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Soil organic carbon — 5 key facts

1.

Soil OC underpins how soils work
It supports structure, water-holding, nutrients, biology and carbon storage

Rainfall sets the ceiling for soil OC
In SA, areas above 550mm annual rainfall generally have higher soil OC

Clay helps soils hold onto soil OC

More clay means more protection of longer-lasting OC

Stable soil OC is slow and hard to measure
It varies across paddocks and seasons, and takes 5-10 years to confirm
sustained change

Management changes show up first in the topsaoil
OC in the top 10cm is most responsive but changes also occur deeper



Soil carbon - why it matters

Carbon is a part of organic matter (OM) Soil
structure
« Soil health and function Water Nutrient
cycling, cycling
storage
« Plant productivity Soil
N oM
« Resilience Nutrient
Biological holding
.. diversit
. Mitigate greenhouse ersty (CEC)
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biology



Forms of Organic Carbon (OC)

FUNCTION

Labile Particulate
Active 0.053 -2 mm
liquid

DOC - days to weeks
POC - years to decades

LONG-TERM STORAGE

Stable
Protected

Mineral-Associated
< 0.053 mm

Recalcitrant Charcoal

<2mm

Biochar

MAOC - decades to centuries
ROC - centuries but can be
decomposed



Factors affecting soil OC

CLIMATE
Rainfall,
Temperature
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Factors affecting soil OC

SOIL
Clay, Silt, Fe, Al,
Ca complexes
Aggregates
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Free Bound, not
well protected

%’ Bound, better
protected

Minerals, complexes and
aggregates determine OM
protection from decomposition
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Soils capacity to stabilise OC

2 3 4 5 6 7 8 91011121314 15
Years

OC can be
decomposed if not
stabilised in soil

Expect loss of 70-
90% of OC inputs

Stabilised by
mineral surfaces
clay, silt, Fe, Al, Ca
(MAOC) and in
aggregates
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Factors affecting soil OC

MANAGEMENT
Optimise OC inputs
Minimise OC loss

It's how you manage
the practice not the
management practice



What we can do to maintain or improve SOC

« grow/retain more biomass and roots & exudates

« add external OM; composts, manures, if $ allow

What loses OC s

« exposed soil surface = erosion

 unprotected OC not on mineral complexes




Management of SOC

Optimise OM Minimise SOC loss

Maintain groundcover as long as
possible — consider perennials *

Maximise groundcover
Minimise soil disturbance

Grow green plants for longer

Optimise plant diversity / rotations

Address soil limitations *

Optimise nutrition

Maximise stabilisation of OC

Import OM * or apply amendments

Provide OM inputs to maintain OC

Grazing management to allow pasture
recovery and root growth

* where possible




What can management do to OC?

COMPOSTS %
AND MULCHES

f food source microbes,
nutrients, water retention
and soil structure

Need to reapply to
maintain OM source

Generally highest OC
increase and cost

GROUND COVER

Var—).

f structure, water
infiltration and retention,
macro fauna and
microbial activity, weed
suppression,

‘ erosion, risk of dry
saline land, temperature
and moisture loss

ADDRESS SOILEAC;
LIMITATIONS b

PyR/vaN
. root access to

N > S
moisture and nutrients by
removing; constraining
layer compaction,
ameliorating pH, salinity
or sodicity.

Consider $ and GHG
costs

Beware: don’t overestimate SOC change




How can | tell if there is
opportunity to store more OC in

my soil?
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CSIRO - LOOC- C 0-30cm

Indication of 0-30cm SOC Concentration of soils in 100km radius based on

national soils grid

AgﬂCLI tural metho

Measurement of soil carbon sequestration

Method Details Estimate Farm Co-benefits

https://looc-c.farm/

Australian Carbon Credit Units: 0 tcoz-e over 25 years
Estimated 0-30 cm soil carbon content for your 0.7% Soil carbon in your region
polygon:

This soil carbon value is based on data retrieved from the national soils grid.

Actual 0-30 cm soil carbon content for your
polygon:

If you have data available that more accurately reflects the soil carbon, enter the average across the palygon here. It

is not necessary to provide your own soil carbon data, however providing a more accurate value will improve the
accuracy of the Australian Carbon Credit Units estimate.

Your target 0-30 cm soil carbon content

Please provide a soil carbon level that you would use as a target for an ERF project

0 0.7 %

0 5 10 15

Soil carbon indices for your location

The chart below shows the range of soil carbon percentages within 100km radius of your proposed project, and
where both estimates of your current soil carbon and your proposed soil carbon increases are within the range
of your region. This chart does not warrant that you will be able to achieve your target concentration of soil
carbon. Users will need to do their own research on activities that might increase soil carbon in their situation.
Factors affecting soil carbon increases include soil type, climate and management activities.

Percentage of land in your region - within 100km radius

Actual 0-30cm soil carbon-%
Target 0-30cm soil carbon-%
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DEW - OC Stocks 0-30cm
0-2010 OC stocks MODELLED opportunity 19

90-2010

OC stocks 199

R AT

Great Australian Bight

NEW SOUTH WALES
NEW SOUTH WALES

Southern South Australia

OPPORTUNITY

Soil Organic Carbon Stocks
in the top 30 cm (t/ha)

Southern South Australia

EXISTING

Soil Organic Carbon Stocks

in the top 30 cm (t/ha)
Not applicable No opportunity, not applicable,
or insufficient data or insufficient data
[ upto 10 Upto5
10- 20 5-10
20- 30 10-20

I 20-30
This map of epportunity to increase carbon storage i
- 30-40 estimated from distributions of 0-30 cm SOC stocks within
61 soil classes (Hall et al. 2009} and different rainfall
- 40 - 50 zones (<300, 300-350, 350-450, 450-550, =550 mm).
This scenario assumes all values between the 25th and
75th percentile can be shifted up to the 75th percentile.
- >50 Mo opportunity is assumed for values outside this range.

I 30-40
I 40-60
I s0- 100
Il -0

VICTORIA

VICTORIA

Southern Ocean

Based on DEW NationalASRIS-format scd-landscape survey data

(revised Aug 2019). The map is inmended to provide a regional

cverview and furthes ground investigations are required (o determing

condiians al specific locations. Area-weighted average values are
displayed where multiple scils are contained in each map unit. Deta
are derived from lmited feld inspoction and kboratory test data, and

Is subject o revision without nosice.

Southern Ocean
Based on DEVV National/ASRIS-format soil-landscape survey data
(revised Aug 2019). The map is intended to provide a regional

overview and further ground investigations are required to determine

conditions at specific lacations. Area-weighted average values are

displayed where multiple soils are contained in each map unit. Data
are derived from limited field inspection and laboratory test data, and

is subject to revision without notice
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Soil OCwb Guidelines by Rainfall 0-10cm

SANDS SANDY LOAM
Annual Lower Mid Practical Stretch Lower Mid Practical Stretch
Rainfall (mm) limit point target target limit point target target
<300 0.35 0.40 0.50 0.75 0.40 0.60 0.80 1.00
300 -350 0.50 0.60 0.75 1.00 0.65 1.00 1.25 1.45
350 - 400 0.60 0.75 0.95 1.20 0.75 1.20 1.40 1.65
400 - 450 0.70 0.90 1.20 1.40 0.85 1.30 1.50 1.80
450 - 500 0.85 1.10 1.45 1.80 1.00 1.50 1.80 2.10
500 - 550 1.00 1.30 1.70 2.20 1.20 1.70 2.10 2.50
550 - 650 1.20 1.65 2.20 2.90 1.40 2.10 2.80 3.40
650 - 750 1.30 1.90 2.60 3.40 1.90 2.60 3.60 4.30
> 750 1.40 2.10 2.80 3.60 2.10 2.80 3.80 4.50
@ O]
(@) Full Website with Ag (@)

Government
of South Australia

Department for
Environment and Water

Guidelines

District Benchmarks

Government
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Department of Primary
Industries and Regions




Soil Organic Carbon Guidelines by Rainfall 0-10cm

OCwb (%)
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DEW-PIRSA SOC Guidelines 0-10cm OCwb

Difference in 0-10cm soil OC concentration between the 25 and 75 percentile

SOC GUIDELINES BY ANNUAL RAINFALL - OC Concentration and Estimated OC stock

Range Sands* A OC %
(mm) OC (%) OC (tC/ha) 0.0-0.5%
250-300 0.15 2.1 0.5-0.75%
300-350 0.25 3.5 0.75-1.0%
350-400 0.35 4.9 >1.0%
400-450 0.50 7.0 OC tC/ha
450-500 0.60 8.4 OC%
500-550 0.70 9.8 BD =1.4 g/cm?
550-650 | 1.00  14.0 Depth = 10cm
650-750 | 1.30 182 @
750-1000 1.40 19.6 of ot menb ia

* Sands = sand and loamy sand OC stock (tC/ha) = OC conc (%) x Bulk density (g/cm3) x depth (cm)



DEW-PIRSA SOC Guidelines 0-10cm OCwb

Difference in 0-10cm soil OC concentration between the 25 and 75 percentile

SOC GUIDELINES BY ANNUAL RAINFALL - OC Concentration and Estimated OC stock

Range
(mm)

250-300
300-350
350-400
400-450
450-500
500-550
550-650
650-750
750-1000

Sands*

OC (%) OC (tC/ha)

0.15
0.25
0.35
0.50
0.60
0.70
1.00
1.30
1.40

2.1
3.5
4.9
7.0
8.4
9.8
14.0
18.2
19.6

Sandy loam
OC (%) OC (tC/ha)
0.40 5.6
0.60 8.4
0.65 9.1
0.65 9.1
0.80 11.2
0.90 12.6
1.40 19.6
1.70 23.8
1.70 23.8

Loam

OC (%) OC (tC/ha)

0.40
0.50
0.60
0.60
0.90
1.20
1.60
1.70
1.70

5.6
7.0
8.4
8.4
12.6
16.8
22.4
23.8
23.8

Clay loam

OC (%) OC (tC/ha)
0.70 9.8
0.70 9.8
0.60 8.4
0.60 8.4
0.75 10.5
0.90 12.6
1.10 15.4
2.00 28.0
2.00 28.0

A OC %
0.0-0.5%
0.5-0.75%
0.75-1.0%
>1.0%

OC tC/ha
OC%

BD =1.4 g/cm3
Depth = 10cm

* Sands = sand and loamy sand

OC stock (tC/ha) = OC conc (%) x Bulk density (g/cm3) x depth (cm)
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Soil organic carbon — 5 key facts

1. Soil OC underpins how soils work
It supports structure, water-holding, nutrients, biology and carbon storage

2. Clay helps soils hold onto soil OC

More clay means more protection of longer-lasting OC

3. Rainfall sets the ceiling for soil OC
In SA, areas above 550mm annual rainfall generally have higher soil OC

4. Stable soil OC is slow and hard to measure
It varies across paddocks and seasons, and takes 5-10 years to confirm
sustained change

5. Management changes show up first in the topsoil
OC in the top 10cm is most responsive but changes also occur deeper . &,
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' SOI Funded by the Australian Government
Australian Government

G
Partnering to Implement the National of South Australa
Department of Agriculture, . . De of Pr
Fisheries and Forestry COllé(lnb((j) fr aygn c?rl:l tll‘tg Soil Action Plan 2023-2028 1ndpusttrrizs atnd Re:_;rronrz



	Slide Number 1
	Slide Number 2
	Slide Number 3
	OC is made up of 3 fractions / pools
	Slide Number 5
	Slide Number 6
	OC is made up of 3 fractions / pools
	Slide Number 8
	Slide Number 9
	Slide Number 10
	OC is made up of 3 fractions / pools
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20

