
CHOOSING A PADDOCK AND CREATING
ZONES

The best way to get started is to choose one paddock
where variability is obvious. Look for areas that
consistently perform differently, such as sand hills that
always look poor, flats that hold moisture longer, or
patches that consistently stand out in satellite imagery.
Cereals are often the best crop to start with, as they tend
to show clear nutritional responses.

Once you’ve chosen the paddock, the next step is to map
it into zones of land that warrant different management.
There are many and varied methods used for zoning
paddocks, but it is always best to start with applying your
own paddock knowledge to overlay simple zones on a
Google Earth satellite image.

Refinements of these zones can be made when further
layers of information are added, such as yield maps, NDVI
images, EM38 scanning and soil testing. However, always
interpret these layers in context to ensure adjustments
are made for sound reasons.

The key VRT management decisions aim to:
1. Get the right inputs
2. Into the right areas
3. In the right years
4. As often as possible… despite the uncontrollable

uncertainties of seasons and markets!

The main VRT management choices you can vary are:
1.  What to sow and where
2.  Seeding fertiliser rates, seed rates and possibly

seeding depths
3.  Post-seeding fertiliser applications

GETTING STARTED WITH VARIABLE RATE
TECHNOLOGY (VRT) & AGRISOLVE

VRT isn’t about adding complexity for the sake of it,
it’s about fertiliser efficiency, managing risk, and
achieving greater long-term return on investment.
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Paddocks in Mallee dune–swale systems and other regions

are rarely uniform. Sandy rises, shallow stone, loamy flats

and heavier soils often sit side by side, each differing in

moisture holding capacity, nutrient levels, yield potential

and risk profile. Despite this, many growers still apply the

same fertiliser rates across whole paddocks.

The problem with this “blanket rate” approach is that it can

lead to wasted money and lost production. Fertiliser may

be oversupplied in zones that don’t need it, while underfed

areas fail to reach their potential. The result is unrealised

yield potential, lower overall profitability, and greater

financial risk.

Variable Rate Technology (VRT) is about tackling this

variability head-on. By matching fertiliser inputs to the

actual needs and risk profiles of each soil zone, you can

reduce spending on non-responsive soils and target

nutrients where they provide the greatest return. VRT isn’t

about adding complexity for the sake of it, it’s about

fertiliser efficiency, managing risk, and achieving greater

long-term return on investment. The aim is not to even up

yields across paddocks but to manage each soil zone to its

best economic potential.

VRT uses maps and controllers to automatically change

fertiliser and seeding rates across different parts of a

paddock. Even without full automation, the principles of

VRT can be applied through strip trials and zonal

management. The key is learning where and why your

paddock responds, and where and when it doesn’t.

WHY VRT MATTERS



General Soil Description
1. Plant Available

Water Holding Capacity
2. Inherent Soil Fertility

3. Seasonal Risk Factors
(drought periods…)

Heavy clays Good Very High Very High

Good loams Very Good Very High Low

Poor loams Very Good - Good Fair* Medium

Good sands Medium - Good Low Low

Poor sands Poor Very Low* Very High

Shallow stone Poor Fair* Very High

The three main soil type criteria that should be considered
for paddock zoning:

Plant Available Water Holding Capacity (PAWHC) or
“Bucket size” - Soils with a good PAWHC have much
higher yield potentials when they are wet up, which will
greatly impact the nutrient inputs required to achieve
that yield.  PAWHC accounts for soil texture changes
through the root zone depth along with physical and
chemical subsoil constraints. It is particularly relevant
for nitrogen decisions.
Inherent Soil Fertility Factors - Generally, soils with
higher clay content and organic matter have a much
greater ability to hold, mineralise and exchange vital
nutrients with plants. However, other chemical factors
can also impede nutrient availability to plants. This is
particularly critical for phosphorus decisions. Soils with
lower nutrient availability will generally require higher
fertiliser inputs to achieve the same yield outcomes.
Seasonal Risk Profile - Some soils can swing
dramatically in yield potentials based on seasonal
factors. Heavy textured or low PAWHC soils are
extremely susceptible to drought conditions, while
lower lying areas may be more prone to frost damage.
While higher inputs may be required to reach potential
yields, often the risk of financial losses may not justify
these high expenses, particularly when high risk
indicators are present.

With this information in hand, divide the paddock into a
small number of management zones. You can set up as
many zones as you like, but focus on grouping soils that act
the same within a zone and clearly differ from neighbouring
areas. Initially you may wish to keep it simple, with just two
or three zones. These might be sandy rises, mid-slopes, and
flats, or they might be calcareous areas versus darker
loams.
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Table 1. General considerations for a variety of common soil types.

*these soil types can have characteristics that tie up vital nutrients or impair crop germination and growth.

WHAT RATES TO APPLY WHERE

The main principles for choosing input rates in each zone
are a balance of yield factors, soil fertility, and economic
outcomes. A simple first step into VRT is to apply higher
inputs in zones with good stored moisture and lower
fertility, while reducing inputs in higher‑risk areas or zones
with stronger fertility but only moderate yield potential. To
move beyond this, more precise, site‑specific phosphorus,
nitrogen, and seeding rates require targeted approaches
guided by the following principles.

Phosphorus Rates
The three key considerations for targeted phosphorus
management are:

1. What levels of plant available phosphorus are present,
and are they adequate

2. How much applied phosphorus is likely to get tied up in
this soil zone

3.  How much phosphorus is being removed by crops at
harvest or by grazing.

Surface (0-10cm) soil testing of zone soils is critical for
understanding these factors, measuring Colwell P, PBI and
DGT levels.

Phosphorus buffering index (PBI) indicates if applied
phosphorus is readily available to the crop or locked up in
the soil (Table 2). A higher PBI means more phosphorus
must be applied to achieve the same benefit as soils with
lower PBI. This generally becomes more of an issue on some
loamy clay topsoils or stony soils containing more free lime.
The ‘Critical Colwell P’ column in Table 2 shows the soil
phosphorus levels needed for plants to readily access
enough phosphorus for growth in each PBI category. If your
soil test phosphorus levels fall below these values, the soil is
deficient; higher levels indicate a surplus. The right column
outlines the additional phosphorus required per tonne of
grain production where high PBI causes tie‑up.



PBI
Catergory

PBI Rating
Critical

Colwell P
(mg/kg)

Replacement
Plus: kg/T

0-20 Very Low 20 0

20-40 Low 30 0

40-60 Low/moderate 39 0

60-80 Moderate 49 1

80-100 Moderate/High 58 2

100-130 High 63 3
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Table 2. Critical PBI levels for phosphorous management
considerations.

If this all appears too complicated, the web-based AgriSolve
tool can help simplify this. It contains a Phosphorus
Calculator that allows you to enter your Colwell P, PBI and
DGT soil test results for a paddock zone, and guides you
towards the optimal soil levels and desired phosphorus
inputs required. It also allows for NDVI monitoring that can
be used to help identify phosphorus deficient areas.

Nitrogen rates
The three key main considerations for targeted nitrogen
management are:

What is the targeted potential crop yield and how much
nitrogen does this require
What Plant Available N (PAN) is present in the soil &
likely to still be mineralised
The difference between available nitrogen and crop
nitrogen required that needs to be supplied

Nitrogen is a far more dynamic management proposition, as
soil levels and plant requirements can vary greatly between
seasons, soil types and crops, and the need for applied
nitrogen can change mid-season. There can also be
nitrogen losses along the way. 

A simple, but usually effective, initial VRT strategy is to
target higher nitrogen rates into zones with good sands or
sand over clay. This is because they have reasonable water
holding capacity and yield potential but generally lack the
inherent soil fertility to supply enough nitrogen to reach that
potential. Gutless sands generally respond to higher
nitrogen inputs, but carry a higher risk of crop failure in poor
seasons due to low PAWHC. 

Heavy clay flats are also high risk in droughts, but due to
their high inherent fertility will mineralise more nitrogen in
wet seasons to cover higher yields. Therefore, lower
application rates are often appropriate, particularly in drier
starts. Rates for shallow stony soils can generally be
reduced, due to higher risks and potential carry-over from
poorer seasons. Good loams are often the most reliable
grain producers and should be fertilised accordingly. 

These strategies (based on Table 1 criteria) may be more
than adequate to progress into VRT. However, a more
scientific approach based on measurements, critical data
access and calculations may be highly informative and
beneficial in cashing in on opportunities or reducing
exposure to higher risk situations.

DGT indicates whether the plant can access enough soil
phosphorus to maximise its potential (Table 3). Values shift
as the soil phosphorus levels move from deficit to surplus.
Yield Penalty is measured against zero phosphorus
applications, based on trial results. Soils classed as Low to
Very Low are most likely to respond to higher phosphorus
inputs.

Table 3. Critical DGT levels for phosphorous management
considerations.

DGT Category Class
Yield Penalty (relative

to maximum)

100 High 0%

77-100 Adequate 0-10%

58-77 Maginal 10%

40-58 Low/moderate 10-20%

20-40 Low 20-35%

0-20 Very Low >35%

A word of caution on adding phosphorous to build soil to
recommended levels 

For many of these poor performing soils it will be
uneconomic to try and achieve suggested Colwell P levels.
Soils with very high PBI will require even higher rates to build
Colwell P due to phosphorus tie up. It will be wiser to accept
that these soils are less productive, and fertilise to that
level, unless a significant soil amelioration process can be
effectively applied.

A useful strategy for phosphorus management is to ensure
each zone is at its appropriate soil phosphorus level, or
being built to this over time. Then replace what’s been
removed from the paddock since the last phosphorus
application with an adequate fertiliser strategy. As plants
draw most of their phosphorus from the soil rather than the
fertiliser applied, replacing what has been removed or tied
up is often a very effective strategy.
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AgriSolve is a useful, free, web-based tool that is designed
specifically to make all this complexity easy and accessible,
allowing farmers to work out reliable nitrogen rates for each
soil zone using local, real‑time data and only a small set of
key inputs.

The tool provides farmers with a simple template to draw
paddock zones using their knowledge of soil types and NDVI
imagery.

It is important to accept that perfect nitrogen decisions
aren’t possible when so much of the season is beyond your
control. However, there are still many things you can know
at the time of application, such as soil fertility and PAWHC,
that can help lead to more sound nitrogen management
across zones.

Yield potential is often chosen using farmer experience and
intuition, but basing it on soil qualities in each zone,
together with PAWHC information and local rainfall data, can
greatly improve VRT decisions. Once a yield potential is
established, this is converted to a nitrogen requirement
based on a simple formula for the crop type and quality
targets.

The second step is to work out a reasonable estimation of
how much Plant Available Nitrogen (PAN) is in that soil zone,
as well as what is likely to be further contributed due to
mineralisation throughout the season (although some
choose to not include this contribution). Simple estimates
can be made using soil organic carbon and rotational
information, such as yield or dry matter production.

PAN will vary to some extent across a single zone due to
many factors, but applying more reliable information will
greatly assist in achieving better outcomes. Deep soil
testing can provide valuable data for calculating PAN and
show clear differences between soil zones, providing that
samples are taken to the actual rooting depth, account for
subsoil constraints, and accurately represent the zone.

Timing of nitrogen contributions from the previous season
residues becoming available is greatly influenced by the
amount of summer or opening rainfall, the microbial
populations in different soils, and the type of residues
involved. Ideally, deep soil testing should be taken closer to
seeding in late March/early April, but this is not always
feasible.

All this suggests that deep soil N testing needs to be
strategically targeted across different soil types and
rotations. Results should be used as general indicators of
PAN levels, rather than precise measurements for every
zone. By comparing different seasons and conditions,
farmers can build valuable local knowledge to guide future
nitrogen management based on likely PAN contributions.

Farmers are able to view local soil pit images and data, along
with bucket size (PAWHC) and shape, and choose the most
representative soil profile to drop into each mapped zone.

The program automatically accesses 40-year rainfall history
for that site and converts it into relevant rainfall decile data.
It also accesses recent summer/autumn rainfall to estimate
the seeding time PAWHC for each zone. This allows for a
calculation of yield potentials against seasonal rainfall
decile outcomes, for any crop in each zone. Once last
season’s basic crop/pasture details are entered, an
estimation of PAN is calculated. The nitrogen fertiliser
requirements to meet crop yield potentials against
remaining growing season rainfall deciles are displayed,
allowing farmers to choose their nitrogen application rate
strategy. Post seeding nitrogen choices can be later
accessed, accounting for applied nitrogen and further
rainfall.

AGRISOLVE



USEFUL RESOURCES
Mallee Sustainable Farming (MSF): Practical local support and grower-driven information – msfp.org.au
GRDC – Precision Agriculture in Practice III: A detailed guide to VRT, strip trials and data management – Read here
Local agronomists and advisers: Your first point of contact for tailored, paddock-level support.
AgriSolve - https://ag:risolve.com.au/

You don’t need to struggle through zoning,
soil testing or data interpretation on your
own. Many advisers, agronomists and
farmer groups can provide practical help.
Talking through your paddock maps and
strip trial plans with an experienced
agronomist can save you time, money and
frustration.

SUPPORT

Free tools such as AgriSolve, Google Earth and Data Farming NDVI imagery allow you to look back at several seasons of crop
growth. Pay attention to early-season NDVI images, as they are particularly useful for spotting phosphorus-responsive areas.
If you already have yield maps from your header or an EM38 soil survey, these layers add even more detail.

This project is supported by the Murraylands and Riverland Landscape Board and the Australian Government through
funding from the National Heritage Trust under the Climate-Smart Agriculture Program.

https://grdc.com.au/__data/assets/pdf_file/0045/598977/GRDC_PA-in-practice-III_WEB.pdf?utm_source=chatgpt.com
https://grdc.com.au/__data/assets/pdf_file/0045/598977/GRDC_PA-in-practice-III_WEB.pdf?utm_source=chatgpt.com
https://agrisolve.com.au/

