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In the meantime, agriculture will still feel the effects of the 

emissions trading scheme. Electricity and fuel providers, 

for example, will have to buy permits and participate in 

the scheme, probably resulting in higher-priced inputs for 

farmers. However, the Australian Government’s Carbon 

Pollution Reduction Scheme White Paper (December 2008) 

states that it will assist all households and businesses move 

toward a low pollution future.

The likely technological developments in the mitigation 

of greenhouse emissions are also unknown. How will 

emissions be measured and monitored in agriculture? 

Will new technologies emerge that dramatically reduce 

agriculture’s emission profile? Will new, clean energy 

sources quickly develop? To what extent will the unleashing 

of market forces through an emissions trading scheme 

accelerate these changes? The answers to these questions 

will become evident at some future stage, but cannot be 

predicted with any certainty.

Small-scale farm plantations may encounter relatively 
high transaction costs [in an emissions trading 
scheme] that make them less economic, unless 

mechanisms are developed that enable small-scale  
off-sets to be efficiently pooled.

Mick Keogh, Australian Farm Institute, ‘Primary industries and 
greenhouse emissions trading – research and information needs’, The 

National Climate Change Research Strategy for Primary Industries 
Phase 1 Report, sites.lwa.gov.au/ccrspi/index.php?q=node/21

The Government will use every cent it receives from the sale of pollution  
permits to help households and businesses adjust and move Australia to  

the low pollution economy of the future

Carbon Pollution Reduction Scheme: Australia’s Low Pollution Future White Paper,  
15 December 2008
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There are practical farm management 

activities that can reduce an enterprise’s 

greenhouse gas emissions.

The following guidelines are from a report being  

prepared by the Department of Climate Change,  

Farming for the Next Generation. While not yet published, 

we have permission to list the measures as a guide for 

managing greenhouse emissions.

Greenhouse gas reduction techniques on-farm

Reducing greenhouse gases

There are good reasons to pursue strategies to reduce 

emissions, as a number of mitigation strategies also boost 

efficiency and productivity. However, these activities are 

untested and will need to be evaluated on-farm. 

Abatement costs and opportunities vary between regions 

and industries, and changing energy, transportation and 

material costs over the medium and long term will affect 

them. Note: some activities will appear inconsistent with 

others and so must be evaluated on merit.

“…if we can produce the same amount of food and 
fibre (or more) using less fuel, fodder, fertiliser, etc, then 
not only are we minimising our impact on the climate 

but, through efficiency, operating more profitably!”

Primary Industries and Resources SA, www.pir.sa.gov.au,  
Adapting to Climate Change
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Nitrous oxide (N2O) is a significant 

greenhouse gas. According to the 

Department of Climate Change,  

one kilogram of N2O has the same 

warming potential as 310 kilograms of 

carbon dioxide. 

Most of Australia’s nitrous oxide emissions (around 60%) 

come from agriculture, particularly following the application 

of nitrogen fertilisers to pastures and crops.

Plants often use less than 50% of applied nitrogen; the 

remainder is lost to the environment and so contributes to 

our emissions. Adopting farm management practices that 

improve nitrogen efficiency can reduce greenhouse impacts 

while boosting environmental sustainability and profitability.

	 What you can do

✔	 Manage agricultural soils to minimise nitrogen loss.

✔	 Ensure soils are well drained to reduce waterlogging.

✔	 Avoid application of fertilisers to saturated soils, especially nitrate, applying to raised 
beds or ridges where possible.

✔	 Build organic matter in soils through pasture rotation or by adding compost.

✔	 Add gypsum to improve soil structure and help avoid anaerobic soil conditions.

✔	 Where possible, ensure continuous plant cover to avoid losses of nitrogen by 
leaching or denitrification.

✔	 Avoid burning crop residue and retain stubbles and prunings where practical.

✔	 Where possible, use conservation tillage and controlled traffic practices in broadacre 
cropping.

✔	 Apply nitrogen fertiliser based on calculations of target yields and crop nitrogen 
requirements across the growing season.

✔	 Use soil or plant testing to assess available nitrogen prior to applying fertiliser.

✔	 Where possible, place fertiliser below the surface to limit ammonia volatilisation.

✔	 Consider foliar application when additional nitrogen is required.

Managing greenhouse emissions from soils
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Managing methane from livestock

	 What you can do

✔	 Improve quality of pasture or forage, or supplement the diets of grazing livestock 
with grain or other nutrient-dense feeds, especially during summer.

✔	 Manage the legume content and maturity of pasture through, say, rotational grazing 
to maximise the quality and value of feed to stock.

✔	 Use feedlots for beef cattle to reduce finishing times through high quality diets.

✔	 Where possible, match the feeding allowances published by the Feeding Standards 
for Australian Livestock throughout the production cycle. (CSIRO, 2007)

✔	 Boost the efficiency of the animal’s rumen through feed additives.

✔	 Aim for genetic improvement resulting in shorter finishing times.

✔	 Select rams and bulls for efficient feeding conversion and other traits in productivity.

✔	 Consider cross-breeding to boost hybrid vigour to improve production efficiency.

✔	 Cull inefficient animals and select to increase productivity, improve product quality 
and increase disease resistance.

✔	 Manage the herd or flock to improve the health and nutrition of breeding animals.

✔	 Develop and implement a disease management plan.

Methane produced by sheep and cattle 

during their digestion of feed is estimated 

to be around 12% of Australia’s total 

greenhouse gas emissions. 

Shifting farm management techniques to direct more of this 

feed energy into productive uses can reduce greenhouse 

emissions while improving livestock efficiency.

Action across all the areas of nutrition, feed management, 

animal health, genetics and herd management will deliver 

the best outcomes for both greenhouse emissions and 

enterprise productivity.

Reducing greenhouse gases

?CSIRO Publishing, 2007, 
Nutrient Requirements of 

Domesticated Ruminants, 296pp

www.csiro.au/news/
LivestockFeedingBook.html
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The decomposition of waste from intensive 

livestock systems results in carbon dioxide, 

methane and nitrous oxide. The National 

Greenhouse Gas Inventory estimates that 

this element of farming accounts for 9.5% 

of Australia’s total emissions.

Higher greenhouse gas emissions in livestock waste are due 

to high concentrations of organic matter, high moisture 

content, complex carbohydrates, and high levels of nutrients 

such as potassium, nitrogen and phosphorus. Elevated levels 

of one of more of these factors in manure can be linked to 

inefficient feed utilisation. Focusing on ensuring high feed 

conversion efficiency can benefit the enterprise and the 

environment.

Managing waste in intensive production systems

	 What you can do

✔	 Provide improved pastures, high-quality fodder and grain-based supplements to 
improve digestibility of rations.

✔	 Process grain to maximise digestibility and minimise the volume of organic matter  
in manure, as is achieved with steam-flaking or grain-tempering.

✔	 Consider using a ration formulation model and/or mass balance model such as 
AUSPIG, PIGBAL, DAIRYBAL, BEEFBAL, to formulate rations designed to maximise 
digestibility and minimise animal nutrient excretion.

✔	 Reduce spillage and spoilage through carefully designed feeding systems.

✔	 Monitor feed areas to ensure animals are not being over-supplied with feed.

✔	 Avoid land application of slurries or manure during wet conditions.

✔	 Manage stockpiles of waste through methods such as composting, to avoid 
anaerobic conditions.

✔	 De-water storage ponds by irrigating crops or pastures, to reduce anaerobic 
conditions.

✔	 In large feedlots, consider covering anaerobic ponds to trap biogas for use in heat  
or electricity generation.
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A practical contribution to reducing 

greenhouse emissions can be made at the 

farm enterprise level by establishing and 

preserving vegetation, or creating forest 

sinks. Conserving soil carbon can also have 

the same outcome.

Trees and other plants take up (sequester) carbon dioxide 

from the atmosphere as they grow, through the process of 

photosynthesis. Carbon is stored in the leaves, roots and 

branches of the plant and oxygen is released back into the 

atmosphere.

Carbon is an essential element in healthy soils, boosting 

fertility and improving water holding capacity, aeration 

and nutrient mobility, and giving plants a more favourable 

environment for establishment and growth. Carbon stored 

in the soil rather than present in the atmosphere as carbon 

dioxide, also helps avoid the negative impact of greenhouse 

gases.

Preserving carbon sequestering plants and soil carbon are 

ways of reducing greenhouse gas emissions, as well as 

improving farm productivity. 

Preserving and enhancing on-farm carbon stocks

Reducing greenhouse gases

	 What you can do

✔	 Establish new tree plantations, selecting species and preparing the site to maximise 
survival and growth.

✔	 Encourage the regeneration of native trees and shrubs, keeping livestock out of 
some areas by fencing.

✔	 Protect existing native plants from fire, land clearing and animals.

✔	 Use the National Carbon Accounting Toolbox to estimate carbon sequestration  
in forest systems.

✔	 Adopt conservation tillage options.

✔	 Incorporate and preferably retain crop residues. Don’t burn stubble.

✔	 Utilise animal wastes such as manures, to enrich cropping soils, and as nutrients for 
growing trees.

✔	 Consider the possibilities of ‘biochar’ (semi-carbonised organic material) to utilise 
organic waste and sequester carbon in the soil (as the science and technology 
becomes clearer).

✔	 Avoid periods of bare fallow.

✔	 Control grazing to prevent exposure of bare soil.

✔	 Rotate crops, including rotations of perennial pastures and legumes.
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By improving the energy efficiency of 

farm practices and using alternative 

fuels wherever possible greenhouse gas 

emissions can be reduced while cutting 

the cost of electricity and fuel use.

Improving on-farm energy efficiency

? The National Carbon 
Accounting Toolbox is 

available free on CD by contacting 
the Department of Climate Change 

on (02) 6274 1888 or via the link 
www.climatechange.gov.au/ncas/

ncat/index.html

	 What you can do

✔	 When selecting new farm equipment, consider energy efficiencies.

✔	 Switch to alternative fuels such as LPG and natural gas, where possible, and consider 
on-farm renewable energy sources, e.g. wind farms, photovoltaic cells.

✔	 Consider obtaining energy from renewable sources such as solar and wind.

✔	 Identify the main on-farm areas where energy is used and develop a long-term 
strategy for reducing high energy use and replacing inefficient machinery.

✔	 Survey and design paddocks to maximise operating efficiency and accommodate 
controlled traffic systems, where possible.

✔	 Optimise the use of natural lighting and ventilation in farm buildings.

✔	 Insulate buildings, heating and cooling pipes, storage and refrigeration machines.

✔	 Install energy efficient lighting in farm buildings.

✔	 Keep farm machines serviced and well maintained.

✔	 Adopt conservation tillage and controlled traffic systems in cropping enterprises.

✔	 Improve the efficiency of fertiliser and chemical application through less frequent 
application, to save on fuel consumption.

✔	 Match the requirements of irrigation pumps to engine power.

✔	 Use techniques like soil moisture monitoring to improve the efficiency of irrigation.
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A lot of research is being undertaken by 

industry and government to support work 

at a farm level. This research is a critical 

step in closing knowledge gaps on climate 

change and its impacts. Here are a few 

examples of ongoing research projects:

The kangaroo question

Meat and Livestock Australia is funding several projects to 

develop tools for livestock producers and feedlot operators 

to lower their emissions and adapt to climate change. One 

such project involves research that has isolated four specific 

bacterium from the gut of the red and grey kangaroo that 

prevent methane from being produced (and emitted), and 

increase the efficiency of converting native pasture feed to 

energy and meat. www.mla.com.au

Methane-reducing vaccine

The CSIRO, with a commercial partner in Western Australia, 

is researching a novel way to reduce the methane emissions 

of livestock. They are trialling the use of a vaccine that 

inhibits methane-producing organisms in the animal’s gut. 

www.merinotech.com.au/

Frost gene identification

While there is a ban in South Australia on genetically 

modified crops, there is work elsewhere to investigate 

opportunities with gene identification to potentially 

develop frost resistant plants. The Molecular Plant Breeding 

Cooperative Research Centre (MPBCRC) intends to develop 

genetically modified (GM) wheat with enhanced tolerance 

to frost. www.molecularplantbreeding.com

Smoke-tainted wine

With the incidence of bush fires likely to increase under 

certain climate change scenarios, the Australian wine 

industry is researching smoke damage and what can be 

done to prevent disastrous future losses through smoke 

taint. www.awri.com.au

‘In ute’ soil health tool for vegetable growers

AUSVEG is committed to a project that will develop, 

publish, promote and disseminate a soil identification and 

interpretation reference guide for vegetable production, 

designed for easy use from the ute or tractor.  

www.ausveg.com.au

Climate change research and activities
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Reducing evaporation from dams

Water stored in dams, particularly shallow on-farm dams, has 

high evaporative losses. In small dams this can be reduced 

through physical dam covers, but large dams are more 

problematic. The CRC for Future Irrigation is conducting a 

project designed to improve the reliability of evaporation 

mitigation technology, by developing new monolayer 

application systems and a better understanding of factors 

affecting monolayer performance.  

www.irrigationfutures.org.au

Dairy industry – strategic commitment

Dairy Australia’s 2009-13 Strategic Plan outlines the 

industry’s approach to handling the challenges of climate 

change. www.dairyaustralia.com.au

Capturing and using methane  
from animal waste

The Rural Industries Research and Development Corporation 

(RIRDC) has published a report that brings together 

available information about research and development on 

methane capture and use that is applicable to the intensive 

livestock industries in Australia and New Zealand, and 

makes recommendations as to where future research and 

development should be targeted. This brings Australia’s 

intensive livestock industries closer to understanding the 

potential for the capture and use of methane from animal 

waste in intensive agricultural industries. www.rirdc.gov.au

Climate information for farm  
management decisions

The Managing Climate Variability (MCV) Program aims to 

provide practical tools to incorporate weather and climate 

information into farm business decisions. The program aims 

to improve seasonal forecasting, provide tools and services 

for managing climate risk, and increase the adoption of 

climate risk management. MCV has already contributed to 

the evolution of seasonal climate forecasting tools such as 

Australian Rainman, Yield Prophet, Whopper Cropper and 

AussieGRAASS. www.managingclimate.gov.au

Reducing the impact of climate variability  
in grain production

This project, led by the South Australian Research and 

Development Institute, aims to identify key risks to grain 

production under climate change, and develop tools such 

as a flowering calculator and potential yield calculator to 

assist in risk management. www.sardi.sa.gov.au

Researching our Farming Future

The Future Farm Industries Cooperative Research Centre 

(FFICRC) is playing a role in developing new farming 

systems and technologies for adoption by Australian farmers 

to ensure they are well prepared for the impacts of climate 

change and drought. www.futurefarmcrc.com.au
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The Australian and global situation

The Garnaut Climate Change Review website is worth a visit, 

with several resources available along with the Final Report. 

www.garnautreview.org.au

Intergovernmental Panel on Climate Change

The Intergovernmental Panel on Climate Change (IPCC, 

2007) has produced its 4th Assessment Report Climate 

Change 2007, which draws together and integrates up-to-

date policy-relevant scientific, technical and socio-economic 

information on climate change for the benefit of policy 

makers and those from other professions. www.ipcc.ch

Carbon Pollution Reduction Scheme

The Australian Government is establishing an emissions 

trading scheme as part of an effective framework for 

meeting the climate change challenge. Carbon Pollution 

Reduction Scheme: Australia’s Low Pollution Future White 

Paper is now available from the Department of Climate 

Change. www.climatechange.gov.au

The South Australian situation

PIRSA, SARDI and Rural Solutions SA has prepared A Guide 

to Climate Change and Adaptation in Agriculture in South 

Australia. This document helps explain the science behind 

climate change and provides information on climate change 

trends and projections. www.pir.sa.gov.au

Farming for the Next Generation

Keep a look out for the Department of Climate Change’s 

new publication, currently in preparation, with a working 

title, Farming for the Next Generation – Guidance for Managing 

Greenhouse Gas Emissions. The publication provides a guide 

to greenhouse gas emission reduction on-farm. The material 

on reducing greenhouse gas emissions on-farm that we 

have published in this PIRSA booklet came from this draft 

Department of Climate Change publication, though it has 

not been officially released yet. www.climatechange.gov.au

Masters of the Climate

The Managing Climate Variability R&D Program is supported 

by the major agriculture industry bodies in Australia. It has 

published the Masters of the Climate series, providing more 

than 25 case studies of farmers successfully responding to 

our already challenging and variable climate.  

www.managingclimate.gov.au

Wine Innovation Cluster – tailor a climate 
change adaptation response for your business

The Wine Innovation Cluster (WIC) is an alliance of five major 

research and development organisations on the Waite 

Campus, Adelaide, South Australia. It provides state-of-the-

art facilities and capabilities for integrated grape and wine 

research across the production value chain ... ‘from vine 

to palate’. The partners are: The Australian Wine Research 

Institute (AWRI), CSIRO, The South Australian Research and 

Development Institute (SARDI), The University of Adelaide 

and Provisor Pty Ltd. The WIC can develop and deliver 

customised solutions to enable the wine industry to adapt 

to, and mitigate, the effects of climate change.  

www.wineinnovationcluster.com

Additional reading



59The changing climate:  
Impacts and adaptation options for South Australian primary producers

Dairy Info Sheets

Dairy SA Info Sheets that may be of use to dairy producers, 

cover such topics as the principles of ‘environmentally 

friendly’ shedding; thermal efficient design; renewable 

energy sources; and others, providing tips on reducing 

energy costs. While they are designed for those starting 

a new dairy, there are still practical tools that could be 

incorporated into an existing operation.  

www.dairyindustrysa.com.au

Meat and Livestock Australia’s  
climate change centre

Visit this link for useful tools, topical publications and a 

reference list of relevant, worthwhile websites.  

www.mla.com.au

Land Water & Wool

Land Water & Wool was a national research and 

development program providing woolgrowers with 

practical tools to help manage natural resources sustainably 

and profitably. In the climate change section there are useful 

publications such as The Potential Impact of Climate Change 

on Woolgrowing in 2029. www.landwaterwool.gov.au

Vegetable Industry

Horticulture Australia Limited has produced a publication, 

Vegetable Scoping Study into the Implication of Climate 

Change. www.horticulture.com.au

Environmental Protection Agency SA,  
State of Environment Report 2008

The State of the Environment Report recognised climate 

change as a significant threat in South Australia.  

www.epa.sa.gov.au

Greenhouse gas emissions from livestock

Mechanisms for establishing a stable, low-emission, 

modified rumen fermentation include: biological control 

directed at methanogens and associated organisms, 

vaccination, the establishment of effective acetogenic and 

bacteriocin producing populations. 

Greenhouse Gas Emission from the Livestock Sector, What 

do we know, what can we do? was prepared by Dr Roger 

Hegarty, NSW Agriculture, to contribute to the work of the 

Greenhouse and Agriculture Taskforce. It is available via 

www.climatechange.gov.au

Forest sinks

The Australian Government’s Planning Forest Sink Projects 

– A Guide to Forest Sink Planning, Management and Carbon 

Accounting provides more detailed information.

www.climatechange.gov.au/land/publications/forestsinks-

planning.html
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These are the main reports and texts used for the content of 

this report. The most useful of the websites visited are listed 

in the Additional Reading.

ABARE, Australian Commodities, December Quarter, Volume 14, Number 4, 
Commonwealth of Australia, 2007.

Allen Consulting Group, Climate Change Risk and Vulnerability: Promoting 
an efficient adaptation response in Australia, Final report to the Australian 
Greenhouse Office, Department of Environment and Heritage, Canberra, 
2005.

Australian Greenhouse Office, Climate Change in Rural and Regional Australia, 
Australian Greenhouse Office, in the Department of Environment and 
Heritage, Canberra, 2005.

Bardsley, D, There’s a change on the way – An initial integrated assessment 
of projected climate change impacts and adaptation options for Natural 
Resource Management in the Adelaide and Mt Lofty Ranges Region, DWLBC 
Report, Government of South Australia, through Department of Water, 
Land and Biodiversity Conservation, Adelaide, 2006.

Blackadder, J, Masters of the Climate: Innovative Farmers Coming Through 
Drought, Land and Water Australia, Canberra, 2005.

Campbell, A, Managing Australian Landscapes in a Changing Climate: A 
climate change primer for regional natural resource management bodies, 
Report to the Department of Climate Change, Canberra, Australia, 2008.

Clark, A, Barratt, D, Munro, B, Sims, J, Laughlin, G and Poulter, D, Science for 
Decision Makers: Climate Change Adaptation in Agriculture, Department 
of Agriculture, Fisheries and Forestry, Bureau of Rural Sciences, Canberra, 
February, 2006.

COAG, Climate Change Priority Actions, Council of Australian Governments 
(COAG) and Natural Resource Management Ministerial Council (NRMMC), 
September 2007.

COAG, National Climate Change Adaptation Framework, Council of Australian 
Governments, viewed 28/11/08 www.coag.gov.au/coag_meeting_
outcomes/2007-04-13/docs/national_climate_change_adaption_
framework.pdf
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