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Case study - Wade and Chad Nickolls, Pinnaroo

Case study snapshot: For Wade and Chad Nickolls, soil amelioration is a risk-management decision as much as a
soil improvement decision. The aim is to reduce the yield variability risk created by non-wetting sands, pH
variability and restricted rooting, while avoiding new risks such as high fuel cost, poor timing, sodic or acidic
subsoil exposure, trafficability problems and underfeeding the extra yield potential.

Why think about risk?
Soil amelioration can reduce poor establishment,
uneven weed germination and underperforming
sandy patches, but the wrong tool or timing can
create cost, trafficability and subsoil exposure
risks.

Where does the reward come from?
The reward is strongest where a clear constraint is
limiting crop establishment, weed control or
higher-value crop options, and where the downside
risk is understood and manageable.
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Wade Nickolls standing beside deep ripping machinery in the Pinnaroo district
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~200 ha/year
targeted amelioration ambition

discussed

10-15 years
possible timeframe to work

through priority country

95% vs 50%
establishment lift observed on

non-wetting sand

28 ha/day
indicative work rate for spading
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WADE AND CHAD NICKOLLS, PINNAROO - AT A GLANCE

WHY THIS CASE STUDY MATTERS
The Nickolls case highlights soil improvement as a long-term decision involving risks and rewards in a low-rainfall
Mallee farming system. The production benefits can be significant: better crop establishment, more uniform
weed germination, improved access to moisture reserves, stronger cropping options and more reliable use of
underperforming hectares. The risks are just as real. Incorrect operation, selecting the wrong zone, a poor
season, or inadequate follow-up nutrition can raise costs, expose sandy soils, reduce trafficability, or bring
hostile subsoil to the surface.

Farmer / location Wade and Chad Nickolls, Pinnaroo district, South Australian Mallee.

Farming system Family-operated dryland cropping business with cereals, lentils, canola and hay; livestock retained on
some poorer country.

Project focus Decision-making under uncertainty: when to invest in amelioration, how far to go, where to stop, and
how to avoid creating new production or financial risk.

Main soil challenges Non-wetting sands, pH variability and acidity, compaction, uneven clay depth, sodicity risk, ryegrass
pressure, frost exposure and trafficability.

Amelioration approach Targeted use of delving, clay spreading, deep ripping, spading, lime incorporation, trial strips and
contractors where the fit is right.

Main decision lens Map and diagnose first, then decide whether to rip, delve, clay-spread, spade, lime, use a rip-and-mix
tool, or leave the area alone.

Main finding The reward from amelioration is strongest where a clear constraint is limiting establishment, weed
control or higher-value crop options, and where the downside risk is understood and manageable.

FARMING UNDER DROUGHT, SEASONAL UNCERTAINTY AND HIGH LAND VALUES
In the Pinnaroo and wider Mallee region, decisions about soil improvement are made amid seasonal uncertainty.
Low and unpredictable rainfall, dry starts, frost risk, herbicide-resistance pressure, high input costs and shifting
land values all influence whether investing in soil enhancement is worthwhile in a particular paddock and year.
Wade and Chad explained that when land was cheaper, expanding could mean buying more hectares. With land
prices rising, the aim is to make existing hectares perform closer to their full potential. Previously overlooked
sandy areas can no longer be ignored if they reduce paddock performance, weed control or crop decisions.

Grower learning
The aim is not to make every paddock perfect. The practical goal is to make poor areas good
enough to farm well, while being clear about the return needed to justify the investment.

THE RISK THE NICKOLLS BROTHERS ARE TRYING TO MANAGE
The main production risk discussed in the interview is non-wetting sand. These areas can germinate poorly,
establish unevenly, and allow weeds to emerge in staggered flushes throughout the season. This makes both crop
establishment and weed control more challenging.
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DIAGNOSIS AND TARGETING BEFORE TREATMENT
A key message from the Nickolls interview is that mapping and ground-truthing lower risk. Wade and Chad use
yield maps, pH maps, paddock observations and trial strips to identify areas where a response is likely. In obvious
problem spots, treatment zones may be straightforward. In flatter or better country, response zones may only be
evident through yield maps or pH data. This targeted approach matters because a large paddock may only have
small areas that need fixing. Blanket treatment can waste money, disturb areas that did not need it, or bring up
material that causes a new surface problem. Targeting also matters for lime, where applying tonnes of product in
the wrong place is both costly and potentially damaging.

THE DECISION PATHWAY: BALANCING RISK AND REWARD

1. Diagnose the
constraint

2. Define the
reward

3. Choose
the tool

4. Time the
operation

5. Feed and
review

Lower uncertainty Stronger confidence

Decision step Risk to manage Reward being chased Evidence before scaling up

1. Diagnose
the constraint

Treating the wrong soil or
wrong layer.

Confidence that the issue is non-
wetting, compaction, pH, clay depth or
another constraint.

Yield maps, pH maps, pits, soil tests, paddock
observation and strip results.

2. Define the
reward 

Spending capital without a
realistic payoff.

Better establishment, weed control,
water use, crop options or yield
stability.

 Target crop outcome, likely response, land
value context and payback period.

3. Choose the
tool

Creating new soil problems
or wasting diesel.

Appropriate loosening, mixing, delving,
lime incorporation or clay placement.

Small strips, contractor trials and machinery
matched to soil type.

4. Time the
operation

Poor trafficability, exposed
soil, failed establishment
or seeding delays.

Improved establishment and rapid
stabilisation of worked soil.

Labour plan, machinery capacity, seasonal
break, soil moisture and seeding window.

5. Feed the
new potential

A better-looking crop that
runs out of nutrition.

Conversion of extra water use and
biomass into grain yield.

Nitrogen, sulphur and nutrition plan matched to
the new yield target.

6. Review and
adapt

Assuming one good result
applies everywhere.

Longer-term confidence to scale the
investment.

Yield maps, biomass, trafficability, weeds,
nutrition response and follow-up monitoring.

The problem is rarely one-dimensional
Non-wetting sand reduces crop and weed germination, leading to uneven emergence and harder weed
control. Acidic patches and pH changes make lime targeting important, especially where large quantities may
be applied. Compaction and soil strength can restrict roots, but deep ripping does not affect all soil types
equally. Sodic, acidic or heavy clay subsoil can create crusting, trafficability or establishment problems if
brought up incorrectly.

Practical rule
Use the map to choose where to look, then ground-truth the paddock. If a ripping strip shows no
response, or the tractor is not working hard, that is also useful information.

An important principle
Slow big decisions down. Diagnose the constraint, define the reward, choose the tool, time the operation,
feed the new potential and review before scaling up.
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Dominant constraint or aim  Likely treatment fit Risk-management note

Non-wetting sand / poor
establishment

 Clay spreading, delving, spading or other
mixing approaches where clay depth and
quality are suitable.

Improves crop and weed germination, but needs good
incorporation, consolidation and establishment planning.

Lupin-type country lifted
towards wheat or lentils

Targeted soil improvement where the likely
return is more than a small lupin yield gain.

Be clear about the economic target; higher-value crop
options may justify more investment.

Compaction or restricted
rooting

Deep ripping, or rip-and-mix options where
soil strength is the main issue.

Ripping responses are variable. It can use a lot of diesel
and create a mess if used on the wrong soil.

pH variability and acidic
patches

 pH maps, variable-rate lime, incorporation
where needed and careful treatment of sandy
patches.

Do not put lime in the wrong place. Wrong-rate or wrong-
zone application can waste money or worsen the
problem.

Variable clay depth or
sodicity risk

 Soil testing, pits and cautious delving or clay
spreading decisions.

Avoid bringing up sodic, acidic or hostile material. Solving
one problem should not create another.

Need for one-pass
incorporation

 Spader with ripper set-up, or a versatile tool
such as a Horsch Tiger for some jobs.

Spader may be stronger for clay incorporation; the
Horsch Tiger can suit lime, ripping and soil stirring where
appropriate.

WHAT CHANGED AFTER TREATMENT
The most noticeable benefit is establishment. Wade and Chad observed that treated non-wetting sand can reach
about 95 per cent of the good country, compared to areas that might only germinate at around 50 per cent. From a
RiskWise perspective, this is significant because establishment is a key risk: if the crop does not establish, the
season is already at risk. There is also a weed-management benefit. Soil improvement can help weeds germinate
more consistently, making them easier to control. When weeds emerge in irregular waves, herbicide timing
becomes harder and crop competition is reduced.

Key grower message
Once one yield-limiting factor is removed, the next constraint can quickly show up. Soil amelioration
needs to be followed by a nutrition plan that matches the new water use and yield potential.

Yield payoff may be limited
Establishment and weed-
control benefits may still
matter

Biomass and crop uniformity
are more visible
Diagnosis and targeting
become clearer

Best chance to capture yield
and crop-choice gains
Payback strongest where the
constraint is real

POOR SEASON AVERAGE SEASON HIGH-OPPORTUNITY SEASON

MATCHING TREATMENT TO CONSTRAINT: NO SINGLE RECIPE
The Nickolls experience shows that there is no one-size-fits-all soil amelioration recipe for the Mallee. The right
treatment depends on the specific constraint, clay depth and quality, sodicity and acidity risks, machinery
availability, crop target, and how the paddock will be established afterwards.

One season should not be treated as the final verdict. The reward profile changes with season type.
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Stronger case for action
 Repeatable poor establishment on known non-
wetting sands or sandy patches.
A clear pH, yield-map or visual signal showing
where the problem hectares are.
Potential to shift land from low-value
production towards wheat, lentils or better
cereal performance.
Good understanding of clay depth, clay quality
and subsoil risk before delving or clay
spreading.
A practical plan for establishment, nutrition,
trafficability and weed control after treatment.
Ability to test strips or use contractors before
scaling up investment.

Signals for caution
Choosing a machine before confirming the
dominant constraint.
Deep ripping dead sand with no likely response
and high diesel cost.
Bringing up sodic, acidic or heavy material that
creates a new surface problem.
Applying lime or clay to broad areas when only
small zones need treatment.
Expecting extra yield without increasing
nutrition to match the new water-use potential.
Treating leased or frosty country without
enough confidence in the payback period.

Manage the scaling carefully
Build soil condition and productive potential, but do it in a way that protects cashflow, groundcover,
trafficability and future management options.
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DECISION GUIDE: WHEN THE NICKOLLS EVIDENCE SUPPORTS ACTION

TAKE-HOME MESSAGES
1.Soil amelioration involves weighing risks and rewards, not just machinery considerations.
2. In drought-prone Mallee systems, improved soil condition can lessen establishment risk and increase the

value of rainfall when it arrives.
3.Map, test and diagnose before spending money; avoid applying the same treatment to every hectare.
4.The reward is greatest where amelioration creates better crop choices, improves weed management or lifts

consistently underperforming hectares.
5.The risks are real: high diesel costs, low response, poor trafficability, sodic or acidic subsoil exposure,

misplaced lime and underfeeding the new yield potential.
6.Small steps, trial strips and contractors help growers learn before committing to machinery or large-scale

paddock programs.
7.Long-term value comes from increasing productive potential while protecting groundcover, cashflow and

future management options.

MANAGING THE RISK OF GOING BACKWARDS
A key theme in the interview is the risk of causing new issues. Wade and Chad have seen trial work where sodic
clay was brought to the surface, leading to struggles with the subsequent crop. While the area improved over
time, the experience highlighted the importance of understanding what is in the profile before pushing too hard.
Trafficability, consolidation, timing and machinery capacity also require careful management. A spader can cover
about 28 hectares a day, so planning must consider labour, seeding logistics and seasonal breaks. Staying on
wheel tracks where possible helps avoid unnecessary extra traffic.
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