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Case study - Jock McNeil, Paruna

Case study snapshot: Jock McNeil’s experience shows that soil amelioration is both a production opportunity and
a risk-management decision. The reward can be better establishment, improved access to stored moisture and
higher yield potential, while the risk is that high-disturbance operations can expose fragile sands, draw down
water and nutrients, or create new soil constraints if the wrong tool is used in the wrong paddock.

Why think about risk?
Amelioration can unlock production, but the wrong
tool, wrong timing or wrong paddock can increase
erosion exposure, costs, trafficability problems and
subsoil constraints.

Where does the reward come from?
The reward is strongest where diagnosis is clear
and the treatment improves establishment, rooting
depth, stored-water use, weed control and longer-
term productive potential.
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Jock McNeil with farm machinery at Paruna in the northern Mallee.
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JOCK MCNEIL, PARUNA - AT A GLANCE

WHY THIS CASE STUDY MATTERS
Jock McNeil’s soil amelioration journey shows why those decisions are rarely simple in the northern Mallee. A
paddock may have large upside potential, but the decision to rip, mix or invert soil also creates exposure to wind
erosion, establishment failure, machinery cost, trafficability problems and new soil chemistry issues.
Jock treats amelioration as a staged investment in soil condition and productive potential, where the right
decision changes with soil type, season, cover, machinery availability, labour, diesel price, rotation and
confidence in the diagnosis.

Farmer / location Jock McNeil, Paruna district, northern Mallee, South Australia.

Business system Mixed farming business producing wheat, barley, lentils, vetch and canola, with livestock, chemical fallow
and rotations forming part of the broader risk-management system.

Main risk problem Non-wetting sands, restricted root growth, uneven establishment, fragile groundcover, uncertain seasonal
breaks, rising input costs and emerging acidity/nutrition questions.

Project focus How growers decide when soil amelioration is worth the risk, when to delay, which tool to use, and how to
manage the downside under drought and seasonal uncertainty.

Amelioration pathway A staged progression from trial-scale deep ripping to paddock-scale ripping, rotary spading, inversion
ploughing and rip-and-mix options.

Main decision lesson Diagnose first, start small, match the machine to the constraint, and keep enough flexibility to stop when
season, soil moisture or erosion risk change the risk-reward balance.

FARMING IN THE NORTHERN MALLEE: DECISIONS UNDER DROUGHT AND
UNCERTAINTY
For Jock, recent seasons have highlighted how quickly the risk setting can shift. A year that allows wet sowing
and rapid stabilisation of worked paddocks can make amelioration look very attractive. A dry year with a late
break, hard soil after harvest, exposed sands and high diesel costs can change the decision completely.
The 2025 season is a clear RiskWise example. Jock considered deep ripping as the lowest-risk option after a dry
season, but the soil was too hard to work. The program was stopped after about 10 hectares, and the plough,
spader and ripper all remained ready but unused as April and May passed without useful rain.

The key question to ask
The central decision is not simply “will amelioration lift yield?” It is “does the likely reward justify the
operational, erosion, financial and seasonal risks in this paddock, this year?”

THE STARTING RISK: WATER LEFT BEHIND IN CONSTRAINED SOILS
Jock began experimenting with deep ripping around 2015 after seeing crops leave water unused in the profile and
weeds growing on residual moisture. A response to ripping in a wet year was important because it showed that
the limitation was not only rainfall. Root access and soil constraints were preventing the crop from using the
water that was already there.
From 2016 to 2019, deep ripping was a practical stepping stone. It allowed Jock to test root access and stored-
moisture use without immediately moving into more disruptive operations. After the 2019 drought, when cover
had already been lost on non-wetting sands, the risk-reward equation changed.
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Grower insight
We knew where our non-wetting zones were; we just did not have the confidence to attack
them. That first successful year gave us confidence to push harder in the following years.
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THE REWARD SIDE: BETTER ESTABLISHMENT, YIELD POTENTIAL AND WATER USE
In Jock’s early pilot work, the crop response was visible right to the line where the machine entered and left the
paddock. A zero-row seeding strategy helped create rapid groundcover, and Jock estimated an early yield
response of around 1.5 t/ha. He also observed weed-control benefits from ploughing, and in dry years the treated
lines could still be seen where crops established on small rainfall events.
From a RiskWise perspective, the reward includes more than first-year yield: more reliable establishment,
quicker cover, better use of stored soil water, improved weed management and a more resilient production base.

THE RISK SIDE: AMELIORATION CAN CREATE NEW EXPOSURE
Soil amelioration is not risk-free. High-disturbance operations can leave sandy soil exposed to wind erosion if
they are done too early. Inversion can bring up clay or high-pH material and create crusting or poor surface
conditions. Intensive mixing can interact with herbicide residues. Investment in the wrong machine can lock a
business into high capital cost before the tool has been proven on its own soil types.
Jock’s experience with ploughing shows why diagnosis and operator judgement matter. A paddock can appear to
be light white sand, but patches of high clay content or high-pH subsoil can quickly change the outcome.

THE DECISION PATHWAY: BALANCING RISK AND REWARD

1. Diagnose the
constraint

2. Compare risk
and 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 sand or bringing
up hostile material.

Confidence that the issue is non-
wetting, compaction, acidity or
another constraint.

Soil pits, pH testing, paddock
observation, zones and strip results.

2. Compare risk
and reward 

Committing to disturbance when the
season, cover or cost profile is poor.

A realistic view of poor, average and
high-opportunity season outcomes.

Seasonal outlook, soil moisture,
groundcover, diesel price and working
capital.

3. Choose the
tool

Using one machine across soils that
need different treatment.

Appropriate loosening, mixing,
inversion or rip-and-mix approach.

Small strips, operator observation
and machinery matched to profile.

4. Time the
operation

Leaving fragile sands exposed to
wind or poor establishment.

Rapid stabilisation, better
establishment and lower erosion
exposure.

Labour, machinery capacity, seeding
window and soil finish.

5. Feed the
potential

Creating higher crop demand
without nutrition to support it.

Conversion of extra water access and
biomass into yield.

Nutrition plan, lime/pH strategy,
rotation and follow-up monitoring.

6. Review and
adapt

Assuming one response applies to all
paddocks or seasons.

Confidence to scale only where the
system keeps paying.

Yield maps, establishment, weeds,
trafficability and multi-year results.
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MATCHING TREATMENT TO CONSTRAINT: NO SINGLE RECIPE
Jock describes the approach as “horses for courses”. Deep ripping, spading, inversion and rip-and-mix tools all
have a place, but their role depends on what problem is being fixed. The key is to understand the profile before
choosing the machine.

Constraint or
decision trigger

Likely treatment fit Reward being sought Key risk to manage

Hard-setting or
compacted sands

Deep ripping / straight fracture Improved root access to stored
water and subsoil nutrients.

Avoid bringing hostile subsoil to the
surface; only rip when soil
conditions allow

Moderate non-
wetting or variable
surface sands

Rotary spading / mixing Better wetting, establishment and
dilution of variable layers.

Manage erosion exposure,
trafficability and herbicide-residue
interactions.

Severe non-wetting
surface sand

Inversion ploughing Bury the non-wetting layer and
improve early establishment.

Depth control is critical; avoid
bringing up too much clay or high-
pH material.

Variable paddocks
with compaction, pH
and mixing needs

 Rip-and-mix tools such as Horsch
Tiger

Flexibility across soil types, with
potential for nutrition placement at
depth.

Machinery set-up, speed, packer
performance and zone control
become important.

Emerging acidity and
nutrition limitations

Soil pits, pH testing, lime
incorporation and nutrition strategy

Protect the productive potential
created by amelioration.

Do not lift or mix materials without
understanding pH, carbonate and
root constraints.

TIMING: THE MAIN OPERATIONAL RISK-MANAGEMENT LEVER
Timing is the strongest practical risk-control in Jock’s system. He avoids working high-disturbance treatments
too early because sandy soils can sit exposed for weeks or months. Instead, the business has built capacity with
staff and equipment to ameliorate just ahead of the seeder. This creates workflow pressure, but it shortens the
period between disturbance and crop establishment.

Practical rule
If the finish is dry and the situation is marginal, wait for better conditions. Even into early June, a
lower-risk establishment window may be better than working too early and leaving soil exposed.

Yield payoff may be limited
Establishment, cover and
erosion protection still matter

Biomass, crop uniformity and
weed-control benefits become
clearer
Diagnosis and targeting
improve confidence

Best chance to capture yield,
rooting and water-use gains
Payback strongest where deep
sand constraints are real

POOR SEASON AVERAGE SEASON HIGH-OPPORTUNITY SEASON

ROTATION, WORKING CAPITAL AND MACHINERY DECISIONS
In Jock’s system, amelioration is usually targeted after vetch or chemical fallow, where cover is lighter, then
moved into cereal. A second cereal may follow to rebuild cover and consolidate the paddock before returning to
vetch. Pre-emergent and residual herbicides need to be considered before intensive mixing.
Working capital also matters. Jock is clear that growers should not buy a machine or commit to large areas before
learning how the tool performs on their own soil. Diesel prices, machinery availability and seasonal outlook can
quickly change the risk-return calculation.
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Stronger case for action
Repeated poor establishment or
underperformance on sandy rises or known
non-wetting zones.
Clear diagnosis of the dominant constraint
before selecting the tool.
A safe disturbance and seeding window that
allows rapid stabilisation and crop
establishment.
Sufficient working capital, labour and
machinery capacity to do the job properly.
A rotation plan that considers cover, herbicide
residues and follow-up crop choice.
Willingness to test strips, compare over
seasons and adjust before scaling up.

Signals for caution or delay
The machine choice is being made before soil
pits, pH testing or profile diagnosis.
High-disturbance work would leave exposed
sand for weeks or months.
The season is dry, the outlook is uncertain, or
the soil is too hard to work effectively.
Subsoil clay, high pH or carbonate risk could be
brought to the surface without control.
The budget depends on one favourable season
or does not allow for follow-up nutrition.
The plan treats all sands the same across a
variable paddock.

Jock’s RiskWise message to growers
Know what problem you are fixing, choose the tool that fits, and keep reassessing as the farming
system changes. Soil amelioration can lift the performance of Mallee sands, but the decision has to
balance the reward against the seasonal, erosion, operational and financial risks in front of you.
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INVESTING IN SOIL CONDITION AND PRODUCTIVE POTENTIAL
The case demonstrates why soil amelioration should be viewed as an investment in soil condition, not only a one-
year yield play. Jock’s aim is to lift the productive potential of sands that have historically performed like C-grade
soils. After amelioration, some of those soils may behave more like B-grade soils, allowing more reliable input use
and better crop response.
However, this improved potential brings a new risk: the system still has to be fed and managed. Higher yield
potential, mineralisation and nutrient release can draw down soil water and nutrients quickly. Without follow-up
nutrition, acidity management and long-term monitoring, the reward from amelioration may not be sustained.

A DECISION GUIDE: WHEN THE EVIDENCE SUPPORTS ACTION

TAKE-HOME MESSAGES
1.Soil amelioration is a risk-reward decision, not just a machinery choice.
2.The reward can include yield, establishment, weed control, improved water use and stronger long-term

productive potential.
3.The risks include wind erosion, poor timing, wrong tool choice, high capital cost, herbicide residues, subsoil

problems and nutrient drawdown.
4.The safest pathway is staged: diagnose, test strips, learn on your own soil, then scale when the season and

risk profile support it.
5. Investment in soil condition can lift the potential of Mallee sands, but the new potential must be fed,

protected and monitored.
6.Confidence matters, but so does discipline. The best decision in some seasons is to wait.

Compiled by Dr Jay Cummins, Mallee Sustainable Farming | June 2026
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