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1. A few words on soil health
2. What is soil organic matter?
3. Functions of soil organic matter
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What makes a soil healthy?
When is a soil unhealthy?
What qualities are important?

The answers are a matter of
perspective:

Are we interested in crop nutrition and
productivity?

What is our frame of reference?

Photo credits: N. McKenzie, CSIRO

Regardless of perspective, a key tenant of soil
health/quality is soil organic matter
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On average soil organic matter contains:
49.5% C, 5.0% H, 43.0% O, 1.7% N and 2.0% S

Plant residues (>2 mm) Extent of decomposition

increases
Particulate organic matter
(2 mm = 0.05 mm)

Rate of decomposition
decreases

CIN & C/P ratios decrease

Humus (< 0.05 mm) (become nutrient rich)

Dominated by charcoal with

Resistant organic matter , X
variable properties
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Adapting to a changing climate: The role

of soil health and soil

organic matter

Biological functions

- resel

- energy for biological processes

- contributes to resilience

rvoir of nutrients

Functions of SOM

Physical functions

Chemical functions

- improves structural stability
- influences water retention

- alters soil thermal properties

- cation exchange capacity
H - buffers changes in pH

- complexes cations
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SOM is the energy base for nearly all soil
fauna and flora

Amount and diversity of microorganisms is
astounding:
+ 10 billion bacterial cells per gram soil
“as much mass as 2 cows per acre” — USDA
« Upwards of 5000 meters of fungal hyphae per gram
“an additional 20 cows!”
« 4000 different bacterial “genomic units” in that gram of soil
« 1.5 million species of fungi globally
 Less than 1% can currently be cultured in the lab
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dynamic nature.”
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“Attempting to hoard as much organic matter as possible in the soil,
like a miser hoarding gold, is not the correct answer. Organic matter
functions mainly as it is decayed and destroyed. Its value lies in its

- W. Albrecht (USDA 1938)

The C:N ratio of SOM determines whether or not nitr ~ ogen will be
supplied during decomposition

C:N of SOM fractions:
Residues = 25 — 60
POM =18 -35
Humus =8 — 20
Critical C:N = 25:1

Source: Parker and Sommers (1983)

mate

« Organic matter and fungal hyphae
critical in micro-aggregation

* Bulk density is a function of OM
content

« Infiltration rates will scale
exponentially with bulk density

Credit: G. Vadakatu, CSIRO
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Amount of water
(mm water/cm soil depth)

Sand ' Sandy' Loam

Plant available soil water

sit | clay
Loam Loam Loam

Cor0 vineyart wansgementora cranong inmeINCFEASING Clay content

For a 1% increase in SOC for the 0-10 cm layer of South
Australian Red-brown earths

3 mm extra water stored
per rain event

For 10 rainfall events,
30 mm total extra water

For a cereal crop: 600
kg extra grain per ha

Change in water holding capacity
(mm water)
w

Courtesy Jeff Baldock, CSIRO
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1. Forms of SOM at least as important as

CEC determines the ability of a soil to retain many nutrients and .
absolute quantity

micronutrients from loss in drainage water

. . CEC 2. SOM level is balance of inputs and losses
Soil particle (cmol+/kg)
Humus 100-250 3. Benefits of SOM include:
Smectites (black swelling clays) 100 1. Nutrient supply
lllite (non-swelling clay) 30 2. Water holding capacity

. . 3. Nutrient retention
Kaolinite (white potter’s clay) 2-15

Fe and Al oxides (from ferrosols) <1

CSIRO Vineyard Managementfor a Changing Cimate CSIRO. Vineyard Managementfor a Changing Cimate

CSIRO Land and Water

Jonathan Sanderman

. . . . - Research Scientist

SOM is a good hedge against climate variability. Carbon and Nutrient Cycling Group
Phone: +61 8 8237 8135

. PR - Email: jonathan.sanderman@csiro.au
How to manage soils to maximize the benefits of SOM Web: hitp://www, chw.csiro au/staff/Sandermand/

without decreasing quantity or quality of productio n?

H
Contact Us
Phone: 1300 363 400 or +61 3 9545 2176

Email: Enquiries@csiro.au Web: www.csiro.au CSIRO
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