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Soil Health

ANALYTICAL INDICATORS

THE FOUNDATIONS OF LIFE

Healthy soil supports 95% of the global food
supply and is responsible for other critical
functions like filtering and storing water, buffering
climate extremes, and sustaining biodiversity.

“You can't manage what you can’t measure.”
The goal of soil health testing is to have easy-to-
understand lab-based indicators to help track
changes, guide decisions, and support healthy
land management across diverse contexts.

SOIL HEALTH ASSESSMENT AND
PLANNING (SHAP) USES 5 ANALYTICAL
INDICATORS TO MEASURE SOIL HEALTH:
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Launched in 2023, the SHAP approach to soil health testing fulfills one of 84 priorities recommended in the New Horizons: Ontario’s
Agricultural Soil Health and Conservation Strategy, 2018-2030.




LEARNING MORE ABOUT

Soil Health

ANALYTICAL INDICATORS

Since 2023, Soils At Guelph and many others have
collaborated with Ontario farmers, advisors, and laboratories
to pilot and validate a 5-analytical indicator approach to

soil health testing.

Soil health indicators must provide meaningful insight into
how well the soil ecosystem is functioning. They must also
respond to changes in management practices, be applicable
in diverse contexts, and be accessible to farmers.

SOIL ORGANIC
MATTER
THE HEART OF HEALTHY

SOIL

* Made up of living and dead
plant and animal materials.

Feeds soil life and helps soil
store nutrients, store water,
and resist erosion.

Levels can take several
years to change in response
to management practices.

Typical range in Ontario
farmland: 1% to>8%
organic matter. (impacts
soil physical, biological, and
chemical functions)

Loss on ignition @425°C

ACTIVE
CARBON

FAST LANE OF SOIL
CARBON

The portion of soil organic
carbon that's most available
to microbes.

Levels respond quickly
to management changes,
signaling future soil health
trends.

Typical range in Ontario
farmland: between 120 to
1000 mg kg™ of soil.
(measures soil biological
function)

Potassium permanganate
reaction absorbance
@550 nm
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+ Many soil microbes ‘breathe’

as they work, releasing carbon
dioxide. Measuring this helps
us understand how active and
healthy soil life is.

Active microbes cycle
nutrients and boost soil
structure.

Typical range in Ontario
farmland: soil respiration
levels between 0.254 to 2
mg CO:"C kg™ of soil.
(measures soil biological
function)

4-day rewetted alkaline
trap




EASY AS1,2,3,4

Soil Health

SAMPLING PROTOCOL
o

1 Choose a point in your
:  field based on a goal or
curiosity.

Using a soil probe (or
shovel), take 15 samples
from a 3m radius, 12cm
deep. Put soil in a clean

bucket, remove debris and :

rocks, then mix but don’t
pulverize.

POTENTIALLY
MINERALIZABLE

@ NITROGEN (PMN)

SOIL’S NUTRIENT POWER

* Measure of how much
organic nitrogen soil
microbes can release for
plant use.

Understanding the soil’s
PMN can help optimize
nitrogen fertilizer
applications.

Typical range in Ontario
farmland: PMN levels
between O.1to 35 ug N
g of soil. (measure of
soil biology driving soil
chemistry)

7 day anerobic @37°C, KClI
extraction NH,-N

Put a 2 cup (500ml)
sample into a sealable
container/bag. Label and
store in cool place.

Mark location using a GPS
tool (for future reference).
Deliver cool to lab.

AGGREGATE
STABILITY

THE FOUNDATION OF
SOIL STRUCTURE

+ A soil aggregate is a clump
of soil particles bound
together. Aggregates form
the building blocks of soil
structure.

Stable soil structure
resists erosion, crusting,
and compaction while
supporting roots and
reducing water stress.

Typical range in Ontario
farmland: aggregate

stability between 65 to 98%.

(measures soil physical
structure)

Modified Yoder sieving, 30
strokes/min (4cm stroke)
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Soil health reports
recognize that soil
texture affects how
soils function and do
not expect a clay or silt
to be comparable to a
sand.

Ontario data has
confirmed that soil
health is impacted by:

+ Soil texture

* Cropping system
(e.g. annuals vs
perennials)

+ Soil management
practices

» Natural soil properties
(parent material, and
slope)

DIG DEEPER

Visit our website
for additional
information

= Current Ontario SHAP lab
methods




Let’s Compare Soil Lab Tests

SOIL HEALTH ANALYSIS

IMPACT

Informs soil management decisions by
benchmarking and tracking how well the
soil can support crop production and
other critical ecosystem functions.

MEASURES

Various indicators must be considered
to gain insight into soil ecosystem
health. Ontario is piloting an analytical
approach that uses 5 indicators.

TIME

Sample preparation and analysis of
these biological and physical indicators
is labour intensive. Some analyses can
take 4 to 7 days to complete.

DEMAND

In the last 3 years, hundreds of soil
samples have been sent to an Ontario
lab for analysis.
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SOIL FERTILITY ANALYSIS

IMPACT

Informs crop fertility programs by
assessing how well the soil can supply
nutrients for crop production.

MEASURES

Basic soil fertility analysis typically
measures phosphorus, potassium,
cation exchange capacity, and pH.

TIME

These chemical analyses can be
completed within a few hours.

DEMAND

Tens of thousands of soil samples are
sent to labs in Ontario for analysis each
year.

UNTIL DEMAND FOR SOIL HEALTH ANALYSIS LAB TESTING INCREASES:

* There may be an increased
cost per sample, especially
when new equipment and
specially trained technicians
are required to run the tests.

Space in the lab won't be
dedicated to soil health
testing. Thus, there is time
needed to set up and take
down specialized equipment.

The lab often waits until they
have a critical number of soil
samples submitted before
running analyses so they can
process samples in large
batches.
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