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This presentation will …
Improve your understanding of the roles of:
•Trees, soils
• Greenhouse gas emissions (sources, sinks and
nutrient cycling)
•Integrated carbon management into farm planning
As well as
• Consider a challenge

Our long term challenge for 2050 …

“How do we double global food production whilst
reducing greenhouse emissions by 60%, and
adapting to a changing climate?”

Outer Stratosphere is cooling

Troposphere is warming
(under greenhouse blanket)
The atmosphere is a very thin and limited pollution sink
(1/500th the size of the ocean).
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Global carbon pool sizes:
•Vegetation
610Gt
•Atmosphere 750Gt
•Soil
1580Gt
•Oceans
39,000Gt

Trees
•

Trees absorb and store carbon =
sequestration

•

Trees store carbon in their wood

•

Carbon credits can be created by growing
trees and traded

•

Need to demonstrate net gain of „new‟
carbon sequestered

•

Net gain is easy to see in the new wood a
tree grows

•

1 tonne of wood = 0.5 tonne of Carbon =
1.8 tonne of CO2e = 1.8 carbon credits

•

1 tonne of CO2 is equivalent to 1 carbon
credit

Soils – what is soil carbon?

Soils – what is soil carbon?
Soil organic matter (SOM) is the sum total of all the organic carbon containing
substances in soils
- Organic Matter = living and non-living component
- Organic Matter = ~ 60% C

Soil organic carbon (SOC) refers to the carbon component of the OM

Soil organic
matter (non living)

Dissolved
organic matter

Relatively simple molecules from
decomposing materials (< 0.45 micron)

Particulate
organic matter

Litter of plant and herbivore origin (< 2mm)
Detritus (2 – 53 micron)

Humus

Amorphous colloidal particles (< 53
micron)

Resistant
organic matter

Charcoals and related compounds

Soil Carbon- What good is it?

Source: Stefan Arndt (Uni of Melb.)

Soil Carbon- What good is it?
Australian soils have a significant capacity to store additional
carbon
Increasing soil organic carbon can improve soil health;
• Aggregation of soil increases
• Soil Structure increases
• Bulk density decreases with increasing organic carbon
• Soil water holding capacity increases with increasing
organic matter
Remember that:
• Soil nutrients and carbon are lost in
major erosion events
• Well fertilised pastures store
carbon at a faster rate than low
input pastures

Managing soil carbon
Manage cropping to protect and enhance soil structure:
•
•
•
•

Avoid burning crop residues (stubble)
Adopt conservation tillage and controlled traffic practices
Don‟t cultivate excessively wet or dry soils
Avoid periods of bare fallow

Aim to build soil organic matter
• Pasture rotations, minimum tillage
• Maximise water infiltration but minimise waterlogging and leaching
• Apply Gypsum to improve soil structure and help avoid anaerobic conditions

Ensure continuous plant cover
• To utilise available nitrogen and avoid losses of nitrogen by leaching or
denitrification
• To prevent erosion
• Protect remnant native vegetation from fire, land clearing, grazing
• Enhance remnant native vegetation by revegetation
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GHG Contribution varies
between countries

their national emissions
• European Union accounts
for 10% of emissions, and

• USA amounts to only 5.5%
of emissions.
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Agriculture sector is responsible
for 16.3% of Australia‟s total
emissions
By comparison, the
agricultural component
• New Zealand is 50% of
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Methane (CH4)
• Methane is a highly concentrated form of energy
• Potent gas with 23 times global warming potential than CO2
• Released through burps or breathing
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Other Livestock

Mules and Asses

Horses

Camels and…

Goats

Buffalo

Poultry

Swine

Sheep

Beef

Methane & Manure emissons

Dairy Cattle

Gg CO2e

• Methane losses approximate 7% of digestible energy intake
(decreasing with increasing digestible energy intake)

Managing methane
from livestock production
Nutrition and feed management
•Supplement the diets of grazing livestock with grain or other nutrient-rich feeds (summer)
•Manage the legume content and maturity of pasture (e.g. through rotational grazing) to
maximise feed value to stock)
•Improve the quality of pasture or forage to improve the digestibility
•Finish beef cattle in feedlots on high quality diets to reduce finishing times
•Use plant variety selection to produce fodder that better matches livestock needs
Rumen manipulation
•Biological or chemical control to manipulate bugs in the rumen
Genetics, breeding and livestock management
•Genetic improvement program to achieve shorter finishing times
•Select bulls or rams for efficient feed conversion and other productivity traits
•Cull unnecessary and less productive individuals (bonus: frees-up feed resources)
•Implement crossbreeding programs to improve production efficiency through hybrid vigour
•Extend lactation times in dairy

Nitrogen Cycle

Atmosphere
80% N2

Nitrous Oxide (N2O)
• 310 times more potent than CO2 making it the most potent farm emission
• Applied nitrogen in farming systems – can be 50% leakage
• 70 – 95% of nitrogen consumed by animals is excreted
• Largest emissions when soils are wet
• Equivalent of 4 barrels of oil to produce 1 tonne of urea
Nitrous oxide emissions are mainly driven by four sources:
• Fertiliser applications (¼)
• Nitrogen excreted in urine on pastures (¼)
• Microbial activity that converts nitrogen from the
atmosphere (nitrification-denitrification)
• Microbial activity that converts nitrogen leached out
of soil in runoff that flows to waterways and
wetlands

Minimising losses from fertilisers
Place fertilisers carefully
• Avoid application of fertilisers (especially nitrate) to waterlogged soils
• Incorporate fertiliser at the top of raised beds or ridges to avoid wet areas
• Place fertiliser below the soil surface where possible to limit ammonia
volatilisation
• Apply nitrogen fertiliser based on target yield and crop nitrogen requirement

Take advantage of science
• Match nitrogen supply to crop
demand - use soil or plant testing
• Use decision support tools for your
industry and seasonal forecasts for
more in-depth fertiliser decision
support
• Time fertiliser application to
minimise loss via denitrification

Calculating Carbon and Emissions
1. The National Carbon Accounting Toolbox (NCAT)
2.
3.
4.

The Toolbox includes the Full Carbon Accounting Model (FullCAM),
which may be used to estimate and predict carbon flows associated with all
biomass, litter and soil carbon pools in forest and agricultural systems.
FullCAM will form the basis of Australia‟s National Greenhouse Accounts that
quantify Australia‟s National Carbon Accounting System (NCAS). FullCAM has a
reputation for being one of the world‟s most powerful calculators and not
surprisingly it also requires a lot of input

Calculating Carbon and Emissions
1.
2. The Australian Farm Institute‟s FarmGAS calculator
3.
4.

It is on-line and covers multiple enterprise types in the one calculator. It provides
landholders with sufficient opportunity to enter details on farm management and
individual property characteristics to be useful as a farm planning tool.
FarmGAS can be used to generate gross margin budgets for a farm as well as
emissions, so a landholder can run different scenarios through the calculator and
see which on-farm options could reduce emissions at least cost or even return a
profit. It is free to use but a log-in is necessary (to protect your confidentiality).

Calculating Carbon and Emissions
1.
2.
3. The Dairy Australia Dairy Greenhouse Gas Abatement
Calculator (DGAS)
4.

It is an Excel-based worksheet that users can download onto their own computers.
It includes some pre-farm emissions including CO2 emissions from electricity and
fuel (which are not accounted to “agriculture” in the national accounts)

It includes a farm economics page for gross margins calculations, and abatement
strategies pages (fats and oils; tannins; nitrification inhibitor) so farmers can adjust
their inputs and compare side by side their baseline and abatement strategies.

Calculating Carbon and Emissions
1.
2.
3.
4. The Greenhouse in Agriculture University of Melbourne
tools –
–
–
–

BeefGreenhouse
SheepGreenhouse
GrainsGreenhouse

They are Excel-based worksheets that users can download onto their own
computers.

Each tool covers the main enterprise and an option to choose the area and type
of trees planted and the rainfall zone; so that the total estimated carbon removed
by trees can be subtracted off the farm greenhouse gas emissions.

• Meeting global food/fibre demand
• Energy & water efficiency
• New energy generation options
• Improved soil health
• Farm trees and landcare
• Improved fertiliser efficiency

• Better livestock performance
• Healthy people & businesses

“We do not inherit the earth from our ancestors:
we borrow it from our children”

Native American Proverb

www.dpi.vic.gov.au/climaterisk
Site has climate dog animations, seasonal
climate newsletters, carbon toolkits, case studies
of farmers taking action etc …

FarmPlan21 Questions?

