User Guide
(for software version 1.7.2)
June 2020

About this user guide
This user guide was originally compiled in 2014 for the C-Farm Options program by:
•
•
•
•
•
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Cam Nicholson – Nicon Rural Services, Geelong
Eric Zurcher – CSIRO Plant Industry, Canberra
Rick Llewellyn - CSIRO Ecosystem Sciences, Adelaide

The model was improved in 2019 through funding from GRDC project (9176148) –
Extension knowledge and resources to manage risk and exploit opportunities to improve whole
farm profit through integration of cropping and livestock enterprises in the GRDC Southern
Region.

Modifications to the program were made by Eric Zurcher, CSIRO Plant Industry, Canberra
and Dan Ferguson. Updates to the manual were made by Cam Nicholson, Nicon Rural
Services, Geelong.
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Overview

1.1

Background

Broadacre agricultural production systems in Australia are often a complex mixture of
resources (land, labour, water, cash) and activities (crops, pastures, livestock). The
efficient use of these resources and external inputs such as fertiliser is an important
factor in overall productivity and profitability.
The Farm Options is a bio-economic tool to assess the efficiency and impact of changes
in practices and inputs to farming systems that may include both cropping and
livestock. It uses a water use efficiency framework to calculate the whole-farm impacts
of selected farm practice changes. It builds on an earlier tool called 'Benefit' developed
by the CSIRO that also used a water use efficiency framework.
The intended target audience for Farm Options includes:
•
•
•

Farmers/advisors - to investigate the benefits and risks of various farm practice
changes based on their capital, markets, regional climate and soils
Researchers - to quantify the benefits and risks of alternative practice changes in
various regions at both the paddock and/or whole-farm scale
GRDC - to investigate measured practice changes in different regions at the
whole-farm and regional scale

The tool allows the user to set up an existing (or example) farm structure, allocate crops
and pastures or crop/pasture rotations to different paddocks or land use systems, and
include different animal enterprises (breeding or trading) using sheep and/or cattle.
Alternative scenarios of various farm practices, animal enterprises, crop rotations, etc
can be assessed against the existing or baseline scenario in biological terms of total
biomass and grain production, animal production and feed supply, and water use
efficiency. Economic assessment is made in terms of gross margins, profitability and
risk, and environmentally through groundcover, runoff and drainage.
The model uses the plant available water content (PAWC) of the soil with monthly
rainfall and evaporation data to calculate crop and pasture growth using transpiration
efficiency coefficients selected by the user. Animal growth calculations are based on
deterministic growth rates of the animal type (NRDR, 2007) and the available feed
supply.

1.2

Loading the Farm Options software

The Farm Options program can be downloaded from www.grainandgraze3.com.au
found under the tab ‘tools and calculators’.
Identify the Farm Options section and click on the link to access the software. The
following window will appear.
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Either save the file or allow the file to open with windows explorer. Double click on the
Farm Options setup.
NOTE: Your computer may be running virus protection software that advises not to run
the file. This is because the file has had few users to date. It is safe to run.
The installer will automatically create the necessary folders and short cuts if you follow
the prompts. It will be installed as Farm Options.

1.3

Basic structure

Farm Options starts with a project. Commonly a project is a farm (pink panel in figure
1).
Within each project the user creates one or more scenarios (blue panels in figure 1). As
the name suggests, a scenario is simply a chosen combination of soils, plants and
animals. Commonly a user will create a baseline scenario (how the farm currently is)
and then clone this baseline farm and make changes. This way different scenarios can
be compared to the current.
Within each scenario the user defines land units (yellow panels in figure 1). These are
the building blocks of the farm model. Soil type, water holding capacity and the plant
production system are defined for each land unit. The area and rotation length is also
defined. Land units may be considered a single paddock or a group of paddocks that
have the same characteristics (to reduce the number of land units).
Within a land unit the user creates a rotation by selecting and inserting land uses into
each land unit. They are referred to as Land Use Options or LUOs (green and brown
panels in figure 1).
The animal production system is defined in the stock tab (grey panels in figure 1).
Animals can graze parts or all of the rotation depending on what the user has defined
for each LUO.
For simplicity, this guide uses ‘Land Units’ as the basic management unit.
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Land units

Figure 1. Structure of the Farm Options model in relation to a farm enterprise
Crop and fodder production in Farm Options is based on a water use efficiency
framework1 (figure 2). The model calculates total biomass and then uses this to
determine grain yield or metabolisable energy for grazing.
Animal demand is calculated in megajoules of metabolisable energy (MJ ME/kg) each
month from known reference weights for different defined classes of livestock, their
physiological condition and desired change in liveweight. If there is insufficient
metabolisable energy in the biomass, then supplementary feeding occurs to fill the
shortfall.

1

Based on FAO Land and Water Development Series No.56. FAO Publications, Rome. Pp300.

5

Figure 2: Schematic diagram of how crop production and animal energy is derived
Grain yield = total biomass production x Harvest Index
(HI)

Harvest index (HI) - how much of
the total biomass is converted to
grain.
Transpiration efficiency (TE) - how
much of the actual
evapotranspiration is converted
into biomass. It is a critical and
highly sensitive value.
Potential evaporation (Eo) Derived from meteorological data
so based on rainfall selection

Soil plant available water capacity
(PAWC) - Difference between
drained upper limit (DUL) and
lower limit or wilting point (DLL).
Depletion fraction (DF) - The
proportion of PAWC at which
restrictions in plant growth begin
to occur. It is crop specific.

Energy for animal production = total biomass production
x Metabolisable
metabolisable energy of biomass (ME/kg)

Total biomass production =
Plant evapotranspiration (ETc) X
transpiration efficiency (TE)

Metabolisable energy (ME/kg) –
monthly available energy produced per
kg of biomass. Also includes a portion
of residual from previous months

Actual evapotranspiration =
Potential evaporation (PE) x Crop Factor
(CF) x Water available for growth(W)

Crop factor (CF) - reflects varying biomass
production efficiency when a crop or pasture
is in early, middle and late stages of growth.
Crop stress factor (Ks) – Crop coefficient adjusted for crop stress

Plant evapotranspiration (ETc) =
Water available for growth (W),
potential evaporation (Eo), Crop Factor
(CF), crop stress factor (Ks)

Water available for growth (W) =
Soil plant available water capacity (PAWC), Depletion
fraction (DF), monthly rainfall (R), monthly runoff and
drainage (R&D), residual soil moisture (SM)

Monthly rainfall (R) – historical total
monthly rainfall for the farm location.
Monthly runoff and drainage (R&D) – this
is the water lost from the system due to
over land flow or ground seepage
Residual soil moisture (SM) – The amount of
soil moisture at the beginning of the month, i.e.
what was left over from the previous month

1.4

Navigation around Farm Options

Open Farm Options from your desktop by double clicking on the

icon. This will

load a default parameter file and a screen of scenario outputs similar to Figure 3. This is
referred to as the Project screen.

Figure 3. Example project screen, showing the summary outputs for three scenarios in
a project called “Ouyen (Vic)”. Note: The version that appears may be different to this
screen.
Initially, when a project is first opened, clicking on the Project Properties or the
Selected Scenario button will not do anything. In order to open a scenario and see the
farm structure (number of paddocks) and selected land use options for each paddock,
either:
(a) hold the cursor over the output for a particular scenario, the whole column will
change colour and a hand appear. Click and this will open the brown Paddocks
screen (Error! Reference source not found.) with the selected scenario; or
(b) click on the check box above the name of the desired scenario, then click on
Selected Scenario.
Thereafter, from any screen you can simply click on Selected Scenario and it will take
you to one of the Scenario screens.

The number of paddocks, crop/pasture rotations, stock details and farm overhead costs
can then be edited by clicking on the relevant buttons labelled ‘Land Units, ‘Rotations’,
‘Stock’ and ‘Overheads’.

1.5

Steps to constructing a new project

When the program is started, it will automatically open the parameters for the last
project (farming system) that was used or the project embedded in the program. The
name of the project set will be displayed next to the heading ‘Project’ on the Project
screen (see Figure 1).
To set up a project (farming system) parameter set of your own, there are 5 steps
required:
1.
Select or create a climate file for you region/farm (Section 1.6).
2.
Create and name a new project parameter set, or edit and rename an existing
parameter set (Section 2)
3.
Edit and/or add land use options suitable to your area and the desired analyses
to be undertaken (Section 3).
4.
Set up your baseline and alternative paddock and crop/pasture rotation
scenarios (Section 4) , livestock enterprises (section 5) and overhead costs (section 6)
5.
Run the scenarios and the report (Section 7).
It is easy for some parameters to be overlooked, or to make typing errors in entering
parameter values, therefore it is essential that the outputs are thoroughly scrutinised
before conducting further analyses. It is advised to DOUBLE CHECK ALL THE
OUTPUT to ensure that the values calculated by the model are REALISTIC.

1.6

Constructing a rainfall and evaporation dataset

The model uses historic monthly rainfall (mm) and pan evaporation (Eo) data to
calculate monthly growth rates of crops and pasture (refer to figure 2). The files
comprise 4 columns (Year, Month, Rainfall, and Evaporation) (Table 1). Data must be in
multiples of 12, starting with January (month 1) and finishing with December
(month12). An error message will appear in the program if the rainfall file being used
does not have a full year of monthly data.
The Farm Options installation file comes with example rainfall files stored as Excel
‘*.csv’ files. Supplied files are located in My Documents\Farm options\RainfallData. If
none of these locations are suitable for the particular region, users can create their own
file in Excel. Data can be obtained from SILO (www.longpaddock.qld.gov.au/silo). Refer
to appendix 1 for steps to create a rainfall data file.
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Table 1. Example of the layout of a monthly rainfall and evaporation file.
Ouyen
Year

month

monthrain

montheo

1960

1

19.9

198.48

1960

2

13.4

158.70

1960

3

79.4

158.35

1960

4

84.0

120.90

...

...

...

...

2019

11

66.4

138.99

2019

12

239.2

142.41
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2

Establishing a new project (farming system) and
parameter set

There are two ways to set up your own project:
(a)
(b)

2.1

Create and name a completely new project, or
Open, edit and rename an existing project

Creating a new project

To create a new project (farming system), on the Project screen click on the first blue
icon (circled in red in Figure 4) to the right of the project name, or click on the green
icon in the top left-hand corner of the Project screen (arrow in figure 4) and select
‘Create New Project’. This will create a new project with the title ‘New project’ with a
single default scenario listed as ‘New scenario’. The project can be renamed by
overwriting the new project name.

Figure 4. Project screen, indicating icons to create a new project
The New Project will be filled with default data so the program will run. Data needs to
be checked and adjusted as necessary.
HINT: If you have an existing model where the economics section is correct, it is better to
use the same project with a different name (using save as), rather than creating a new
project.

2.2

Opening an existing project

To open an existing project (farming system), on the Project screen (Figure 4) click on
the second blue icon to the right of the project file name, or click on the green icon in the
top left-hand corner of the Project screen and select ‘Open Project’. This will open the
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folder and display any project available (*.cfo). If the current project you are working
on has not been saved, it will ask you to save this before proceeding.
Select the desired project, and click open. The project will open and display one or
more scenarios on a screen similar to Figure 4. The existing scenarios can then be
edited, copied or deleted as desired (see below).

2.3

Selecting a rainfall set for your region

Existing projects can be linked to different rainfall data. A different rainfall data set can
be selected in 2 ways. Firstly, select the Project screen, then either:
(a)
click on the text box to the right of the label ‘Rainfall data:’ and type in the
name of the required dataset. As a new name is entered, the message ‘Rainfall
Data File not found’ will be displayed, but as soon as the typed name matches an
existing file name, the file will be automatically opened; or
(b)
click on the blue icon to the right of the text box; this will open the folder
and display the rainfall datasets available (*.csv files). Select the desired dataset,
and click open.

2.4

Saving and renaming a project

This can be done in 2 ways.
(a)
The new project can be given a new name by clicking on the text box
containing the current project name, next to the heading ‘Project’, typing in an
appropriate name, and clicking on the third blue icon to the right of the project
name. This will save the current project under the new name.
(b)
Click on the 4th blue icon (right hand one). This will open the Windows
saving screen, type in a new name for the project and click save.
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3. Creating land management units
Land management units (LMUs) need to be define before Land Use Options can be
applied. The LMUs define the area, soil water holding capacity and length of rotation
before a land use repeats itself.
To create a LMU, click on a scenario (refer to section 1.3). The land management units
screen will appear with a default LMU called “Land Management 1”. Values will appear
for area, Plant Available Water Capacity (PAWC) and rotation length. These can be
ignored, they only exist so the program can load successfully (figure 5).

Figure 5. Land Management Unit screen with default data (which can be ignored).
An infinite number of land units can be created but this increases the time to input data
and navigate changes.
Hint: Consider clustering groups of paddocks where the same land use, rotation length,
irrigation and PAWC applies, rather than trying to do each individual paddock.
Four steps are required to complete a land management unit.
1.
2.
3.
4.

3.1

Rename the Land Management Unit in the Title box
Enter the Area in hectares
Enter the PAWC for the soil
Enter the rotation Length. If the rotation length is different to 5 years there will
be a prompt asking “Confirm changed number of years”. Click Yes.

Estimating PAWC

PAWC determines the ‘size of the soil bucket to hold water’. Typically the PAWC
calculations are considered to a depth on 80 to 100 cm. If users are unsure of their
PAWC, an estimate can be made using soil texture as an indicator (table 2). Other
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sources are also available to make these estimates including soil moisture probes and
regional soil maps.
Table 2. PAWC estimates (mm water) per 10 cm of soil.

Horizon
Topsoil
Subsoil

Clay
15
17

Clay
loam
21
21

Soil texture
Sandy
Silty clay
Loam
loam
loam
26
22
23
21
18
18

Silty
loam
29
22

For example a soil with 20 cm of loam topsoil and 60 cm of clay subsoil would have a
estimated PAWC to 80 cm of 154 mm (2 x 26 mm + 6 x 17 mm).
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4

Land use options

Land use options (LUO) describes the use and duration of pastures or crops grown.
Typically they consist of a mix of annual crops (e.g. wheat, barley, canola, pulses),
annual pasture (e.g. annual rye grass, forage oats), perennial pastures (perennial grass
and clover, lucerne) and stubbles.
Each land use option has a unique set of parameters (growth rate, harvest index, costs,
revenue, etc). A generic or default LUO library is supplied with the model. When the
model is first opened it will automatically upload the default set of LUOs or the
previous LUO you were using when you last saved, along with the associated
parameters for each. Users can upload a different set of default LUOs, if available
(section 4.1).
It is unlikely the default LMUs supplied will accurately represent your farming system.
They need to be customised to ensure the model accurately represent the anticipated
production from each selection. This may require modification of existing LUOs or
creating new LUOs.
To examine the LUO library ,the user needs to open the Rotations tab. Click on this tab
(circled red) and the following screen will appear (figure 6). The LUO library is listed
on the bottom right (red arrow).

Figure 6: Rotations screen with Land Use Options Library
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4.1

Opening default land use options

To open the Default Land Use Options screen, click on the Default Land
Use Options symbol on the top right of the Land Use Options Library
(orange circle in figure 6).
Clicking on the symbol will open the default LUO library. The different LUOs are listed
on the left of the screen. Options on the left hand side of the library can be rearranged
by highlighting, holding the left hand mouse button down and dragging up or down
through the list.
When an option is selected, the properties that enable calculation of the monthly
drymatter, grain yield and feed quality (as outlined in figure 2) are displayed (figure 7).

Figure 7: Properties screen for Land Use Options Library.
A second view in the land use option screen are the costs. Clicking on the costs tab (red
arrow in figure 7) will open the costs screen. Within this screen all costs can be added.
These can be lumped together or split into individual inputs if required. A total of all
costs is automatically shown in the grey box. It is also automatically transferred to the
properties page. Total costs can only be changed in the cost page and not the properties
page.
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4.2

Loading and saving default land use options

New sets of land use options (LUOs) can be loaded or saved (exported) using the 2
right-hand green icons (up and down arrows) to the right of the screen title on the
Default Land Use Options (red circle in figure 7). Hold the cursor over these green
icons and a message will display the action of each icon.
To Load a new set of LUOs, open the Default Land Use Options screen and click on the
right hand (5th) green button (with the down arrow) to the right of the screen label of
‘Default Land Use Options’ and the folder of available files (*.luo) will open. Select the
desired file, and click open. The new land use options will be downloaded into the
model.
To Save an existing set of LUOs, open the Default Land Use Options screen and click on
the 4th green button (with the up arrow) to the right of the screen label of ‘Default Land
Use Options’ and the folder of available files will open. Type in a new name or accept the
default name, and click save.
Hint: If you have loaded an existing set of LUO for your particular region (e.g. Mallee Land
Use Options) and make changes to the LUO parameters, then , if you want to save these
changes to the loaded file, then you must save (export) the changes back to the file that
was loaded (e.g. Mallee LUO). If you save only the project, then the revised parameters are
saved only as long as the default LUO file is not changed in the project. If you load a
different LUO file to check a parameter, then reload the Mallee LUO file, your previous
changes will have been lost.

4.3

Adding, copying, renaming and deleting default land use options

New land use options (LUOs) can be added or existing options copied or deleted using
the three green icons to the left of the screen title on the Default Land Use Options.
Hold the cursor over the green icons and a message will display the action of the
particular icon.
To Add a new LUO, click on the left green icon. This will add a new default
LUO with the title ‘LUO1’. It will not contain any meaningful values. All
values, including g the name need to be entered.
To Copy an existing LUO, select the LUO to be copied on the list down the left
hand side, then click on the 2nd green icon. This will add a copy of the selected
LUO as a new option with a title the same as the selected option, but with an
added numeral e.g. ‘Wheat’ would be added with a title of ‘Wheat 1’.
To Delete an existing LUO, click on the 3rd green icon.

To Rename a LUO, select the LUO on the list down the left hand side, then click on the
text box to the right of the label ‘Name:’. Enter a new name for the selected option.
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Hint: Copying existing LUO, then renaming it and modifying certain parameters is a quick
way of creating other land uses. For example if you had a wheat LMU but in some years
wheat followed a pulse crop you may wish to copy the ‘Wheat’ LMU, rename it ‘Wheat
after pulse’ and make some subtle changes. This may be to reduce the nitrogen costs and
maybe increase the early growth figures.

4.3.1 Definitions of the LUO property parameters in the LMO library
There are many land use option property parameters that can be edited. They all have
an influence on the total drymatter production, grain yield, quality of feed available for
grazing, income and costs. A short definition of each parameter is provided.
Duration: This determines the length (in months) of the land use.
Total costs: This is the sum of costs from the costs tab and cannot be edited on
this screen.
Price (on farm): The price received for any grain or fodder produced (i.e. non
livestock commodity). Expressed in $/t. Historic grain and fodder prices can be
found at the Grain and Graze 3 website.
Harvest Index (HI): Proportion of the total above ground biomass of the crop or
fodder which is converted to grain or silage/hay. Indicative values are provided.
(table 3).
Table 3: Example harvest indices for common crops
Crop
Cereals
Canola / Safflower
Pulses
Maize
Sorghum
Rice
Cotton

Typical HI
0.40
0.30
0.30
0.40
0.45
0.50
0.30
Source: ResearchGate

Hint: A value in the harvest index not only calculates grain or hay yield but is also used to
determine if any expenditure is allocated to crop cost or pasture cost. This is important if
costs are assigned to a stubble or fallow LMO. If there is no harvest index recorded, the
stubble costs (such as spraying weeds) are assigned to the livestock enterprise. To prevent
this occurring, use a harvest index of 0.0001 (the smallest value possible). It will then
assign the costs to the crop enterprise but have negligible effect on crop yield.
Depletion fraction (DF): The proportion of soil plant available water capacity
(PAWC) at which a restriction in plant growth begins to occur (table 4). Values
range from 0-1.
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Table 4: Example depletion fractions for common crops
Crop
Cereals
Canola / Safflower
Pulses
Maize
Sorghum
Lucerne
Pasture
Rice
Cotton

Typical DF
0.55
0.60
0.45 to 0.50
0.55
0.55
0.60
0.55 to 0.60
0.20
0.65
Source: FAO

Restrict sowing date: If this box is ticked, the start of the land use can only
occur within the selected months. This restrict dropping the land use at an
inappropriate time. Choose the earliest and latest dates from the drop down
menu. This restriction has no influence over whether the crop is actually planted
or not i.e. if there is no rain during the planting window, the model still assumes
the crop will have been planted, but the yield will be very low.
Hint: Only use the restricted sowing dates for crops that are sown annually. Untick
the box for pastures.
Use irrigation: This box only works when editing land use within a scenario. It
has no effect in the default library.
The values in the parameter table are used to calculate monthly dry matter production,
feed quality and availability for grazing.
Month: A unique number for each month
Month desc: This describes the range of months those values can be applied,
depending on where the land use is dropped. If the restricted sowing date is
ticked, the first month will be set between those months, with all following
months within the same restricted range. If the restricted sowing date is not
ticked, the name will correspond with the month in the year where it is inserted
into the model.
Transpiration efficiency (TE): This determines the amount of dry matter
produced for every mm of water transpired. The TE value will normally stay
relatively stable for each month for a particular crop/pasture. Ranges of 10 to 30
are common. Setting the TE to zero for a month at the end of a crop period will
set the grain yield to zero, even without any grazing.
Crop age factor (CF): This is an extra parameter that interacts with
transpiration efficiency. It reflects the biomass production efficiency of a crop or
pasture in different stages of growth. This is often a reflection of the green leaf
area of the plant . When the plant is young, it may be lower due to low
groundcover, when the plant is old it may be low due to senescence. It is
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expressed in a value from 0 to 1. Setting the CF to zero for an extra month at the
end of the crop period will set the grain yield to zero as well, even without any
grazing.
Hint: Considerable time can be invested in getting ‘appropriate’ monthly TE and CF
values. However these values are combined to calculate biomass production.
Therefore one way to check these values is to focus on the calculated monthly and
cumulative biomass production to ensure these are realistic.
Grazed fraction: This is the proportion of the total biomass growth that is
available for grazing. It has a value of 0 to 1. Zero represents no grazing,
meaning the biomass grown in that month is not included in the energy pool for
the animals. One represents all the biomass is included in the monthly energy
pool. A value of 0.5 means only half the biomass grown is included in the energy
pool for that month. This would be the equivalent of lightly grazing a crop or
pasture.
Four important points to note:
•

•

•

•

A value of one does not mean all the biomass offered is eaten in the month if
the animals do not require it. The excess carries over to the next month (less a
decay fraction – section 4.5.2).
If a value of 0 was set in the previous month and grazing is opened in the next
month, the total biomass for the two months, less a decay fraction from the
previous month, is put into the energy pool for the current month. This
enables pastures to be ‘saved’ for a future time.
Grain crops should be set to zero grazed fraction during the growing months
unless it is a dual purpose crop. Grazing these crops will reduce total biomass
and subsequently grain yield unless crops are grazed early and/or lightly in
the season.
For pastures, these can be grazed every month and residue can be grazed in
months following the cessation of growth unless:
o Animals are in containment feeding. Then pasture available should be
restricted, allowing supplementary feeding to automatically commence.
o Newly sown annual pastures
o Crops or pasture locked up for fodder production. More information in
section 4.3.2)

Energy; This represents the quality of the biomass each month, expressed in
megajoules of metabolisable energy per kg.
Dry matter digestibility: This is linked to the energy. Changing one value will
automatically change the value of the other.
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Estimates of feed quality for temperate and tropical plants is provided (figure 6).
Winter crops are equivalent to high quality temperate pasture.

Figure 8: Decline in quality of temperate (top) and tropical plants (bottom) over time
and growth stage
Source: More Beef from Pastures, Future Beef

4.3.2 Representing fodder conservation and containment feeding
Fodder conservation and supplementary feeding is common on many farms. To
accurately represent these practices ,it is important to adjust the harvest index, prices
and area grazed (grazed fraction).
Hay or silage. The month the fodder is removed from grazing (‘locked up’), the
grazed fraction should be set at 0. If only part of a LMU is cut, then reduce the
grazed fraction from 1 to represent the proportion locked up. For example if
20% of a LMU is cut for hay, adjust the grazed fraction in the lock up months in
that LMU from 1 to 0.8. After fodder has been cut, the grazed fraction can be
reset to 1 to represent any regrowth.
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The harvest index (HI) must be set to reflect the average quantity of conserved
fodder produced (as DM/ha). Also include a Price on farm (t/ha) even if the
fodder is not sold but used on farm. This will ‘offset’ the supplementary feeding
costs assigned in section 5.1.1.2).
Cost will need to be adjusted to reflect the additional expenditure (cutting,
baling, collection, extra fertiliser etc).
Containment feeding: If animals are confined or contained to either protect
groundcover, avoid damage to pastures or allow pastures to ‘get away’ at the
break, then access to LMUs must be adjusted. If full containment feeding occurs,
then the grazed fraction would be set at 0 for the months this occurs. Restricting
metabolisable energy from the pasture will ‘trigger’ supplementary feeding to
the level specified by the desired level of animal performance (section 5.1 or
section 5.2). Any new growth accumulated (less decay) will be ‘released’ to the
energy pool when grazing is allowed.
Users will note a dramatic change to the monthly feed demand graph (section
7.3). This is because the area for grazing has been reduced (and the graph
represent monthly metabolisable energy demand per grazed hectare).

4.4 Editing ‘default’ and ‘specific’ Land Use Option properties and
costs
Editing parameters can be done using two approaches. The first approach is from
within the land use options library. This approach is commonly used to change the
default values within the land use library. Changed values will apply every time this
land use is used in the rotation and across multiple scenarios.
The second approach is to click on a specific land use represented in the Rotations
screen. This will open the same default values, but any changes will only apply to that
land unit. However changes can be applied at three additional levels by a single right
click on the mouse. The additional levels are:
•

•

•

To the land use with the same name in a land unit (i.e. land uses in the same
column). This does not change values in other land units, scenarios or the
default LMU library.
To the land units in this scenario. This changes all land uses with the same
name across multiple land units. It does not change the values in other scenarios
or the default land use library.
To the land use options library. This changes the default library and functions
the same way as the first approach.
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4.5

Creating a scenario using land use options library

Total biomass is created by selecting individual land uses from the land use options
library (bottom right of figure 8), then ‘dragging and dropping‘ this land use onto the
appropriate position in the land management unit (left click and hold on land use, then
move over land management unity, then release click). Multiple land uses can be
dragged onto a land management unit to build a rotation. An error message and symbol
will appear if the land use is dropped on an inappropriate start time (only if restricted
sowing dates are clicked on) or is too long for the months available.

Figure 8: Selection of land use with wheat and oats ‘ dragged’ from the library onto the
land management unit.

4.5.1 Using the Auto Rotate option
The Auto Rotate option is available for each paddock (LMU) chosen. This function
enables a rotation described in a LMU to be divided into equal proportions of that
rotation sequence, so a portion of each land use option can occur each year. If the auto
rotate option is not enabled, Farm Options will assume all of the chosen land use occurs
in one year, then all of the second land use in the second year and so on.
An example illustrates the use of the Auto Rotate function. Assume there is a 100 ha
LMU which occurs over 2 years. It is specified that the rotation is crop followed by
pasture. If the Auto Rotate function is not ticked on, the calculation assumes 100 ha of
crop and no pasture, followed by 100 ha of pasture and no crop in the second year. If
livestock are present, this calculates that there is no fodder available for the livestock in
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one year (assuming the crops are not grazed) and 100 ha in the second year. In the first
year, supplementary feeding is automatically calculated, creating large livestock
enterprise costs. If the Auto Rotate function is enables, the calculation now assumes
there is 50 ha of pasture available each year and 50 ha of crop is grown each year. With
fodder available over the two years, supplementary feeding is much less.

4.5.2 Checking the outputs of the LUO property parameters
The drymatter and/or crop yield outputs from each individual LUO can be checked by
placing the land use onto a land management unit. Once in place, three additional pieces
of information appear (figure 9).

Figure 9: Land use option for wheat overlaid on land management unit.
The first is a new column that calculates average dry matter grown (t/ha) (red arrow).
This calculation combines the average monthly rainfall, PAWC for that land
management unit, transpiration efficiency (TE) and crop age factor (CAF). Users can
‘eyeball’ the monthly values to determine if they fit a typical growth curve for the
pasture or crop type and location. Example monthly pasture growth rates can be
accessed at www.evergraze.com.au/library-content/regional-pasture-growth-rates. If
the monthly vales appear incorrect, simply adjust the CAF and TE values.
The second is a sum of the average total drymatter grown and the average grain yield
(based on the harvest index) (red circle). If the average grain yield is incorrect adjust
the harvest index (HI).
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Finally the use irrigation check box is operational. If this box is ticked an extra column
will appear where additional irrigation volumes can be added on a monthly basis. This
adds to the rainfall received in that month. The water cost (per megalitre) can also be
set. Irrigation water will be applied irrespective of the season.
There is an inbuilt biomass decay rate of 0.2 (20%) per month. This limits the amount of
carryover to the next month, although there can still be a large accumulation of residue.

4.6 Removing or altering the length and position of a land use
option on a land management unit
A land use can be deleted, increased or decreased in length or the start position altered
once embedded on a land management option.
Once a land use is ‘dropped’ onto a land management unit and is highlighted, the details
will appear in the top right hand corner of the scenario screen Five new icons will also
appear:
To delete the land use, click on the icon marked
To alter the starting date of the land use, click on the icons marked. Each
click will represent a one month change. If there is no ‘space’ to move the
land use because another land use is occupying the month, an error message will
appear. To overcome this, the land use preventing the movement needs to be shortened
or moved.
To alter the length of the land use, click on the icons marked.
Each click
will represent a one month change. The length is reduced or
increased
by subtracting or adding from the last month in the land use. If increased the additional
month will have NO parameters. Users need to open this land use and add the
appropriate parameters (see section 4.4).

4.6.1 Editing LUO cost parameters
To edit the default cost parameters, click on the Default Land Use Options button,
then click the Cost button to the right of the label ‘View Mode:’
To edit an existing cost for the selected LUO, double click in any column (except the
check box column) of the particular row (Item) you wish to edit. Simply type in a new
value.
To Add a new cost for the selected LUO, click on the left green icon next to the ‘Costs:’
label. A new row will be added to the cost table with default names and zero values. Edit
as described above.
To Delete a cost for the selected LUO, select the particular cost item by clicking in any
column of the particular row (Item) you wish to delete, then click the right green icon
(circled in red) next to the ‘Costs:’ label.
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Hint: Not all details need to be completed to calculate a cost. The minimum required is
simply the unit (set at 1) and the unit cost. This will calculate a total cost for an item.
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5

Developing and managing livestock enterprises

There are four options available for livestock enterprises: cattle trading, cattle breeding,
sheep trading, and sheep breeding. Multiple enterprises type can be included in each
scenario by adding additional enterprises.

5.1 Creating scenario breeding enterprises on the properties tab
(animal types and numbers)
Select a scenario on the Project screen, then click on the Stock button (red arrow).
on the button to create a new stock enterprise (figure 10).
Then click

Figure 10: Creation and selection of a new stock enterprise.
A cattle breeding operation with numbers will appears. Ignore these numbers for the
moment as they are needed to enable the program to load.
From the Herd Type drop down menu (red circle on figure 10), choose the appropriate
enterprise. It will be called New Herd1. Change to an appropriate name.
A list of parameters appear appropriate to the enterprise selected. If sheep are chosen
the parameters will be ewes, rams, lambing % etc. If cattle were chosen the terms will
be cows, bulls calving % etc.
Edit the parameters as required. The numbers chosen must represent a steady state
of that livestock enterprise. As numbers and timing of operations are edited, the
monthly graph of stock numbers (on the right hand side) will change.
The results of some parameters are in grey. These are:
•
•
•

Weaning month
Sale month for young animals
Sale weight for young animals

These results are automatically calculated based on other selections. They appear to
enable a check of the other assumptions.
A list of definitions are provided below (table 5).
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Table 5: Description of livestock parameters to create a stock enterprise.
Parameter
Description / notes
Breeding ewes (at lambing): The number of breeding animals at lambing or calving.
Breeding cows (at calving): This is the reference point for all other stock number
calculations. If empty breeders are culled before lambing
or calving, this will be automatically adjusted for extra
breeders at joining.
Dry ewe weight (kg):
Average weight of breeding animal. This is used as a
Dry cow weight (kg)
reference weight for maintenance and growth
requirements of the breeder and progeny.
Rams per 100 ewes:
Bulls per 100 cows:

No of rams/bulls. If rams / bulls are kept for multiple
years, divide the ram numbers by that number of years.

Ram weight (kg):
Bull weight (kg)

Average weight of rams or bulls. This is used as a
reference weight for maintenance and growth
requirements of the progeny.
Breeding animals at culled each year that are replaced by
purchases and not by retention of young stock. In some
breeding operations replacements for culled adults are
taken from the young stock and there are enough females
to meet this requirement (i.e. the mob is assumed to be
self-replacing). In terminal breeding operations where all
young females are sold, then 100% of the adult culls
would need to be replaced.
Select the month replacement breeders from outside the
flock or herd are introduced. This choice has no effect on
the replacements sourced from retained females.
Select the age to join ewes either at 7 months (lamb at 1
year old) or 19 months (lamb at 2 years old) or heifers at
15 months (calve as 2 year old) or 27 months (3 years
old).
Select the month the majority of animals lamb or calve. If
lambing / calving occurs at more than one time then two
separate enterprises need to be created e.g. Autumn
calving and Spring calving.
Enter the value for the % (on average) of lambs or calves
born compared to the breeders at lambing or calving.
Enter the typical age (in months) when weaned. The
weaning month will automatically calculate based on the
lambing or calving month and the weaning age.
Enter the value for the % (on average) of lambs or calves
weaned compared to lambs born. This accounts for
losses from lambing to weaning. The weaning %
multiplied by the lambing % gives the number of young
animals available for sale.
Enter the value for the % (on average) of young animal
losses per year. This value is applied as losses on a

% culls replaced by
purchase:

Replacements purchased in:
Join replacement ewes at:
Join replacement heifers at:
Lambing month:
Calving month:
Lambing %:
Calving %:
Weaning age (months):
Weaning % (of lambs born):
Weaning % (of calves born):

Annual young animal losses
(%)
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monthly basis for the period animal remain on the farm
(or up to 2 years old).
Annual adult animal losses Enter the value for the % (on average) of adult animal
(%)
losses per year. This value is applied as losses on a
monthly basis.
Shearing month:
Sheep only. Only one selection is possible. The month
chosen is used to determine the number of animals
shorn. If shearing occurs over multiple months, chose a
month (from the graph on the right hand side) that best
represents the total number of sheep shorn. The wool
cut will be automatically calculated based on the class of
stock and age for that month.
Multiple selling times and weights can be chosen. There are two selling times for cull
breeders and up to six selling times for young stock.

Parameter
Sale weight (kg):
Cull sold in (eom):
% total breeders sold:

% total young sold:

Daily gain (kg):

Description / notes
The average weight of cull breeders sold
Select from the drop down menu the month animals are
sold. It is assumed the animals are sold at the end of the
month (eom).
Enter the % of breeders sold in that sale. The % refers to
the number of breeding ewes (at lambing) or breeding
cows (at calving).
If more cull breeders are sold than replacement breeders
available, purchases will be automatically calculated to
maintain the number of breeding ewes or calving cows.
(refer to section 5.1.1.2).
Select the % sold at each sale. The total of the three
selling times for males must add up to 100%. For
females sales represent the remaining portion after
losses, cull breeders and/or purchased replacements are
accounted for. They must also add up to 100%.
Average daily weight gain from birth until sale for each
selling group. This is used to calculate sale month and
sale age. Average daily weight gain should be adjusted to
reflect sale month and sale weight.

Calculation alerts. To ensure the % sales of breeding and young stock maintain a
steady number of females each year, a series of alerts have been included to warn the
user of incorrect selections. This is represented by red borders around specific boxes.
For young stock the % males or females sold must add up to 100%. If not, red borders
will appear around the % total young sold (figure 11). A warning will also appear if the
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user hovers the cursor over the highlighted boxes. Once corrected (adds to 100%) the
red borders will disappear (figure 11).

Figure 11: Incorrect numbering of % total young males sold (left) compared to correct
version (right).
For breeding animals the calculation is designed to maintains a constant number of
breeders. This calculation is based on the:
•
•
•

% culls sold
% annual losses
% natural replacement females that enter the herd.

If the breeders sold exceed the number of natural replacements, then replacements
need to be purchased. The program does not automatically calculate this and must be
specified by the user. An alert will appear if this is required (red borders around the %
total breeders sold and % culls replaced by purchases) (figure 12). Hovering the cursor
over the highlighted boxes will reveal the % of culls required to be replaced by
purchase. The users needs to enter this value.

Figure 12: Incorrect numbering of % total breeders sold and alert indicating % of culls
replaced by purchase required (left) compared to correct version (right).
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In this circumstance, the number of young female stock sold must represent 100%,
although there are no animals being sold.
Once the % culls replaced by purchase is entered, the program will calculate how many
animals need to be bought. This will appear in the economics tab (section 5.1.1.2).

5.1.1 Editing the economic parameters on the economics tab (prices,
sale weights and costs)
The economics tab (next to the properties tab, red circle in figure 13) is used to
calculated income and costs. A template is automatically chosen when the herd or flock
type is selected. The sheep template is the same as the cattle template except it does
not have parameters for the wool price and shearing costs.

5.1.1.1 Income
The top half of the economics page is for income, based on animal sales (and wool sales
if the sheep option is chosen) (figure 13).

Figure 13. Economic screen to edit animal Sale Prices (sheep breeding example shown).
Some results are in grey and are calculated automatically. These are the numbers sold
(and wool cut) on information entered in the properties page and the revenue
generated, based on price x number x weight.
Information is only required for the cells in white. This is the sale price.
The Sale Price (c/kg lwt) and wool price (c/kg cln) are entered by the user. Historic
livestock and wool prices can be found at the Grain and Graze 3 website.
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5.1.1.2 Expenditure
The second half of the economics page are expenditures (figure 14). The main cost
categories are supplements, replacement purchase costs, shearing costs (if sheep
examples are chosen) and flock or herd costs.

Figure 14. Economic screen to edit animal expenditure (sheep breeding example
shown). Note red borders require a value to be entered.
Some results are in grey and are calculated automatically. These are the numbers of
replacement animals purchased, their purchase weight (assumed to be the same as the
weight they are replacing) and cost, based on price x number x weight. If % culls
replaced by purchase is entered on the properties tab, then the number of animals to
be bought by replacement is automatically calculated.
Supplement costs are calculated by the model based on the cost of the supplement and
the metabolisable energy of the product used. Only one supplement type can be used.
Where multiple supplements are used for different livestock classes an average is
required.
Animal and wool growth rates have been derived from extensive analysis to represent
the daily metabolisable energy requirements for animals of different sizes, growing at
different daily growth rates and cannot be edited.
Supplementary feeding is only triggered when the total available metabolisable energy
from the crop and pasture biomass in a month is insufficient to meet the combined
specified demands of the flock or herd. When a deficiency is calculated, then
supplementary feeding occurs to satisfy the metabolisable energy shortfall. Animals are
not permitted to lose condition below set values.
Additional costs to be added by the user (table 6):
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Table 6: Description of livestock parameters to create a stock enterprise.
Parameter
Breeder costs
Ram (or bull) costs

Description / notes
Costs specific to breeders e.g. pregnancy testing, etc
($/breeder)
Costs specific to sires e.g. supplements, vaccines, etc ($/sire)

Weaning costs

Costs specific to weaners e.g. fodder at weaning ($/animal
weaned)

Sale costs
Other costs

All animals e.g. transport, commission, etc. ($/animal sold)
All animals e.g. vet costs, etc. ($/year, not per animal)

To Add an additional cost to any of the categories, click on the left green icon (marked
with a
) next to the label for chosen category. A row will be added below the label
or below any existing costs with a name of ‘New Cost’ and a cost of 0. Click on the name
or value to edit as required. To see these additional costs reflected in the ‘Annual Costs’,
click on the Reports button.
To Delete an additional cost no longer wanted, select the particular cost item by
clicking on the name or the value of the particular item, then click on the right hand
) next to the label for the particular category.
green icon (marked with an

5.1.2 Copying and deleting flocks or herds
Flocks or herds can be copied, deleted or new flocks or herds added using the green
icons next to the label ‘Stock management’.
To Copy an existing flock or herd type, select the flock or herd to be copied from the list
icon.
down the left hand side of the Stock screen, then click on the centre green
This will add a new flock or herd with the same properties and parameters as the herd
copied, and with a name the same as the flock or herd copied, but with an added
numeral e.g. if the name ‘Sheep’ was copied, it would be given the name ‘Sheep1’.
To Delete an existing herd type, select the herd to be deleted from the list down the left
icon .
hand side of the screen, then click on the green

Important: Once a herd type has been allocated to a herd and the animal numbers and
other parameters set, DO NOT click on a different herd type in the drop down menu of
herd types as this will reset the herd type for the selected herd back to the default
animal numbers and parameters.

32

5.2 Creating scenario trading enterprises on the properties tab
(animal types and numbers)
To create a trading enterprise click on the
enterprise.

button to create a new stock

A cattle breeding operation with numbers will appears. Ignore these numbers for the
moment as they are needed to enable the program to load. Choose a sheep or cattle
trading enterprise (figure 12).

Figure 15: Creation and selection of a new stock trading enterprise.
In this example a sheep trading operation has been chosen. It will be called New Herd2.
Change to an appropriate name.
A list of parameters appear appropriate to the enterprise selected. Edit the parameters
as required.
The numbers chosen must represent a steady state of that livestock enterprise. As
numbers and timing of operations are edited, the monthly graph of stock numbers (on
the right hand side) will change. Trading enterprises can accommodate animals of any
age and for an infinite period of time, however there is only one purchase date, sale date
and number bought and sold. Separate trading enterprises need to be created if
multiple trading operations occur each year.
The results of some parameters are in grey. These are:
•
•

Sale month
Sale age

These results are automatically calculated based on other selections. They appear to
enable a check of the other assumptions.
A list of definitions are provided below (table 7).
Table 7: Description of livestock parameters to create a stock trading enterprise.
Parameter
Purchases (annual):

Description / notes
The number of animals that enter the operation.

Purchase weight (kg):

Average liveweight of animals at entry.

Purchase month:

Month animals are purchased.
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Purchase age (mths):
Annual losses %:
Sale weight:
Daily weight gain:
Shearing month:

Average age of animal purchased in months.
Enter the value for the % (on average) of losses per year.
This value is applied as losses on a monthly basis for the
period animal remain on the farm.
Average liveweight of animals at exit.
Average daily weight gain from entry to sale. This is used to
calculate sale month and sale age. Average daily weight gain
should be adjusted to reflect sale month and sale weight.
Sheep only. Only one selection is possible. The month
chosen is used to determine the number of animals shorn. If
shearing occurs over multiple months, chose a month (from
the graph on the right hand side) that best represents the
total number of sheep shorn. The wool cut will be
automatically calculated based on the class of stock and age
for that month.

5.2.1 Editing the economic parameters on the economics tab (prices,
sale weights and costs)
The economics tab (next to the properties tab in figure 13) is used to calculated income
and costs. A template is automatically chosen when the herd of flock type is selected.
The sheep template is the same as the cattle template except it does not have
parameters for the wool price and shearing costs.
The income and expenditure are calculated and edited in the same way as for a breeding
operation (refer to sections 5.1.1.1 and 5.1.1.2).
Hint: Once the number of breeding or purchased animals is set, it is recommended to
check the mean feed balance and monthly energy reports (click reports, then mean feed
balance or energy balance). These will indicate which months there are excesses and/or
deficiencies in feed. It is a very useful way to test if the stocking rate represents times of
excess feed and feed deficits. The main reason for doing this is that supplementary feeding
is triggered when there is a deficit in energy supply and excessively high stock numbers
will trigger large amounts of supplementary feeding.

5.3

Creating linked enterprise operations

Some farming operations may not fit the breeding or trading operation templates. In
these instances, additional enterprises may need to be created and ‘linked’ to accurately
reflect the operation run. Three common examples are provided to demonstrate how
this can be created.

5.3.1 A self replacing wool operation that join older ewes to meat rams
for a season or two before selling.
Two enterprises need to be created. The first is the sheep breeding (wool growing
operation) that sell ‘cull’ ewes to a second sheep breeding enterprise (first cross
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operation). As there are two ewe culling times in the wool growing enterprise, use one
of these culling times to ‘sell’ the ewes that will be joined to meat rams in the first cross
operation. The ‘selling’ represents a ‘transfer’ of ewes out of the wool growing
operation. These ewes sold are given a zero sale value in the economics tab. If required
use the second selling time to sell old ewes out of the business.
The ewes ‘sold’ out of the wool growing business are ‘purchased’ by the second
operation (first cross operation). Ensure the purchase date is one month after the
selling date from the first operation to avoid double counting. Assign a purchase price
of zero to the bought in animals. Then adjust the weight gain, selling date and culling
time to suit the operation. The old ewes from this operation are sold as cull with a
market value.
Hint: Create the wool enterprise first, including the various prices and cost. Then clone
the enterprise to retain the same cost as assigned to the wool enterprise.

5.3.2 A self replacing wool operation that retain a flock of wethers
Two enterprises need to be created. The first is the sheep breeding (wool growing)
operation that sell wethers (and/or dry ewes) to a second sheep trading enterprise
(wether operation). As there are three selling times for wethers in the wool growing
enterprise, use one of these culling times to ‘sell’ the wethers to the trading enterprise
(wether operation). The ‘selling’ represents a ‘transfer’ of wethers out of the wool
growing operation. The wethers sold are given a zero sale value in the economics tab. If
required use the second and third selling time to sell other wethers out of the wool
growing business.
The wethers ‘sold’ out of the wool growing business are ‘purchased’ by the trading
operation (wether operation). Ensure the purchase date is one month after the selling
date from the first operation to avoid double counting. Assign a purchase price of zero
to the bought in animals.
The time animals appear in this operation is determined by their growth rate. This
requires a purchase (starting) weight, a sale (end) weight and a daily weight gain.
Commonly in a wether operation ‘purchase’ and ‘sale’ weights will be the same,
however to get an the animals to appear on the stock graph, the animals must grow.
Therefore users should set a sale weight slightly higher than the purchase weight and
assign a negligible weight gain. The combination of the purchase weight, sale weight
and daily weight gain is then adjusted to create an accurate representation of the
months the animals are in the wether flock (figure 16).
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Figure 16. Example purchase weight (49 kg), sale weight (50 kg) and daily weight gain
(0.00145 kg/day) for 100 wethers ‘sold’ into a trading operation at 17 months and sold
2 years later at 40 months (200 wethers in the wether flock, 100 ‘purchased’ each year
and 100 are sold - assumes no deaths).
Hint: Set the purchase weight and sale weight and then adjust the daily weight gain. The
weight gain can be entered to more than 3 decimal places, but will only appear as 3
decimal places on the screen.

5.3.3 A self replacing spring calving operation that retains dry cows
and move them to an autumn calving herd
Two enterprises need to be created. The first is the cattle breeding (spring calving
operation) that sell ‘cull’ cows or heifers to a second cattle breeding enterprise (autumn
calving operation). As there are two cow culling times in the spring calving enterprise,
use one of these culling times to ‘sell’ the cows that will be joined at a later date for
autumn calving. If required use the second selling time to sell old cows out of the
business. If the females being transferred are the same age as the replacement heifers
going back into the breeding operation, they can be ‘sold’ from one of the three heifers
sales.
The ‘selling’ represents a ‘transfer’ of cows and or heifers out of the spring calving
operation. These cows and or heifers sold are given a zero sale value in the economics
tab.
The cows / heifers ‘sold’ out of the wool growing business are ‘purchased’ by the second
operation (autumn calving operation). Ensure the purchase date is one month after the
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selling date from the first operation to avoid double counting. Assign a purchase price
of zero to the bought in animals. Then adjust the weight gain, selling date and culling
time to suit the operation. The old cows from this operation are sold as cull with a
market value.
Hint: Create the spring calving enterprise first, including the various prices and cost. Then
clone the enterprise to retain the same cost as assigned to the autumn calving enterprise.
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6

Overheads

Overhead costs are entered by selecting a scenario on the Project screen, then click on
the Overheads button (red circle) (figure 14).

Figure 17: Overhead costs tab.
Overheads can be listed as a single item or split into different costs. Click on the button
to create a new cost line.
If existing overhead costs are already included, these can be adjusted if they are to be
button.
retained or deleted by clicking on the
Overheads are apportioned across the whole farm area and not on a per hectare basis. If
scenarios that significantly alter farm operations or change farm size are considered,
then overhead costs should be revisited.
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7.

Running the model and producing reports

7.1

Running the scenarios

To run scenarios in the model at any time simply click on the Reports button at the top
of the Project screen. This button is visible at all times and will run ALL scenarios.

7.2

Viewing output reports

A reports screen will appear. This report screen has 10 preset reports. To view any
report chose the option from the left hand side of the screen (figure 18).

Figure 18: Preset reporting options
A short explanation of each report is provided (table 7).
Table 8: Description of information in each project report
Report

Description

Scenario Summary Given in tabular form showing key economic and efficiency
parameters for all scenarios included in the project. Mostly
presented as $/yr.
Land unit
Given in tabular form showing production, economic and efficiency
summary
parameters for each land unit but for one scenario only. To change
between scenarios, refer to section 7.2.1.
Farm profit
Given in graphical form (box plot) showing average and variation
(risk) in profit for each scenario ($/ha/year) for all scenarios based
on the years chosen in the rainfall data file.
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Farm Costs
Farm revenue
Crop gross
margins

Crop yields

Mean water
balance
Feed supply and
animal demand

Livestock energy
balance

Given in graphical form (bar chart) showing variable costs for crops,
livestock, pasture and fixed costs ($/ha/year).
Given in graphical form (bar chart) showing revenue from crops and
livestock ($/ha/year).
Given in graphical form (either bar chart or box plot) showing gross
margin for each crop across each land management unit in a selected
scenario. A bar chart will show the average gross margin whereas
the box plot will show the average and the variability (risk). The user
can select different scenarios to display. To change between
scenarios or graph type, refer to section 7.2.1.
Given in graphical form (either bar chart or box plot) showing crop
yields for each crop across each land management unit in a selected
scenario. A bar chart will show the average crop yield whereas the
box plot will show the average and the variability in yields. The user
can select different scenarios to display. To change between
scenarios or graph type, refer to section 7.2.1.
Given in graphical form (bar chart) showing the mean water balance
(in mm) for each scenario in terms of transpiration, evaporation and
runoff/deep drainage.
Given in graphical form (bar graph, line graph and box plot) showing
monthly animal demand (bar chart), average monthly fresh feed
supply (line graph), average monthly feed supply (line graph) and
variation in monthly feed supply (box plot). All values are calculated
in MJ ME /ha for each month. The user can select different scenarios
to display. To change between scenarios, refer to section 7.2.1.
Further explanation in interpreting the feed supply and animal
demand graph is provided in section 7.3.
Given in graphical form (bar chart) showing the average energy
balance (in MJ ME / ha grazed) for each month. The user can select
different scenarios to display. To change between scenarios, refer to
7.2.1 Further explanation in interpreting the feed supply and animal
demand graph is provided in section 7.4.

7.2.1 Changing between scenarios and chart type
Several output reports only present one scenario at a time. To choose a different
scenario, go to the drop down menu and chose the scenario you want to display (figure
18).
Some output reports provide an opportunity to display information in either bar graph
or box plot form. To toggle between graph types go to the drop down menu and chose
the chart type required (figure 19).
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Figure 19. Location of drop down menus to change scenario or graph types (figure
from crop gross margins report shown).

7.3

Interpreting feed supply and demand graph

Users are likely to be familiar with feed supply and animal demand graphs calculated in
terms of Kg of DM/ha. Farm options uses metabolisable energy (MJ ME) instead of kg
DM/ha to accommodate variable feed sources in mixed farms, which commonly include
stubbles, supplements and fodders of variable quality.
Farm Options also aims to reflect the volatility in feed supply by using historic monthly
climate data to generate monthly pasture growth rates. This enable the range in feed
available to be displayed (the risk) and not just the average feed supply.
The feed supply and demand graph present four pieces of information.
1. Feed demand. This represent the total energy requirements (MJ ME) from all
stock management operations for a given month (determined in section 5)
divided by the area of land available for grazing in that month (which is
determined by the grazed fraction set in section 4.3.1). This will vary from
month to month depending on the number of animals held and the amount of
land offered for grazing. Restricting the grazed area in a month (with the same
animal demand) will increase the height of the graph. This becomes particularly
noticeable if farms use containment feeding, but also occurs when land is locked
up for fodder conservation or crop stubbles are opened for grazing (graph height
may reduce because more grazing land is on offer). Refer to section 4.3.2.
2. Average fresh supply. This represents the mean or average monthly
addition of NEW metabolisable energy into the system. It is determined by the
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feed growth in the month and the quality of that feed (refer to section 4.5). It is
represented by a line graph but is not the same as pasture growth rates because
the average fresh supply is a combination of dry matter production and quality.
3. Average feed supply. This is represented by the yellow squares and line and
is the sum of the NEW average fresh supply for the month, a proportion on the
average feed supply from previous months (including a decay factor) and the
monthly energy demand by all animals. It has similarities to the average pasture
cover graphs users may be familiar with, but may fluctuate more because it
represents a combination of quantity and energy.
4. Feed supply. This is presented as a monthly box plot graph (or box and
whisker graph), where the ‘ends’ of the boxes represent the 50% range in feed
supply across all years of historic climate information. The lines or ‘whiskers’
represent the highest and lowest 25% of feed supply, with the end of the lines
the most extreme results. Box plot graphs are useful because they represent the
range or volatility in feed supply and provide insights that cannot be appreciated
using average values.
If any of the box plot graph intersects with the feed demand bars, then in that
month the animals are requiring more energy that is being offered by the
combination of feed sources. When this occurs supplementary feeding is
triggered to meet this shortfall. The extent to which the box plot graph intersects
with the feed demand bars also gives an indication of how frequently
supplementary feeding may be required.
Consider an example of a mixed cropping and grazing farm (figure 20). The
lower whisker of the box plot slightly intersects with the feed supply bar. This
means occasionally supplementary feeding will be required in March, but maybe
only 1 year in 15. However by April all of the lower tail and all of the box is
intersecting with the feed supply bar. This suggest supplementary feeding will
occur in April 75% of the time or 3 out of 4 years and in really poor year
(represented by the end of the lower tail), about half of all the animal
requirement will come from supplementary feeding.
The same inference can be made in really poor springs, where some amount of
supplementary feeding would be commonly be required in November and
December before stubbles become available in January and metabolisable energy
exceeds feed demand.
Importantly this chart represents a scenario where there is no adjustment to
animal demand. While a farmer may make decisions to reduce animal demand
when confronted with this scenario, the graph provides a long run view of where
feeding may be required and how often, so contingency plans can be made if the
amount of feeding indicated is above what the farmer is prepared to tolerate.
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Figure 20: Example feed supply and demand graph. Occasional requirement for
supplementary feeding in March (red circle), feeding in most years in April (orange
circle) and some feeding in most Decembers, but could start as early as September
(green circle). Stubble that become available in January avoid further supplementary
feeding.

7.4

Interpreting the livestock energy balance.

The livestock energy balance shows the AVERAGE metabolisable energy balance per
hectare grazed. If the balance is negative (represented by red bars and negative
numbers below the X axis) then demand exceeds supply at least 50% of the time (figure
18). This could also b inferred when the yellow squares in figure 21 appear withing the
feed demand bars (in this example in April and December).

Figure 21: Average monthly livestock energy balance.
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7.5

Saving or printing output reports

The scenarios created will save every time the Reports button is pressed. Alternatively
the user can save scenarios as they are being developed (refer to section 2.4).
Reports can also be captured in three ways using the buttons on the top right hand
corner of the reports screen (figure 22).

Figure 22: Location of buttons to capture outputs (red circle).
A short explanation of each output is provided (table 9).
Table 9: Description of information captured in different printing options
Generate a Word
document

This choice creates a Word document of all 10 reports in sequential
order, as they are listed in the program. Where there are options
within the program to choose different scenarios or chart types, all
graphs will be produced.

Copy the current
report to the
clipboard

This captures the current table or chart being viewed and can be
copied as a picture into Word or if it is a table as cells into Excel.

Print the current
report item

This option prints whatever is visible on the screen.
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8

Developing and managing scenarios

8.1

Adding, copying, renaming or deleting scenarios

New scenarios can be added or existing scenarios copied or deleted using the green
icons to the right of the heading ‘Scenarios’ on the Project screen (figure 3). Hold the
cursor over the green icons and a message will display the action of the particular icon.
To Add a new scenario, click on the left green icon. This will add a new default scenario
with the title ‘New Scenario’.
To Copy an existing scenario, click on the check box above the scenario name, then click
on the 2nd (middle) green icon. This will add a copy of the selected scenario as a new
scenario with a title ‘New Scenario’.
To Delete an existing scenario, click on the check box above the scenario name, then
click on the 3rd (right hand) green icon.
To Rename a scenario, select the scenario and go to the Land units screen. The name of
the selected scenario will appear in the text box next to the heading ‘Scenario:’. Click on
the name in this box and edit as desired.
Hint: It is recommended you copy an existing scenario and then make modifications (as
described in section 4 and section 5), rather than adding a new scenario. This approach
copies all parameters, livestock units, prices and expenses. Then make the appropriate
changes to the new scenario.

8.1

Adding, copying or deleting land units, rotations and stock

A copied scenario can be modified using the same approach described in section 3 (land
management units), section 4 (land use options) and section 5 (livestock enterprises).
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10. Appendices
10.1 Creation of rainfall files
Rainfall files can be created from data obtained from the SILO website. The steps are:

1.
Go to www.longpaddock.qld.gov.au/silo
2.
Select ‘get point data’
3.
The following screen will appear
4.
Fill out the start and end date – remember to use whole years, select the location
and click on monthly summary in the data format.

5.
Then click ‘get data file’. It will save in downloads as a txt file (probably as a
series of number rather than a name).
6.
Start Excel, go to open>browse>downloads and change the ‘All Excel files’ atin
the bottom right hand corner to ‘All files). The download file should appear at the top.
7.
Select the file and open it. A text import wizard will appear.
8.
Click on delimited, then next,
9.
make sure space is ticked, then next,
10. then press finish
11. An Excel file will appear. Go save as>browse>My Documents>Farm
Options>RainfallData. Select as an Excel file (not txt). Leave this file open.
12. Then go open>browse>My Documents>Farm Options>RainfallData>rainfall
template and open it. This template is designed to include date from January 1960 to
December 2010. If other time periods have been selected the template will need to be
modified.
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13.
14.

Switch back to the rainfall file created in step 8.
Select all the numbers from columns D and E, press copy.

15. Switch back to the rainfall template file and paste the numbers into columns C
and D.

16. Check to see if the dates are correct and the last row has a 12 in column B.
17. Go save as and save the file as the weather station name. Make sure the file is
saved as a *.csv file and not an Excel file.
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