Assessing your topsoil's health
A quick, hands-on Visual Soil Assessment Tool to assess the condition of
your paddock's topsoil.

A healthy topsoil is critical for farm sustainability and profitability. It should have good structure, balanced soil
chemical properties, good water holding capacity and effective nutrient cycles. It should also have disease
suppression properties that minimise problems related to soil borne plant pathogens. A healthy topsoil has
adequate levels of plant root activity and soil organism activity as well as good structure. It also has good levels of
organic matter both from plant roots as well as their leaves and stems.
Plant growth, fertiliser use and water use are all optimised when your topsoil is in good condition. Up to 40-50% of
all carbon generated by a plant through photosynthesis can end in the soil via the roots. This area of the soil
influenced by plant roots is called the rhizosphere, it is often known as the topsoil.
An important skill is to be able to assess the health and condition of your topsoil in a quick and effective way in
the paddock. This allows you to monitor the effect of your management practices over time. This Tool provides an
easy, low cost way to keep a periodic check on your topsoil's condition. Use it in combination with the Assessing
your Topsoil's Health - Score Sheet to monitor your paddock.

What you will need

A Spade, 10 or 20 litre bucket, plastic
tub, plastic lid or flat cardboard, trowel ,
ruler or tape measure...

Note this activity cannot be done when the soil is extremely dry or extremely wet. If you wish to do it
during a dry period then wet the sample area with a watering can 24-48 hours prior to taking the cube.
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Step 1 – Get your soil cube
Using a spade, dig out a cube of topsoil that is 20cm by 20cm by 20cm. Try to keep the cube in
one piece. Use a ruler to measure the depth of the cube and carefully trim off any excess soil
with a trowel or spade if it is deeper than 20cm.

Sandy Soils: A cube sample taken in a Sandy soil may not hold together as well as a soil with more clay content. With these
soils more care is needed to remove the cube. Place it either directly into a container to keep its shape whilst transporting it or
put it onto a flat surface and assess it on the spot.

Step 2 – Assess Active Root Depth
Carefully turning the cube upside down count how many main roots are reaching through to the
bottom of the cube at 20cm. You need to measure the Active Root Depth. This is the depth
where 10 roots are reaching to...
What to look for
Look for the depth that at least 10 roots
are getting to. Use a ruler to measure
Active Root Depth. The more roots you
have reaching 20cm the better.
If less than 10 roots are seen at 20cm
then slice off 5cm from the bottom of the
cube depth and count again at the depth
of 15cm. Repeat until at least 10 main
roots are seen.

Why is it important
The deeper that plant roots go the deeper
the positive influence they can have on
soil processes & soil structure. They also
have access to more water and nutrients.

In a permanent pasture you should be able to assess the Active Root Depth at any time during the year. Although pastures may
not be growing during winter, roots from autumn growth should be present. In a cropped paddock assess growth from mid to
late stages of crop growth.
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Step 3 – Assess the rhizosphere (root-zone)
Now break open the cube vertically (through the top) into 3 or 4 large pieces. Hold these clumps
up and observe them...

Look for clumps that are made up of roots and soil
aggregates (crumbs) of different sizes.
If you see only solid clods or if most of the soil falls
off the clump in a loose mass onto the ground then
you should be worried!

What to look for
Determine how much of the topsoil is in the form of small and large
aggregates bound with the roots in a large clump.
Look for the size of this soil-root clump that comes away with the
plant roots as you pull a clump away from the soil cube sample.
The larger the clump of aggregates and roots the better! The less
free, unconsolidated soil that falls off the clumps the better! The less
that solid clods are observed the better!

Why is it important
These clumps are made up of smaller sized soil aggregates (or
crumbs) bound together with plant roots and organic matter. This is
the highly active biological zone where the soil is strongly under the
influence of active root carbon. High levels of biological activity
result in good soil structure, effective nutrient cycling and an optimal
water cycle.

Clumps...

Not clods!

Sandy soils: The clay content along with organic matter and soil organisms all contribute to good soil structure. In sandy soils
that have low levels of clay, you may not see the same level of aggregates as in some other soils where clays contribute more
strongly to structure. You may need very good levels of Organic Matter to get a well structured root-zone in a sandy soil. For
these soils use the Sandy Soils* scoring system on the Topsoil Score Sheet.
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Step 4 – Assess soil structure & soil life
Select one or two of the soil clumps and break them open into smaller pieces (aggregates) on a
flat surface.
Now assess the aggregates. Look for a large number
of small to medium sized aggregates or crumbs as
you break the sample gently apart...

Now look for soil
organisms such as
worms, insect larva,
spiders or beetles. Also
look for holes made by
organisms and for worm
castings...

Soil structure:What to look for
Look for the amount of small to medium sized
aggregates (0.5cm to 10cm) that are present
within a general clump. The more of these
aggregates the better!
Note how strong the aggregates are when you
press them between your fingers. They should
be moderately firm.

Soil Life: What to look for
Spend 2 minutes looking for the presence of soil organisms such as
worms, larvae, fungal hyphae, ants or beetles in the clumps. These have
been attracted by the roots and organic matter. Also look for pores in
the clumps that have been created by either roots or soil organisms. A
hand lens is handy for this exercise.
Not only are numbers of organisms important but so is having a
diversity of organisms present. Count numbers as well as the different
types that you see.

Why is it important
Soil organisms are essential for creating an optimal soil structure and
for the cycling of nutrients. Without soil organisms nutrients do not
cycle very effectively in the soil. A diverse soil ecosystem also provides
the soil with disease suppression properties.

Why is it important
Soil aggregates (or crumbs) are the key
structural building blocks of topsoil. Soil
structure is created by soil microbes and soil
organisms as they interact together with
minerals and organic matter from plants (roots,
exudates and mulch/litter).
Good structure results in different sized pores
in the soil which ensures optimal soil water
infiltration & storage, air circulation and root
growth.

It is best to put the soil sample on a flat piece of plastic such as a lid to see the soil organisms. In a very dry period you may not
see active soil organisms even after wetting the soil.
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Step 5 – Assess root diversity and root volume
Now select one soil clump and gently prise it open. Observe the diversity of root types that you
can see in the clump. Look for a combination of fine feeder roots along with primary roots and
tap roots...
Then select 10 small aggregates from the cube (less than 10cm in size). One by
one break them apart and observe how many have roots inside them...

Root Diversity: What to look for
Look for a good balance of both larger primary roots as well as finer
secondary and feeder roots in the clumps.
For tap rooted plants look at how thick the tap root is and how many
finer roots are branching off the taproot.
In the topsoil especially, fine feeder roots should be present in large
numbers. Use a magnifying glass!

Why is it important
Different plants have different root structures (also known as root
morphologies). Some, like carrots and chicory, are dominated by a
large taproot from which finer feeding roots branch. Others have a
mass of fibrous roots. Others have a mix of larger primary roots as
well as secondary and fine roots where nutrient uptake occurs.
A diversity of root types ensures a diversity of biological activity
which can mean more effective nutrient cycling.

Root Volume: What to look for
Look out for how much root activity, both primary as well as secondary and finer roots, is present in your aggregates when
you break them open. Break 10 small aggregates open to see if roots are present inside them. The more you see root
strands when you break open aggregates the better! Count how many have roots inside.

Why is it important
The more soil space that roots occupy the more the positive influence they can have on soil processes & soil structure. They
also have access to more water and nutrients.

Are you seeing a diversity of root types in the sample? How often do you see roots inside each aggregate when you
break it open?
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Step 6 – Assess root-soil contact
Finally gently prise some roots of an actively growing plant away from the soil-root clumps &
aggregates. Observe the root surface to see how much soil is in contact with the roots. There
are 2 different indicators to look out for...
On some root systems you may see small soil
aggregates that stick to individual roots as you
tease the roots away from the soil. These
micro-aggregates are a sign of good soil-root
contact...

In a biologically fertile soil the roots of many plants
may get covered in sheaths of soil. These sheaths
are created by root exudates and mucilage (a type
of biological glue).These sheaths are a sign of good
soil-root contact...

Root-Soil Contact: What to look for
Look for individual roots of growing plants that are covered in a sheath or “stocking” of soil that is bound to the root by
mucilage. These can be seen as you carefully expose the roots from the soil around them.
Also look for the amount of roots that have small aggregates (micro-aggregates) of soil sticking to roots when the root
system has been separated from a clump of soil.

Why is it important
When looking at an exposed root system taken from topsoil the connection between soil and root occurs right on the root
surface in a zone called the rhizoplane. This zone is where nutrients are taken up by plants and where beneficial and
pathogenic organisms may interact with the plant. Plants create unique beneficial conditions in this area through their
root secretions.

If your pasture is dormant and no plants have been actively growing recently then you may not be able to carry out
Step 6. In heavy clay soils it can be difficult to see sheathing because as you prise the roots away from the soil the
clays “strip” the sheath off leaving exposed roots only.

The Assessing your Topsoil's Health publication was written by David Hardwick from Soil Land Food. The input of Thea Ridley, Julia Conchie
and Rob Lennon of Watershed Landcare is gratefully acknowledged. This publication was an outcome of the “Establishing the Link: Soil Health
through land management in the Central West” Project 2012. The project and this publication was supported by the Central West NSW Landcare
networks, funding from the Australian Government’s Caring for our Country program and the Central West Catchment Management Authority.
The input & feedback from the Central West NSW Landcare members who participated in the field days and “paddock tested” the activity is
gratefully acknowledged. Photos are by Thea Ridley & David Hardwick. References: Visual Soil Assessment Field Guides FAO; Soil & Tillage
Research Vol 127, Special Issue- Applications of Visual Soil Evaluation 2013; “Visual Soil examination techniques as part of a soil appraisal
framework for farm evaluation in Australia”, D McKenzie, in Soil & Tillage Research Vol 127, 2013.
Disclaimer: This publications is provided in good faith and based on the most appropriate technical information available. However this information is given as a
guide only and its use depend on many factors beyond the control of Soil Land Food. Therefore Soil Land Food, its representatives or its distributors accept no
liability arising out of the use of this publication, for any loss, damage or injury. The user uses this publication on these terms.
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