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Background

Drought and changes in climate have had major 

impacts on the Australian dairy industry over the 

past decade. Dairy producers and communities 

have faced reduced rainfall and irrigation water 

allocations, greater variability in seasonal rainfall, 

shorter growing seasons, greater out of season 

rainfall and increased incidences of extreme 

weather events.

In order to manage this changing environment 

into the future, the dairy industry must be able 

to adapt to the physical impacts of climate 

change as well as respond to the opportunities 

associated with new carbon policy settings. 

The Mitigation and Adaptation for the 

Australian Dairy Industry (MAADI) project 

is about building a broad base of industry 

confi dence and competency to manage 

these physical, economic and social 

climate challenges. 



Project outline

The MAADI project is comprised of 

two components: 

• on-farm demonstrations of proven mitigation 

and adaptation strategies and technologies

• testing and validation of the next generation 

of adaptation and mitigation technologies.

The fi rst component is managed by Dairy 

Australia on commercial dairy farms and is 

referred to as Future Ready Dairy. For information 

on this work visit www.dairyaustralia.com.au.

The second component is led by PICCC 

researchers. The research team are measuring 

greenhouse gas emissions under a range of 

management practices in order to assess their 

use as climate change mitigation and adaptation 

options. Practices tested for their effect on 

emissions include: 

• the application of dairy sludge (see photo 

above) as a nitrogen source for forage crops 

• the use of alternate forage species 

• varying irrigation allocations. 

An additional subproject is focused on 

model validation and simulation of alternate 

forages at both a biophysical and whole of 

farm level, to determine their potential to improve 

profi tability and resilience of farm businesses in 

the Australian dairy industry.

The MAADI project commenced in June 2010. 

The fi rst set of results are currently being 

collated. 
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Research location

The research is being undertaken at the 

DemoDAIRY demonstration farm near Terang 

in south west Victoria, and at the University 

of Melbourne farm at Dookie in north central 

Victoria. The modelling component of the 

project is being conducted by the University 

of Melbourne and the Tasmanian Institute of 

Agricultural Research.

Project objectives

The key objective of the MAADI project 

is on-farm demonstration and validation of 

climate change mitigation and adaptation 

options, strategies, technologies and techniques 

across the supply chain of the Australian dairy 

industry. The aim is to ensure those within the 

dairy supply chain, their service providers and 

policy makers can confi dently deal with the 

opportunities and uncertainties of a changing 

climate.
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Applying dairy sludge to the 

experimental site at DemoDAIRY.
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NITROUS OXIDE

An experimental forage crop site has been 

established at DemoDAIRY to determine 

the effect of the following treatments on plant 

yield and nitrous oxide emissions from soil:

• application of nitrogen to the forage 

crop as dairy sludge (see photo above) 

is being compared with nitrogen applied 

as inorganic nitrogen fertiliser

• two different forage species (perennial 

ryegrass and a winter brassica) are 

being compared.

An additional experiment will be conducted 

at Dookie comparing yield and nitrous oxide 

emissions from rain fed and irrigated dairy 

systems.

Nitrous oxide emissions are measured 

at least weekly using manual chambers. 

Chamber design and gas sampling protocols 

are consistent with procedures within the 

national Nitrous Oxide Research Program.

Each comparison will determine which 

of each of the potential adaptation and 

mitigation options results in the most effi cient 

use of nitrogen, so that loss of nitrogen as 

nitrous oxide can be minimised. 

METHANE

Four short term campaigns will be conducted 

at Dookie and Terang to measure the methane 

profi les of cows grazing different pasture and 

forage crops.

Researchers will measure in situ enteric 

methane emissions from cows grazing either 

mixed pasture and turnips or mixed pasture 

and chicory. Methane will be measured using 

open-path tuneable diode lasers located 

upwind and downwind from stock as 

they graze, ruminate and rest. 

Forage samples will also be analysed in the 

laboratory using in vitro herbage digestions 

to determine relative amounts of methane 

produced from the different forage types.
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    Turnip 

(Brassica rapa)

Monitoring enteric methane 

emission from cattle grazing 

a turnip paddock.



MODELLING ALTERNATE FORAGES

South east Australian dairy systems 

currently rely heavily on perennial ryegrass 

as the dominant forage species for stock. 

In order to reduce risk and increase 

resilience of pasture-based dairying in 

a changing and variable climate, there 

is a need to explore and evaluate 

combinations of alternative forages. 

This project is using a suite of modelling 

approaches to quantify the productivity, 

resilience and profi tability of dairy farm 

systems utilising alternate forages under 

current and future climate scenarios. 

This component of MAADI will:

• model the growth and development 

of alternate forages including maize, 

sorghum, brassicas, oats, triticale, 

chicory and plantain

• explore the growth potential of 

these forages in differing dairy regions 

through a series of biophysical modelling 

studies under historical and future 

climate scenarios

• investigate the profi tability and resilience 

of dairy farm systems that incorporate 

these forage species. 
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Oats 

(Avena sativa)

Maize silage below, Sorghum bicolor, above right 
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Plantain (Plantago lanceolata) above Chicory (Cichorium intybus)



Research progress

The establishment of the nitrous oxide 

experimental site at DemoDAIRY was 

completed in May 2011, and nitrous oxide 

emission measurements now being taken 

on a weekly basis (pictured below). To date, 

14 gas sampling events have been conducted, 

including two campaigns monitoring daily 

changes in nitrous oxide emissions following 

the application of urea fertiliser. 

Gas analysis data from the fi rst six sampling 

events indicated highly variable nitrous oxide 

fl uxes from the soil across autumn and winter. 

In the autumn, before the soil became saturated, 

very high fl uxes occurred. When the soil became 

saturated in winter, fl uxes of nitrous oxide 

ceased. 

Although the data has not yet been analysed, 

there may be a trend towards the dairy sludge 

treatments having higher nitrous oxide fl uxes 

than the other treatments in autumn and 

early winter.

Researchers have conducted two fi eld 

campaigns to measure methane emissions 

at DemoDAIRY, with emissions measured 

under the following conditions: 

• lactating cows grazing a perennial ryegrass 

pasture for a week in December 2010

• non-lactating cows grazing a turnip crop 

and provided with a silage supplement 

for a week in March 2011

• non-lactating cows grazing a perennial 

ryegrass pasture and provided with a silage 

supplement for a week in March 2011.

A third campaign will be conducted in October 

2011 to compare methane emission from 

lactating cows grazing chicory forage and 

perennial ryegrass. 

Presentations on the methane and nitrous 

oxide studies were given at the More than 

just hot air fi eld day conducted at DemoDAIRY 

in May 2011. The event showcased local 

research as well as providing information 

on greenhouse gas emissions and climate 

variability to local farmers and service 

providers.

Next steps

Results from each component of the 

MAADI project will be used to develop 

strategies and technologies that will 

deliver benefi ts as mitigation and 

adaption options to Australian 

dairy farm businesses. 
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Chicory fl ower 

(Cichorium intybus)

Photo at left: Sampling 

emissions of nitrous oxide 

from pasture soils at 

DemoDairy, Terang.
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Research team

Dr Joe Jacobs and Graeme Ward Department of 

Primary Industries Victoria 

Professor Deli Chen, Dr Debra Turner and 

Dr Brendan Cullen The University of Melbourne 

Dr Richard Rawnsley and Dr Keith Pembleton 

Tasmanian Institute of Agricultural Research

Timeframe

July 2010 to June 2012

Funding

This project is supported by funding from Dairy Australia, the Department of 

Primary Industries Victoria, the University of Melbourne and the Australian 

Government Department of Agriculture, Fisheries and Forestry under 

its Australia’s Farming Future Climate Change Research Program.

Collaborators

Tasmanian Institute of Agricultural Research

Dairy Australia and regional coordinators from the 

Dairying for Tomorrow program 

Agriculture and Agrifood Canada

Further information

Deli Chen

Email delichen@unimelb.edu.au

Tel 03 8344 8148

Joe Jacobs

Email joe.jacobs@dpi.vic.gov.au

Tel 03 5561 9923

Web  www.piccc.org.au/research/

projects/MAADI
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DISCLAIMER

This publication may be of assistance to you but PICCC 

and its employees do not guarantee that the publication 
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The Primary Industries Climate Challenges Centre (PICCC) 

is a joint venture between the University of Melbourne and 

the Department of Primary Industries Victoria.
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