australian Centre for Precision Agriculture will not be liable for any loss, damage, cost or expense incurred or arising by reason of any person using or relying on the information in this publication.

Products may be identified by proprietary or trade names to help readers identify particular types of products but this is not, and is not intended to be, an endorsement or recommendation of any product or manufacturer referred to. Other products may perform as well or better than those specifically referred to.
Advanced information – key points 
· Working with a large number of growers and a large number of different machinery may lead to compatibility problems with proprietary software and proprietary data types. Consultants should make sure they consider this issue. A number of software programs may be needed to operate successfully.
· Web-based Geographical Information Systems (GIS) are available for information transfer between grower and consultant and can be centralised with the consultant. The advanced level PA/GIS data processing packages offer a number of alternatives.
· For most PA users, the intermediate and advanced level PA/GIS programs provide at least basic image viewing and handling tools. Some of the advanced PA/GIS software packages provide functions that allow imagery to be more easily incorporated with other data in agronomic analysis.

· Dedicated decision support packages are growing in number. Programs for specific decision tasks are available but may require a higher level of computing knowledge.

· The ability of advanced level PA data processing packages to carry out map algorithm and other advanced data manipulation continues to expand.
Brief description of software for PA
Mobile applications
	Company
	Software

	AGCO
	HGIS

	AgCode
	Total Field

	AgLeader
	SMS Mobile

	AgRenaissance
	PocketRecon

	Delta Data Systems
	Pocket DLog

	
	Mobile DLog

	
	Pocket spreader

	ESRI
	ArcPad

	Fairport
	PocketPAM

	Farm Works
	Trac mate

	
	Guide mate

	
	Site mate basic

	
	Site mate scouting

	
	Site mate VRA

	
	Site mate multi-VRA

	G K Technology
	Pocket Field Recs

	
	Pocket VR

	SST
	Summit and Stratus

	Trimble
	AgGPS EZ-Map


Table 1: Examples of PA software and the suppliers for mobile applications.
HGIS
HGIS software can scout and map geographic features such as rivers, roads, crops, weeds, pests, or soil types. It can be used to scout a field, measure the area or perimeter of field boundaries, collect swaths to show where fertiliser is being applied, or record the location of tile lines. HGIS supports grid and management zone soil sampling by collecting field boundaries, navigating to sample points, and recording sample locations and data. With HGIS PLUS (Edit, Image, and Print), create and edit management zones from satellite images, or soil type base maps  HGIS PROFESSIONAL allows the collection of geophysical data from a variety of instruments automatically.

Total Field

This software for handheld technology provides bar coding, GPS positioning and internet data transfer. It is used for field payroll, field scouting, production activity planning and recording.
SMS Mobile
SMS Mobile provides field-level accuracy by rolling a pocket-sized version of SMS precision farming software into a handheld PDA device running Windows Mobile 5.0 or higher. By taking the software to the field, farm boundaries can be marked, management zones defined, scout crops, create and record soil sample sites, as well as log other site-specific field data. This information can be used to make more informed decisions before, during and after the growing season.
PocketRecon

FieldRecon is based on the journaling concept. Activities that occur in the field are recorded as journal entries much like a daily log. This provides an easy to use and intuitive approach to recording data. PocketRecon is the PocketPC version of FieldRecon, and is used to collect scouting data, make recommendations, and record pesticide treatments while in the field.
Pocket DLog

Connect to any GNSS receiver and Pocket DLog can map objects in the field as points, lines, areas, survey-lines, survey areas, swaths or samples. Descriptive attributes can be assigned to objects that are mapped. Background views in Pocket DLog can be virtually anything - yield data, electrical conductivity measurements, detailed topography or high-resolution imagery. Optional software configurations extend Pocket DLog function to guidance by ‘ABLine’ or by mapped feature and to specialised sensor collection (EM38, DualEM, chlorophyll meter, depth sounder).

Mobile DLog

This GNSS mapping system is similar to PocketDLog but for Windows Mobile 5 and Pocket PC 2003 devices.
Pocket Spreader

Used for driving spread and spray controllers in variable-rate applications, Pocket Spreader runs on Pocket PC and CE systems. It supports communication with major controller manufactures such as Dickey-john, Rawson (now Trimble), Raven and Spraying Systems. Position input can be GPS, DGPS or RTK/OTF. Guidance as an aid to steering is supported through a ’soft lightbar‘ and/or through connection to an external lightbar. Pocket Spreader also features ’look ahead‘ calculations to assure accurate placement of the right amount of product on the right place in a field.

ArcPad

ArcPad provides an extensive set of tools for mobile GIS applications and tasks. Create, edit, analyse and display GIS data in the form of industry-standard vector and raster image files. ArcPad can also act as a client to ArcIMS, ESRI's internet mapping software.
PocketPAM
This software is designed to run on a Palm OS or Pocket PC handheld computers. This is a series of programs that manage paddock records as well as capturing crop and soil scouting data from field surveys when connected to a GPS.
Trac Mate 
Trac Mate provides a portable data entry solution for field records. Enter detailed field records on chemicals, seed varieties, fertilisers, or weighbridge tickets on-the-go.
Guide Mate

A guidance solution that uses mobile devices such as Pocket PCs, Windows CE handhelds, tablet computers or laptops running Windows 2000 and higher. Connected to a 5Hz or better GNSS receiver, Guide Mate vehicle guidance using ’3D Highway‘ display.
Site Mate Basic 
The first of four levels of Site Mate. Use this software to map points, paths, and boundaries. Site Mate Basic will calculate the area for a field or compute the distance between points on-the-go. Recording points for soil samples (zones), rocks, or other points of interest is possible. Site Mate Basic can also display multiple ’background maps‘ so that soil types, field boundaries, drainage lines, or aerial photos can be viewed while performing other tasks.
Site Mate Scouting

The second level of Site Mate, which includes all the features of Basic. Additional features include logging attributes, navigating to targets, creating grids for soil sampling or 3D display. Key features in Scouting include attribute logging to points, lines, and boundaries and ’Grid Creation Tools‘ that automate a grid and target points for navigation.
Site Mate VRA (Variable Rate Application) 
The third level of Site Mate which includes all the features of Basic and Scouting. This software controls the rate of one product. Site Mate VRA will work with a wide range of commonly used variable-rate controllers. Farm Works is committed in working with all companies to use GPS technology and variable-rate controllers to maximise payback on the farm. Site Mate VRA will support common Arc View Shape files for prescription maps and create ’as applied‘ maps when finished.

Site Mate Multi Product VRA
The fourth level of Site Mate that includes all the features of Basic, Scouting, and VRA. Use this software to control the rate of multiple products. This software currently works with Raven, Rawson (now Trimble), and Micro-Trak controllers, which can control up to five different channels/products. Support for additional controllers will be coming later in 2010.
Pocket Field Recs
A data collection package for collecting field data such as, boundaries, drain lines, weeds, soil sample points etc. It also displays background data for navigation in the field for zone soil sampling. It integrates image and vector layers (drawings are all in Shape file format) and organises data into a structure by grower and field. Since the data is in industry standard formats this data is easily used by other GIS applications. 
Pocket VR
Shape (.shp), bitmap (.bmp), and Jpeg (.jpg) files are currently supported for display as prescription maps. All GNSS information is collected on one tab for display. Prescription maps can be linked to each channel on the controller. Default rates are set to assign rates to areas outside the prescription, or during a GPS outage. Topography, yield data, soil conductivity can all be represented as raster data. As the application is done the spread map is blacked out. Many different aspects of the application are logged - target rate, actual rate, speed, booms status, on or off, speed, heading -to the data card each second.

Summit and Stratus
A mobile and desktop package. Stratus operates on Pocket PC and can be used to collect spatial field information as well as general field operational data. Summit runs on the desktop and links with Stratus to share data. Summit displays imagery and has basic boundary drawing/data creation tools.  
AgGPS EZ-Map 
This software can be used for application logging, field mapping, point, line, and area feature mapping, soil sampling, scouting and planting. With a high accuracy RTK GNSS receiver, the software can be used for topographic mapping. Coverage logging maps provide customers with proof of job quality and can also be used for environmental or other record keeping purposes. 
Data processing packages
Introductory level
	Company
	Software

	AGCO
	GTA200

	
	GTA300

	AGDATA
	Phoenix Farms Mapping

	BackPaddock
	Manager

	CLASS
	Agro Map Start

	
	Agro Map Standard

	eAgribusiness
	iFarm

	Fairport
	gpMapper

	Farmscan
	Data Manager

	Farm Works
	Site

	Leica
	iNEX

	New Holland
	PFS Basic Mapping Software

	Rinex
	PlanIT

	Rokit Science
	Catchman

	SST
	SSToolkit

	TeeJet
	Fieldware suite

	Trimble
	EZ-Office


Table 2: Examples of data processing software and suppliers – introductory level.
GTA 200 Record Keeping

Providing a quick and simple means of planning workloads and processing logged data GTA 200 Record Keeping aims to improve farm management practices with reliable and accurate information. Based on the GTA100 package, GTA200 Record Keeping takes the technology forward a stage further enabling users to create reports on specific areas of the business, such as fleet management, equipment/input usage and field planning.

GTA300 Mapping

Straightforward and easy to use, GTA300 Mapping makes maps using geo-referenced data created with GPS positioning information. As well as using data gathered from tractors and harvesters. Its open file structure allows data from many other systems to be processed. A wide range of third party farm management programs can also read files exported from GTA300 Mapping. GTA300 Mapping adds maps to the reports and features of the GTA suite of PC software tools.
Phoenix FARMS Mapping

With this software property maps for any given information type can be created. This includes property plans, property maps of assessable vegetation (PMAV), field boundaries etc. Integration with GNSS and other Phoenix products is a feature.

Manager

This software is for all planning, recording, reporting and mapping. Manager software can be used for the whole farm, across rotations and paddocks, and even within paddocks. It can be used for planning all farm inputs, operations and outputs and used to assess profitability and risk. Record keeping is quick, accurate and compliant with most management systems. 

AGRO-MAP Start/Standard

Yield mapping programs are available from AGROCOM under the AGRO-MAP name for any size of farm and with customised functions. AGRO-MAP Start for beginners wanting adopt yield mapping. AGRO-MAP Standard provides extensive functions covering all aspects of yield mapping.

iFarm
A software program that imports paddock maps and imagery, to enable farm planning and data recording on a paddock basis. Budgeting and climate analysis tools are included and bulk fertiliser requirements based on yield goals can be calculated.

gpMapper

Supporting live boundary and feature mapping, gpMapper can group and merge an infinite number of layers. It uses a 'View' system and features a full suite of objects that can be added to maps, including circles, polygons, rectangles, lines, points, symbols and text. gpMapper also has a complete map import/export format that supports layer and layer group import/export. 

DataManager

This mapping software creates application maps and displays or prints yield maps or job verification data. It is compatible with the Canlink 3500, Farmlap RT4000 and Farmlap PRO5500 cab terminals. DataManager allows the import of geo-referenced map data in other popular formats including those used by Agleader, Shape files (.shp), Text files (.txt), Geo-Coded Bitmaps (.bmp), CSV files and more.

Site 
With this software layers and GNSS compatibility is added to the Farm Trac software, while retaining all of Trac's great features. Farm Site also supports a limitless number of layers, including soil types or soil tests, fields or next year's planting intentions. Farm Site works with all major yield monitors.
iNEX 

Real-time mapping, guidance, and rate and section control software. Compatible with most GPS receivers and rate controllers. iNEX comes with standard guidance options, unlimited line storage and multiple field views plus software add-on options. 
PFS Basic
This software allows all basic operations between PC and vehicle and vice versa. For example yield maps, guidelines, obstacles, satellite map importation,.

PlanIT

This office management software produces plans for product application and rates. Records created in the field can be uploaded, reviewed and records kept for later analysis and planning.

Catchman

This basic geographic information system (GIS) provides a data editing and viewing system. It is designed to complement powerful packages such as ArcView and MapInfo and allows accurate and trusted data capture. There are two versions of Catchman; the basic version is Catchman Planner. Catchman Plus has all the features of Catchman Planner with additional advanced options.

SSToolkit

This GIS is designed for farmers who have access to the more comprehensive analytical services provided by a consultant. It provides mapping capabilities, imagery display and compatibility with soil test laboratories, yield monitoring, data processing and other GIS products.
Fieldware
Fieldware provides a set of tools to map fields, collect soil data, guide machines, control a variable rate application, and move data into a GIS. 

EZ-Office 

This package recognises data from the EZ-Guide range of light-bars and the AgGPS FieldManager display. It converts the field-collected records into a farm management record keeping and reporting solution. 

Intermediate level
	Company
	Software

	AGCO
	GTA 400

	AgLeader
	SMS Basic

	CaseIH
	AFS Basic

	CLASS
	Agro Map Precision Farming

	Fairport
	FarmStar

	Farm Works
	Site Pro

	G K Technology
	Ag Data Viewer

	John Deere
	Apex Farm Management

	LandView Systems
	LandView DSS Pro

	Map Maker
	Map Maker Pro

	MapShots
	EASi Suite

	New Holland
	PFS Advanced Mapping Software

	SST
	SSToolboxLite


Table 3: Examples of data processing software and suppliers – intermediate level.

GTA400

This software provides the ability to display map layers and produce application maps. It incorporates and significantly extends the capabilities of the GTA100 Communicator, GTA200 Record Keeping and GTA300 Mapping packages with advanced tools and functions. 

SMS Basic

SMS Basic has a wide range of data importing and exporting options, with a comprehensive range of data processing functions. Mapping, editing and reporting functions for yield, soil and prescription operations. 

AFS Basic

With a wide range of data importing and exporting options AFS Basic provides a comprehensive range of data processing functions. Mapping, editing and reporting functions for yield, soil and prescription operations. 

AGRO-MAP Precision Farming
Yield mapping programs are available from AGROCOM under the AGRO-MAP name for any size of farm and with customised functions. AGRO-MAP Precision Farming is used to plan and implement integrated precision farming.
FarmStar
FarmStar is the name used for a package that includes PAM plus the Mapping Module with PA facilities. With a wide range of importing options and data processing functions FarmStar has the ability to capture field data, combine data layers and to export prescription maps.
Site Pro

Site Pro takes the features of Farm Trac and Farm Site and adds a limitless number of clients. Layers of mapping data, together with field and chemical records, can be kept for each client with multi-year yield averaging profit/loss mapping, and prescription maps for variable rate application.

Ag Data Viewer

Module based software that can also be used to capture field data. Yield mapping, drainage utility, prescription map export. It also has some imagery analysis tools.
Apex Farm Management
This provides data management functions for field data gathered from a variety of sources. Apex Farm Management provides an extensive mapping capability, image display and user controlled prescription map construction and export.

LandView DSS Pro

A crop production record keeping and management information system. It includes precision farming and decision support features, a fertiliser analysis module, an economic module, yield mapping and profit/loss mapping capabilities, and GIS features.  
Map Maker Pro

Combines map creation and GIS capabilities. Comprehensive editing and extraction tools. Provides 3D functions for contours, digital terrain models (DTM and views. 

EASi Suite

A crop management software package providing crop planning, crop recordkeeping and GIS/PA functionality. It includes yield map, prescription map, as-applied map, soil test map and soil type map functional capability.

PFS Advanced Mapping Software

The software is an upgrade from PFS Basic Mapping Software. It provides functions for yield maps, guidelines, obstacles, variable rate maps, loading imagery, batch commands and multiple layer analysis.

SSToolboxLite

This software processes fertiliser recommendations for variable rate applications; it offers compatibility with soil test laboratories, controllers, yield monitors and other GIS products. It manages large volumes of data in a systematic manner. Preferences for defaults such as interpolation techniques, laboratory imports, map layouts and export formats can be set.

Advanced level
	Company
	Software

	AGCO
	SGIS

	AgLeader
	SMS Advanced

	CaseIH
	AFS Advanced

	Delta Data Systems
	AGIS

	ESRI
	ARCGIS

	MicroImages
	TNTmips

	Manifold
	Manifold

	Pitney Bowes
	MapInfo Professional

	SST
	SSToolbox


Table 4: Examples of data processing software and suppliers – advanced level.

SGIS
A PA GIS that is built on ESRI ArcGIS components. SGIS uses relational database technology, via Internet Explorer and Microsoft Access. These tools provide easy access to the relational tables and the information in standard data base tools. SGIS provides a comprehensive set of integrated technologies that enable the recording, processing, management and analysis of geo-referenced agricultural data.
SMS Advanced

Building on the features in SMS Basic this PA GIS provides a suite of analysis tools. These include options such as multi-year averaging, profit-loss analysis, recommendation equation building, image analysis. It incorporates multi-client data archiving and customised reports.

AFS Advanced

This PA GIS builds on the features in AFS Basic by providing additional features, in particular a suite of analysis tools. These include options such as multi-year averaging, profit-loss analysis, recommendation equation building, image analysis. It incorporates multi-client data archiving and customized reports.

AGIS

AGIS is PA GIS that can process yield data from multiple brands of monitor, map a variety of data layers and provide equation and map algebra functions for building prescription maps. This program has extensive import and export facilities as well as image analysis and advanced spatial query tools.
ArcGIS

This is an integrated collection of generic GIS software products. While it does not read proprietary data files from yield/soil/controller technology, it can be used with any ASCII file. ArcGIS has a powerful data analysis library and it can store spatial information, provide comprehensive mapping options (including 3D) and can be used to produce prescription files in Shape (.shp) format. Image analysis options are also extensive. Web distribution and server options are available.
TNTmips 

A GIS that integrates imagery along with features presented in other raster and vector formats. While it does not read proprietary data files from yield/soil/controller technology, it can be used with any ASCII file. TNTmips has a powerful data analysis library, it can store spatial information, provide comprehensive mapping options (including 3D) and can be used to produce prescription files in Shape (.shp) format.

Manifold 
A generic GIS and mapping program using vector and raster formats. While it does not read proprietary data files from yield/soil/controller technology, it can be used with any ASCII file. Manifold includes full scripting and development facilities plus substantial database management and analysis capabilities. It includes Internet Map Server for GIS enabled web sites and Manifold Image Server. It has optional modules for business tools, geo-coding tools and surface tools.
MapInfo

A generic GIS that cannot read proprietary data files from yield/soil/controller technology. However, it can import data in many common formats and has powerful image and data analysis tools. Output files can be produced in a range of formats and it includes an extensive range of business analysis tools.
SSToolbox
A PA GIS that is built on the ESRI ArcGIS components and reads proprietary data files from a large range of PA technology. It uses relational spatial data bases in conjunction with a range of analytical tools for agriculture. Image analysis options are included. It provides sophisticated analysis for decision support and creates fertiliser recommendations through user controlled functions. Prescription maps can be produced in a variety of formats.
Free GIS software

GRASS 

This Geographic Information System (GIS) software is used for geospatial data management and analysis, image processing, graphics/maps production, spatial modelling, and visualisation. GRASS is an official project of the Open Source Geospatial Foundation. 

SAGA

SAGA's first objective is to provide an effective but easy to learn platform for the implementation of geo-scientific methods using a unique application programming interface (API). The second is to make these methods accessible in a user friendly Graphical User Interface (GUI). Together this provides a growing set of geo-scientifc methods ready to be used in numerous applications.
ILWIS

A remote sensing and GIS software that integrates image, vector and thematic data in one desktop package. It includes a wide range of features including import/export, digitising, editing, analysis and display of data, as well as production of quality maps. It has established a wide user community over the years of its development. 
Quantum GIS (QGIS) 

An open source Geographic Information System (GIS) licensed under the GNU General Public License. QGIS is an official project of the Open Source Geospatial Foundation (OSGeo). It runs on Linux, Unix, Mac OSX, and Windows and supports numerous vector, raster, and database formats and functions.
MapWindow

MapWindow is an open source GIS software that is extensible and can be used as an alternative desktop GIS; to distribute data to others: to develop and distribute custom spatial data analyses. At the core of the MapWindow application is the MapWinGIS ActiveX control. Using this control, custom mapping functionality can be directly applied
gvSIG

A tool oriented to manage geographic information. It is characterised by a user-friendly interface, with quick access to the most usual raster and vector formats. In the same view it includes local as well as remote data through a WMS, WCS or WFS source.
SPRING

A GIS and remote sensing image processing system with an object-oriented data model which provides for the integration of raster and vector data representations in a single environment.
Dedicated image analysis software
These software programs offer many advanced functions to manage aerial and satellite imagery. The main use for this software in PA is by researchers and consultants who provide imagery (particularly aerial imagery), or who deal with a large amount of imagery for clients. These packages would also be useful for those wanting to base most farm production data gathering and analysis on imagery.

For most PA users, the intermediate and advanced level PA/GIS programs provide at least basic image viewing and data handling tools. Some of the advanced PA/GIS software packages provide functions that allow imagery to be more easily incorporated with other data for agronomic analysis.
ENVI (ITT VIS)
A software solution for processing and analysing geospatial imagery used by GIS professionals, scientists, researchers and image analysts around the world. ENVI software combines the latest spectral image processing and image analysis technology with an intuitive, user-friendly interface.
ER Mapper (ERDAS) 
This is powerful, yet simple to use, geospatial imagery processing application. ER Mapper Professional enhances geographic data to make it more meaningful. It allows quantitative information to be extracted and problem solving.
Geomatica (PCI Geomatics)
Geomatica has full raster and vector integration and support for over 100 geospatial data formats. It offers processing solutions while maintaining complete interoperability with outside software technologies.
IDRISI (Clark Labs)
An integrated GIS and image processing software solution providing nearly 300 modules for the analysis and display of digital spatial information. 
Imagine (ERDAS)
This package combines remotes sensing and GIS capabilities to process images and extract information. It simplifies classification, ortho-rectification, mosaicing, re-projection and image interpretation, while maintaining the integrity of the geospatial data. ERDAS IMAGINE is available in three tiers, IMAGINE Essentials, IMAGINE Advantage and IMAGINE Professional.
Free image analysis software

Bilko

Bilko is useful for learning and teaching remote sensing image analysis skills. Current lessons teach the application of remote sensing to oceanography and coastal management, but Bilko routines may be applied to the analysis of any image in an appropriate format, and include a wide range of standard image processing functions.
MultiSpec  

A processing system for interactively analysing observational multispectral image data, such as that produced by the Landsat series of Earth satellites and hyperspectral image data from current and future airborne and space-borne systems such as AVIRIS.

Decision support software for agricultural inputs
APSIM
Agricultural Production System Simulator (APSIM) has the capability to simulate the effects of interacting resources and agronomic inputs. Its modular format allows simulation of a large number of different crop types as well as the major inputs that affect yield such as soil water at sowing, nitrogen availability, plant density etc. APSIM was developed to simulate biophysical processes in farming systems, particularly as these relate to the economic and ecological outcomes of management practices in the face of climate risk.

APSIM is structured around plant, soil and management modules. These modules include a diverse range of crops, pastures and trees, soil processes including water balance, nitrogen and phosphorus transformations, soil pH, erosion and a full range of management controls. APSIM resulted from a need for tools that provided accurate predictions of crop production in relation to climate, genotype, soil and management factors, while addressing the long-term resource management issues.
DSSAT
The Decision Support System for Agrotechnology Transfer (DSSAT) has been in use for more than 15 years by researchers in over 100 countries worldwide. DSSAT is a computer software program that combines data bases on crop, soil and weather and programs to manage these factors. In addition the program includes crop models and application programs to simulate multi-year outcomes from proposed crop management strategies.

Yield + N calculator
A user-friendly decision support aid to calculate yield and nitrogen requirements of cereals and canola. Potential yields are defined by the amount of water made available to a crop. However, actual yield is often constrained by factors such as inadequate nutrition, disease or subsoil constraints. A simple spreadsheet model is provided for estimating potential yield and nitrogen fertiliser requirements. 
The model is available in two versions:
· the Generic Calculator - a more general version based on user inputs of growing season rainfall; or
· ‘Your Soil's Potential Calculator’ - a more automated package, designed only for low rainfall situations (<500mm annual rainfall). This estimates water limited potential grain yields and nitrogen fertiliser requirements. 
HowMuch?
This model uses rainfall records to estimate crop yields from crop water use efficiency (WUE) and the plant available water capacity (PAWC) of a soil. With HowMuch? relationships between planting dates and rainfall patterns can be identified and investigated to establish which part of the planting window coincides with the best ‘average’ rainfall, to match flowering date to a period of high rainfall, and to determine whether flowering dates coincide with periods of high probability of rainfall.

HowOften?
This explores long-term rainfall records to find how frequently rainfall events occur. An example of its application includes finding how often planting opportunities occur? This can be used to evaluate the risk associated with opportunity cropping.

HowWet?
Using farm rainfall records HowWet? estimates how much rain has been stored as plant available water, how much nitrogen has been mineralised in the soil, and how much erosion was caused by runoff water during the fallow period.

KASM
The Potassium In Agricultural Systems Model is a soil-crop model that allows short and long term potassium (K) nutrition of agricultural production systems to be assessed. KASM is a simulation model operating on a weekly time-step. This means that at the end of each week, KASM adds rainfall for that week, applies any products the user has specified for that week and calculates crop growth for the week. This process is repeated for a one year period. This type of model provides the capacity to test the model thoroughly against individual trials.
Lime and Nutrient Balance (LNB)
This calculates the lime required to achieve a target soil pH and the nitrogen and phosphorus required to achieve target yields. The nutrient budget component of the software is designed to indicate the nutrient-related sustainability of the system through a ten-year crop and pasture sequence. The software requires inputs to describe a particular crop or animal product, soil type, soil-test information, fertiliser type and amount. It takes account of the nutrients removed in product, leaching losses and soil fixation. It uses monthly weather records supplied with the package and/or actual monthly rainfall supplied by the user.
Lime and Nutrient Calculator
This calculator estimates the acidification and removal of nutrients associated with broad-acre rotations. Acidification and nutrient removal is related to production, leaching and acidifying fertilisers. It covers broad-acre crops, hay, wool and meat production and includes values for macro and micro nutrients. The quantity of ameliorants needed to maintain the status quo are calculated. 
Maxiyield
This evaluates crop nutritional requirements by assessing the current nutritional value to the crop of fertiliser inputs, taking into account a range of factors such as water use efficiency. Information on soil and tissue tests is then assessed to build a comprehensive fertiliser program that allows for variation in soil and environmental factors specific to a property. The user can perform a number of 'what if' scenarios to determine the best solution for the business.
NP DECIDE
This software addresses nitrogen and phosphorus fertiliser decisions. It predicts fertiliser nitrogen and phosphorus, yield and dollar response for any yield potential and soil nutrient status. It includes a soil phosphorus calculator and takes account of the effects of the root disease take-all on responses to different nitrogen sources.

OPTLIME
Explores the chemical/biological and financial responses to managing soil acidity using lime and assesses the impact or relative differences between management strategies. For example, increased tolerance to acidity in the rotation versus surface or subsurface lime applications. It allows the input of soil parameters specific to situations. A wide range of options and the ability to change these options between two concurrent analyses is possible.

PYCAL
This software estimates stored soil water at the start of the growing season or at planting to forecast potential yield for a range of cereal, legume and oilseed crops as the season progresses. It charts rainfall received against expected decile rainfall totals or rainfall received in earlier years. Planting opportunities are identified using a planting rule that can be modified to suit local conditions. PYCAL predicts the likelihood of receiving rainfall to achieve target yields. Yield and water use efficiencies at the end of the growing season are calculated.

Rainman
This contains historical monthly and daily rainfall for 3800 locations and monthly and daily stream flow data for nearly 400 locations across Australia. World-wide, Rainman contains monthly rainfall records for some 9500 locations. This software can be used to: analyse these records for individual locations for seasonal, monthly and daily patterns; forecast seasonal rainfall based on the southern oscillation index (SOI) or surface sea temperatures (SST); group locations for spatial analyses; import monthly and daily rainfall and stream flow data; and print results as tables and graphs or maps.
STIN
STIN is used to produce wheat yield outlooks at the shire level. It estimates stored soil water at the start of the growing season or at planting and forecasts yield for a range of cereal crops as the season progresses and calculates yield at the end of the season. It identifies planting opportunities using a planting rule; forecasts yield for crops as the season progresses based on stress index and previous yields; calculates water use efficiencies at the end of the growing season; calculates yield trend in yield time-series in kg/ha/year. 
SYN (Select Your Nitrogen)
This is a quantitative expert system to address soil nitrogen issues and their effects on yield, quality and financial return in broad-acre cropping systems. Major emphasis is on the effects of rotation, tillage, soil type and rainfall on soil nitrogen availability and its impact on yield, quality (oil per cent and, protein per cent) and dollars for non legume crops. It can handle segregations of cereals. 
The Nitrogen Books
Designed for Central Queensland and the South Queensland/Northern New South Wales area the Nitrogen Books are a compilation of research and farmer knowledge on soil nitrogen management. The books outline the range of tools that are available to manage nitrogen and climate risk for maximum yields and to address soil fertility decline.
WA Wheat
This model enables predications on the impact of particular combinations of season and management on wheat yield, protein content and the leakage of water and nitrate beyond the root zone for locations and soil types across the WA wheat-belt. Data relating to production, quality, phenology, crop stresses, rainfall, water leakage and nitrate leaching can be displayed. Data can easily be exported to a spreadsheet for further analyses.

WhopperCropper
This database consists of pre-run simulations of the APSIM model. APSIM uses the outcomes from the southern oscillation index (SOI) phase seasonal climate forecasting system to produce probabilistic outlooks of crop yield production at the regional level. The pre-run scenarios are very quickly displayed and can be easily graphed in a number of formats. 
Yield Calculator
Yield Calculator estimates stored soil water at the start of the growing season or at planting and forecast yield for a range of cereal crops as the season progresses. This calculation is based on a stress index and previous yields. End of season yield is also calculated. 

Yield Prophet
This on-line, point based crop production model provides grain growers with real-time information about the cereal crop during the growing season. Other crops are being added. Its primary output is the forecast of yield probabilities based on the simulation of crop production from pre-sowing until harvest and the outcome of several seasonal climate forecasting tools. 
Archive documents 

Overview of farm mapping software in Australia

Report by the RIRDC on a number of mapping packages in use in Australia for farm mapping. Provides an assessment of abilities for certain tasks.

SMS file formats

Lists the file formats that can be imported and exported from SMS software. This list is quite a comprehensive list of the file formats in use in PA in Australia.
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