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The collaboration between DEDJTR and UM entered its fourth year in 2014–15, 

with a number of signifi cant achievements. The past 12 months has seen the 

culmination of many of PICCC’s key collaborative research efforts, with work 

funded through the national methane, modelling, nitrous oxide and soil carbon 

programs now completed. 

Other projects are ongoing, a new enteric methane partnership with Canadian 

scientists has begun, and PICCC continues in its efforts to broker research 

funding proposals between the founding partners and beyond. To date PICCC 

has successfully brokered over 30 large collaborative projects with a total value 

of more than $68 million. 

PICCC’s educational programs continue to offer opportunities for graduate 

students and agricultural professionals, while the Centre’s communication activities 

are helping to extend the research to industry and policy, and build the profi le of 

PICCC as a trusted source of information.

Some highlights from PICCC’s completed and ongoing activities include:

• Australian Grains Free Air Carbon dioxide Enrichment (AGFACE) research 

demonstrating not only the extent to which elevated carbon dioxide levels will 

impact grain yield, quality and profi tability, but also the potential for varietal, 

strategic and adaptive solutions to the challenges facing the grains industry. 

• Unique datasets and modelling efforts focusing on the Australian apple, pear 

and cherry industries, which will enable growers to better manage climate 

change impacts through proven and region-specifi c adaptation strategies.

• Enhanced capacity within regional natural resource management organisations 

to make better use of climate change adaptation research, via the provision 

of new resources and information sharing processes.

• Enteric methane research showing the effi cacy of wheat, fat and oil 

supplementation for reducing livestock emissions.

• The signifi cant improvements in enteric methane measurement methodologies, 

particularly the sulphur hexafl uoride technique which is now recognised as an 

invaluable tool for livestock emissions research. 

Executive summary
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• A major new international collaboration, building on PICCC’s highly regarded 

enteric methane work, to investigate a number of areas identifi ed as research 

priorities for reducing livestock emissions.

• The completion of over 30 whole farm systems analyses, quantifying the 

impact of various management strategies on farm emissions, productivity 

and profi tability and demonstrating that although many strategies can 

reduce emissions, very few are profi table under current carbon policies.

• The development of evidence for policy makers that mitigation strategies 

focused on emissions intensity and profi tability (instead of net emissions) 

are the most effective way to reduce farm greenhouse gas emissions and 

improve farm effi ciency and profi tability. 

• The testing of nitrifi cation inhibitors on dairy and cropping farms, which has 

contributed to improvements in national inventory emission factors, and will 

demonstrate for the fi rst time their feasibility under commercial production 

conditions and in emissions reduction methodologies. 

• Conclusive evidence for farmers in high rainfall zones that maximising nitrogen 

fertiliser effi ciency and delaying the timing of pasture termination prior to planting 

winter crops will minimise nitrous oxide emissions. 

• Verifi cation, via modelling and fi eld trials, that without proven productivity 

benefi ts or changes to the current price and policy environment, inhibitor-

amended fertilisers and other nitrifi cation inhibitor products are fi nancially 

unviable for most Australian production systems.

• Soil carbon research showing that crop rotations with legumes, zero tillage 

and stubble retention all have potential to increase soil carbon, but that only 

the conversion from cropping to pasture will consistently increase soil carbon.

• The delivery of postgraduate training to 90 extension offi cers, policy developers 

and farm advisers in all aspects of climate change, mitigation and adaptation 

in agriculture. 

• The provision of training in carbon farming to over 100 extension offi cers.

• The development of a series of investment priorities for ensuring the theory 

of sustainable intensifi cation is translated into increased productivity and 

reduced environmental degradation in Australian agriculture.

Executive summary



PICCC ANNUAL REPORT 2014/2015 3

In the coming decade or two, one of the greatest challenges facing farmers, 

scientists, governments and the community at large, will be to effectively tackle 

the complex nexus issues that are increasingly affecting sustainable agricultural 

and food production systems. These nexus include:

• Agriculture — food — nutrition — human health

• Food and nutritional security — low carbon energy options — 

water — climate change

• Increased productivity — profi tability — environmental health — sustainability.

It is clear that the historically simpler option of solving a problem in one sector 

without considering impacts on other parts of the nexus will no longer be 

appropriate, acceptable or useful. One global example that readily comes 

to mind relates to biofuel crops, which can provide energy production options 

that are less emissions-intensive than conventional fuels but signifi cantly compete 

for land, water and other resources previously used for food production. Another 

nexus example is human malnutrition for the resource-poor in developing countries 

resulting from foods that lack essential micronutrients and vitamins, while at 

the other extreme, the developed world is seeing an epidemic of obesity and 

metabolic disease as a result of too much high-energy food.

These nexus issues require comprehensive solutions that go beyond the 

single disciplines. A technical and scientifi c corollary of this is that we need 

effi cient, collaborative and integrated research programs that transcend not 

only disciplines, but also whole sectors. For example: agriculture and food 

production experts working more closely with human nutrition and health 

experts; and water and energy scientists working more effectively with 

agriculturalists. 

Professor Tim Reeves

Chair’s report
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What is the relevance of this changing scenario to PICCC? It is my belief 

that the Centre has stimulated and encouraged at least some of the types 

of collaborative efforts that are foreshadowed for the future. The past year has 

seen PICCC continue to encourage and stimulate effective collaboration between 

scientists at DEDJTR and UM. It has also further demonstrated its effectiveness 

in stimulating and facilitating greater national and international collaboration, 

for the benefi t of Victoria and Australia. 

The Centre has certainly achieved its aims, on many fronts, of ‘creating a 

whole that is greater than the sum of the parts’ in terms of research outputs. 

It has also made signifi cant progress towards important industry and environmental 

outcomes. These are described in the report of our Director, Professor Richard 

Eckard, who has again provided excellent leadership to the Centre. 

The challenges for the coming years will be for PICCC scientists to further broaden 

and deepen these collaborations at the local, national and international levels. 

Sustainable intensifi cation of broadacre farming systems is of critical importance 

if our farmers are to simultaneously achieve the dual imperatives of greater 

productivity/profi tability necessary for future food and nutritional security and, 

just as importantly, enhanced ecosystem and soil health as the foundation of 

continuing sustainability. 

Professor Timothy G. Reeves FTSE

Independent Chair, PICCC Board of Management

Chair’s report
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The past year has seen the culmination of a signifi cant research effort, with 

PICCC researchers being partners in a number of major national initiatives, 

including national nitrous oxide, methane and soil carbon programs, AGFACE, 

and several adaptation and modelling projects, eminent publications, media 

appearances and policy engagement. 

The growing international reputation of this work is well demonstrated 

by the publication of PICCC research in over 175 peer-reviewed papers in 

international journals and the presentation of over 150 conference papers 

to date. As an example, the 6th International Greenhouse Gas and Animal 

Agriculture conference in February 2016 will showcase 15 papers and 

presentations by PICCC researchers to an international audience. 

Some PICCC highlights from the past year include the publication of the AGFACE 

team’s research in the prestigious Nature Climate Change journal, the whole farm 

systems modelling team’s 30+ peer-reviewed papers published across a diverse 

range of sectors, and the methane and nitrous oxide projects contributions to 

changes in the national greenhouse gas inventory calculations. The outputs from 

PICCC research have been used by policy to guide the development of four new 

offset methods under the Australian Government’s Emissions Reduction Fund, 

to develop new national inventory calculations and emission factors and guide the 

development of state and federal policy responses. PICCC research (AGFACE) 

has also been used to inform future plant breeding directions as well as industry 

policy on emissions and climate change generally. The PICCC Think Tank was 

our major event for the year, providing an opportunity for PICCC researchers to 

integrate their collective knowledge and provide visionary direction for the future 

of agriculture and the associated research required out to 2050. The two Think 

Tanks convened by PICCC have now led to the development of signifi cant new 

research proposals. 

Director’s report

Professor Richard Eckard
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Future directions

PICCC’s work to date has focused on all aspects of climate change, though with 

a greater emphasis on mitigation. Inevitably, we will need to shift our attention 

more to adaptation. By mid-year, 2015 was expected to be the hottest year 

on record. Many of the hottest months on record occurred in 2015, particularly 

over spring; and 2015’s El Niño pattern was one of the stronger ones in recent 

history. With climate records breaking year after year, it is clear we now live 

with a changing climate. The need to provide farmers and industries with 

options to adapt to this emerging new climate is increasingly critical. 

One of the important tasks for PICCC is to integrate mitigation and 

adaptation research so that industry and farmers have options 

which incorporate productivity, profi tability and sustainability. 

This means lower emissions production systems that are 

also more resilient to climate extremes. While we have 

considered this within an industry or farm boundary 

to date, this also needs to be considered at a broader 

scale, where impacts at the farm level have fl ow-on 

effects outside the sector — for example, on regions, 

supply chains, infrastructure needs, natural resources 

and consumers. The structure of PICCC — as a 

pool of expertise from across organisations and 

sectors — makes us well-placed to lead these 

cross-disciplinary research and development 

challenges. PICCC will continue to build our 

collaborations, expanding them at the local, 

national and international levels, to ensure that 

agriculture and regional communities in south-

eastern Australia are provided with the options 

to adapt and prosper in a changing climate. 

Professor Richard Eckard

PICCC Director

Director’s report
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Background

PICCC was established in February 2011 by its foundation partners, the 

Victorian State Government and the University of Melbourne. PICCC facilitates 

researchers from its core partners and beyond to develop collaborative research, 

development and education projects on the climate challenges facing agriculture 

in south-eastern Australia.

PICCC research covers carbon farming as it relates to mitigation of methane 

and nitrous oxide emissions, carbon sequestration, short-term climate variability 

and extreme events, longer-term climate change impacts and adaptation, and 

the interaction between each of these processes in relation to food production 

in Victoria.

The partnership aims to maximise research and development collaboration 

and improve the utilisation of capability, expertise and infrastructure. It also 

seeks to minimise both duplication of research effort and ineffi ciencies in funding. 

Most importantly, PICCC promotes a coordinated approach to the planning and 

implementation of research and development, to make outcomes more relevant 

to farmers, industry, policy makers and the broader community.

Current operating environment

The operating environment for PICCC has changed since its inception, with 

the priorities of state and federal governments having altered signifi cantly. The 

growing body of primary industries climate-related research both nationally 

and internationally, combined with the changing needs of agriculture, 

have encouraged PICCC to shift and broaden its research emphasis 

over the past four years. 

The Victorian Government has identifi ed six priority sectors that 

will underpin the state’s future prosperity: medical technology and 

pharmaceuticals; new energy technology; food and fi bre; transport, 

defence and construction technology; international education; 

and professional services. 

The growth of these sectors is being actively encouraged 

through State Government investment to position 

Victoria as a high-skill, high-wage economy. 

PICCC aims to deliver against the sustainability 

priority within the Government’s food and 

fi bre strategy.

The Primary Industries 
Climate Challenges Centre
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The State Government is also supporting new initiatives aimed at helping 

Victorian agri-food businesses to work together and with value chain partners 

to grow exports and create new jobs. Food Source Victoria will allocate funding 

to support agri-food businesses across regional Victoria to conduct research, 

develop marketing plans, produce innovative products and build skills to better 

compete in export markets. By supporting partnerships the program will adopt 

a “paddock to plate” approach, capitalising on new opportunities and growing 

global demand for Victorian produce, and helping our farmers to lead the world. 

PICCC aims to use a similar “paddock to plate” approach for its ongoing activities 

by conducting research that improves sustainability and production effi ciency 

throughout the supply chain, from farm to consumer.

Internationally, PICCC has engaged in a signifi cant new research collaboration, 

securing a joint grant from the Climate Change Emissions Management 

Corporation in Alberta, together with Agriculture and Agri-Food Canada. 

Publications this year have also seen a signifi cant increase in international 

co-authors, refl ecting an increasing internationalisation of our research. 

The Global Research Alliance for Climate-Smart Agriculture together with 

the Global Research Alliance on Agricultural Greenhouse Gases offer a 

signifi cant opportunity for PICCC to further build global research links. 

PICCC will continue to respond to state, national and international developments 

by aligning its work with these priorities, ensuring that future farming systems and 

technologies deliver improved productivity and sustainability while including the 

core principles of climate-smart agriculture.

The Primary Industries 
Climate Challenges Centre
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Personnel

BOARD OF MANAGEMENT

Professor Tim Reeves, Independent PICCC Chair

Professor Ken Hinchcliff, Dean, Faculty of Veterinary and Agricultural Sciences, 

University of Melbourne* 

Dr Greg Harper, Executive Director, Agriculture Research and Development 

Branch, Department of Economic Development, Jobs, Transport and 

Resources Victoria

Professor Iven Mareels, Dean, Melbourne School of Engineering, 

University of Melbourne

Ms Angela Avery, Research Director — Agriculture Resources, Agriculture 

Research and Development Branch, Department of Economic Development, 

Jobs, Transport and Resources Victoria

* Professor Ken Hinchcliff resigned from the PICCC Board at the end of July 2015, and has been replaced by Associate 

Professor Brian Leury, as acting Dean of FVAS. 

STAFF

Professor Richard Eckard, PICCC Director

Dr Lauren Hull, Communications Coordinator

Mrs Teena Sullivan, Executive Offi cer

RESEARCH EXECUTIVE

Professor Richard Eckard, PICCC Director, Faculty of Veterinary and Agricultural 

Sciences, University of Melbourne

Mr Graeme Anderson, Senior Specialist — Climate Capability, Department of 

Economic Development, Jobs, Transport and Resources Victoria

Professor Stefan Arndt, Deputy Head, School of Ecosystem and Forest 

Sciences, Faculty of Science, University of Melbourne

Ms Angela Avery, Research Director — Agriculture Resources, Agriculture 

Research and Development Branch, Department of Economic Development, 

Jobs, Transport and Resources Victoria

Professor Deli Chen, Academic, Faculty of Veterinary and Agricultural Sciences, 

University of Melbourne

Professor Ary Hoffmann, Australian Research Council Laureate Fellow, 

Faculty of Science, University of Melbourne

Mr David Marland, Key Project Manager — Productive Dairy and Red Meat 

Agriculture, Agriculture Research and Development Branch, Department of 

Economic Development, Jobs, Transport and Resources Victoria

Professor Andrew Western, Deputy Head — Department of Infrastructure 

Engineering, Melbourne School of Engineering, University of Melbourne

The Primary Industries 
Climate Challenges Centre
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PICCC would like to acknowledge the following organisations for their 

collaborative efforts and funding contributions to the projects profi led in 

the 2014/2015 Annual Report:

• Agriculture and Agri-Food Canada

• Australian Government Department of Agriculture

• Australian Research Council

• Australian Wool Innovation

• Carbon Market Institute

• Climate Change and Emissions Management Corporation, Alberta, Canada

• CSIRO

• Dairy Australia

• Department of Agriculture and Food Western Australia

• Department of Agriculture, Fisheries and Forestry Queensland

• Department of Economic Development, Jobs, Transport and Resources Victoria 

• Department of Primary Industries New South Wales

• Department of Science, Information Technology, Innovation and Innovation 

Queensland

• Grains Research and Development Corporation

• Incitec Pivot Limited

• Meat & Livestock Australia

• OnLine Learning Australia

• Queensland University of Technology

• Tasmanian Institute of Agriculture

• University of Melbourne

• University of New England

Collaborators 

A fi eld site in the on-farm study of 

nitrifi cation inhibitor-amended fertilisers.
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Since its inception PICCC has brokered and managed over 30 large 

collaborative research projects, with a total funding value of $68.7 million, 

including funding from the Commonwealth of Australia, Grains Research 

and Development Corporation, Dairy Australia, Meat & Livestock Australia, 

Australian Wool Innovation, Horticulture Australia, Incitec-Pivot and the core 

partners. This research has delivered over 175 peer-reviewed papers to date, 

with almost as many conference proceedings again.

PICCC projects are collaborative investments led by researchers at DEDJTR 

and UM, and developed through the Centre’s coordinated approach to 

attracting funding and fi lling knowledge gaps.

PICCC’s projects fall under fi ve overarching research themes: 

adaptation, enteric methane, modelling, nitrous oxide and 

soil carbon. The aims and research progress of each 

study are detailed in the following pages. Over the 

past 12 months the projects funded through 

the Federal Government’s funding program 

have largely been completed. In many 

cases, PICCC has been negotiating 

new funding for these teams from 

more diverse sources, or through 

the new Federal Government 

funding stream; many of 

these negotiations and 

funding applications are 

still in progress. 

Research projects
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The Australian Grains Free Air Carbon dioxide 
Enrichment program

JULY 2007 — JUNE 2017

The Australian Grains Free Air Carbon dioxide Enrichment (AGFACE) facility, 

situated in the dryland wheat belt near Horsham, Victoria, is investigating the 

impacts of rising atmospheric carbon dioxide (CO2) on wheat, pulse and oil 

seed crop production through its unique ability to elevate CO2 levels around 

fi eld crops, without enclosure.

Findings from the fi rst seven years of research focused on yield, grain quality 

and disease responses to elevated CO2 (eCO2). The research team, led by 

Glenn Fitzgerald (DEDJTR) and Michael Tausz (UM), are now concentrating 

on increasing understanding of eCO2 impacts on water and nitrogen resource use, 

and grain yield and quality, so that growers can capitalise on the ‘CO2 fertilisation 

effect’ without the negative impacts on grain protein and micronutrients.

As part of the current phase, the fi rst year of a Nitrogen FACE fi eld experiment 

was sown. Researchers will use this site to test various nitrogen management 

techniques for their ability to reverse the reduction in grain protein that occurs 

under eCO2. Preliminary glasshouse studies conducted to determine the effect 

of eCO2 on the responsiveness of different wheat varieties to soil nitrogen supply 

suggest no variation in yield response between varieties.

A TraitFACE experiment is testing adaptive traits such as nitrogen use effi ciency 

(NUE) to determine if they can maintain their yield advantage under eCO2 while 

reversing the reduction of grain protein. Early results show strong yields 

but declines in grain protein at eCO2, regardless of 

NUE trait. Other traits to be tested include 

contrasting expressions of grain protein 

and grain protein quality, and 

root system vigour.

ADAPTATION

AGFACE researcher 

James Nuttall speaks 

with visitors during an open 

day at the AGFACE facility.
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Researchers are also expanding on earlier studies of barley yellow dwarf virus, 

studying the effects of eCO2 on aphids and their ability to transmit the virus under 

fi eld conditions, as well as pest impact on wheat plant growth, grain protein and 

productivity. Initial results show an increase in virus amount under eCO2 and a 

34% increase in aphid feeding on non-infected plants, potentially leading to 

more severe aphid-virus effects under eCO2.

ADAPTATION

KEY OUTCOMES AND IMPACTS

• AGFACE research to date has highlighted the extent to which eCO2 levels will 

impact grain yield, quality and profi tability.

• The insights have enabled scientists, plant breeders and industry to start working 

today on the varieties, strategies and adaptation actions critical for ensuring grain 

production in the future.

• AGFACE researchers are now building on seven years of research into yield, 

grain quality and disease responses to eCO2.

• The new phase of the program is focused on eCO2 impacts on resource use, 

grain yield and quality, and disease management.

Crossing the threshold: adaptation tipping points 
for Australian fruit trees

JULY 2013 — JUNE 2016

Australia’s perennial fruit sector faces unique challenges in adapting to climate 

change, with the permanent nature of fruit trees necessitating substantial and 

long-term investment in any adaptive actions. To ensure producers are able to 

make timely and effective management decisions, researchers are exploring 

how and when climate change will affect the industry, and how adaptation 

can modify these impacts.

Led by Sigfredo Fuentes and Rebecca Darbyshire (UM), the team have 

used climate models to forecast future impacts on key fruit tree physiological 

processes. For example, the incidence of sunburn damage for Royal Gala 

apples is projected to increase in some of Australia’s warmer growing regions, 

but simulations show that the risk of damage can be halved in some locations 

by installing netting. Observational studies by the team have assessed temperature 

thresholds for sunburn damage in pears, with data collected via fi ne wire 

thermocouples showing damage manifests when fruit surface temperatures 

exceed approximately 47.1 °C.

Another element of the project is looking to more accurately predict fl owering 

timing so that climate change impacts can be forecast with more confi dence. 

The team has constructed a fl owering model for Pink Lady™ apples that better 

explains the observed fl owering patterns than a widely used method. It is the 

fi rst time this more dynamic modelling approach has been applied to apples 

and in the southern hemisphere.
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Over the remainder of the project, researchers will use controlled climate chambers 

to evaluate the winter chilling requirements of a number of apple and cherry 

varieties. Future climate projections will be used to determine the risk of insuffi cient 

winter chill accumulation for various fruit and nut trees, and to project the fl owering 

timing of Pink Lady™ apples in Australia under climate change conditions.

ADAPTATION

Measuring fruit 

surface temperature 

for sunburn damage 

in Gala apples, using a 

fi ne wire thermocouple. 

EXPECTED OUTCOMES AND IMPACTS

• The data collection and modelling efforts underway will provide the fi rst detailed 

analysis of likely climate change impacts for the Australian apple, pear and cherry 

industries.

• The insights provided by the project’s completion will enable growers to better 

manage climate change impacts through proven and region-specifi c adaptation 

strategies.

Southern slopes climate change adaptation research 
partnership (SCARP)

MARCH 2013 — JUNE 2016 

Developed as a partnership between the Victorian State Government, a number 

of universities, and natural resource management (NRM) agencies in New South 

Wales, Victoria and Tasmania, SCARP is building the capacity to make use of 

climate change adaptation research.

The project team, led by staff at the University of Tasmania, have identifi ed the 

adaptation capacities and needs of the nine NRM partner organisations in the 

Southern Slopes Cluster (see diagram). The subsequent focus of the partnership 

has been on developing regionally relevant planning tools, processes and learning 

activities to support the NRM organisations. 
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Key outputs from the projects are a series of resources targeted at improving 

NRM planning in the nine regions. The publications cover climate change impacts, 

carbon sequestration opportunities, adaptation planning approaches, spatial 

prioritisation of scarce resources and adaptive capacity assessment. They provide 

information and enabling approaches that NRM planners are currently adopting 

as integral components of their climate change impact and adaptation plans 

and engagement processes.

Over the remainder of the project, the team will focus on developing more 

products and distilling the learnings from the work into research papers.

ADAPTATION

KEY OUTCOMES AND IMPACTS

• SCARP has identifi ed the sorts of processes and information that will best support 

the development of climate change impact and adaptation plans in the Southern 

Slopes Cluster region. 

• The resources developed by the team have signifi cantly improved the capacity 

within NRM organisations to make best use of climate change adaptation research.

SCARP’s NRM partners in 

the Southern Slopes Cluster. 

1. Glenelg Hopkins Catchment 

Management Authority (CMA)

2. Corangamite CMA

3. Port Phillip and Westernport CMA

4. West Gippsland CMA

5. East Gippsland CMA

6. South East Local Land Services

7. NRM North

8. NRM South

9. Cradle Coast NRM

1
2

3 4

5

6

7

8

9



16 PICCC ANNUAL REPORT 2014/2015 

Enteric methane mitigation strategies through manipulation of 
feeding systems for ruminant production in southern Australia

COMPLETED JUNE 2015

Building on PICCC’s earlier enteric methane work, this project focused on a range 

of novel supplements and forages containing compounds reported to mitigate 

methane production. The research, led by Joe Jacobs (DEDJTR) and Brian Leury 

(UM), aimed to quantify the impacts of feed options on both methane emissions 

and animal production.

A series of in vitro studies were conducted as a means of screening mitigant 

options prior to in vivo testing. Forage species affected in vitro gas production 

levels more than date of harvest of individual forages, while the treatment of wheat 

grains with BioProtect reduced the rate of gas production. Different grape marc 

varieties also affected methane production, and when tested in combination with 

different forages, the volume of methane produced was higher from chicory than 

from perennial ryegrass and hay. 

In the dairy in vivo experiments, wheat feeding was shown to substantially 

reduce dairy methane emissions in one study but had little effect in a subsequent 

experiment, indicating that further research is needed to understand the 

mechanisms and circumstances under which wheat will reduce methane 

production. Other supplements tested included citrus pulp, almond hulls, 

chicory and forage brassica. The former three made no difference to methane 

emissions or intensity, while forage brassica reduced emissions intensity 

compared to a hay-based control diet.

In vivo experiments with sheep highlighted that methane production is infl uenced 

by the type of diet fed, although some of the feeds hypothesised to reduce 

methane emissions were not as successful as anticipated. This information 

is important to Australian producers as it further validates that methane 

production can be altered using 

dietary manipulations. 

ENTERIC METHANE
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Importantly, the research has resulted in refi nements to a number of emissions 

measurement methodologies. In particular, the research undertaken in this project 

has resulted in signifi cant improvements to the sulphur hexafl uoride methodology, 

with this technique now being adopted by a range of international collaborators. 

The improvements have resulted in more cost effective research and greater 

confi dence in the data being generated. 

Further methane mitigation research is required, with larger sample sizes over 

longer periods, to determine if observed responses from the more promising 

strategies are consistent and maintained. Further research is also required 

on complementary strategies, where various successful mitigants are fed in 

combination (e.g. wheat, forages, grape marc) to determine if there are further 

benefi ts through synergistic additivity effects. 

ENTERIC METHANE

KEY OUTCOMES AND IMPACTS

• The signifi cant improvements to the sulphur hexafl uoride methodology was a major 

science outcome of this work, with the technique now recognised as an invaluable 

tool for research involving measurement of enteric methane emissions from 

individual cows.

• The fi nding that high levels of wheat supplementation have a potent negative effect 

on methane emission while positively affecting milk yield is also a signifi cant result, 

albeit one requiring further investigation.

• Previous PICCC research has shown that various fat and oil supplements are 

effective at reducing livestock methane emissions, however the impact at the 

industry level has been minimal due to the lack of clear fi nancial incentives to 

adopt methane mitigation practices.

• The collaborative project has enabled signifi cant improvements in capacity within 

both the UM and DEDJTR enteric methane teams, particularly through the 

appointment of graduate students.

• The world recognised capacity of this team has now resulted in joint funding from 

the Alberta government into the next phase of the research (see below). 

Technologies for reducing greenhouse gas emissions and 
providing offset options for the beef and dairy industries

APRIL 2015 — MARCH 2018

This new project is a collaboration between research groups in Canada and 

Australia, initiated by PICCC to address the lack of commercially available 

offset options for the dairy and beef industries. Led by Richard Eckard (PICCC), 

Joe Jacobs (DEDJTR) and Karen Beauchemin (Agriculture and Agri-Food 

Canada), researchers are building on work conducted in both countries to 

further investigate ways to reduce the carbon footprint of milk and beef products.

The beef cattle component is being conducted in Alberta, Canada, and the dairy 

component in Ellinbank, Victoria. Researchers are studying a number of stock 

feed additives and supplements already proven to reduce methane emissions, 

to determine the impact on both emissions and animal performance. 
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The Alberta team will evaluate two feed additives: the methane inhibitor 

3-nitrooxypropanol, and an encapsulated nitrate that acts as an alternative 

hydrogen sink in the rumen. The Victorian team will evaluate rapidly digested 

sources of starch also shown to reduce methane emissions, and then explore 

additive and complementary feed and supplementation options. Whole farm 

systems modelling will be a vital aspect of the research to ensure its relevance 

to farmers in both Alberta and Victoria.

The research will determine the mitigation potential of each feed option, the 

synergies between the feeds, and the management considerations necessary 

for using feed additives and diet mitigation in commercial feedlots or dairies. 

Importantly, the effect on animal performance in terms of improved feed effi ciency 

or increased production will be measured, so that the full cost-benefi t ratios of 

implementing the feed options are clear.

The information will enable registration of the two feed additives for commercial 

beef producers, and development of offset methodologies for both countries.

ENTERIC METHANE

EXPECTED OUTCOMES AND IMPACTS

• This major international collaboration with a highly regarded research team is 

an indication of the international scientifi c impact of PICCC’s previous enteric 

methane projects.

• The project will investigate a number of areas identifi ed by the enteric methane 

team as priorities for future research, including a number of near market-ready 

technologies.

• This collaboration now combines the expertise of two world-leading research 

teams on the use of diet to reduce enteric methane. 
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Dairy 
businesses for 
future climates

JULY 2013 — JUNE 2016

Researchers are using a 

combination of approaches, 

including modelling, social research 

and farmer engagement, to study future 

climates in key Australian dairy regions and how 

farm systems may be adapted suit those conditions.

The research team, led by Gillian Hayman (Dairy Australia), Matthew Harrison 

(University of Tasmania) and Brendan Cullen (UM), have completed a series of 

simulations modelling farm performance under three alternate farm development 

options. Two locations in south-eastern Australia have been modelled (Gippsland, 

Victoria, and Wynyard, Tasmania) using both historical climate data and climate 

projections for 2040. Development options included intensifi cation (e.g. more 

cows, higher stocking rate, more irrigated land), adaptation (e.g. earlier calving, 

more fodder production, off-farm agistment) and de-intensifi cation (e.g. less cows, 

less grain feeding). Modelling for a third site on the Fleurieu Peninsula of South 

Australia is underway.

At both sites the modelling indicated that the intensifi cation options were the most 

risky in terms of profi tability, with large profi ts to be made when milk prices were 

high and feed was relatively cheap, but large losses likely if milk price was low and 

feed was expensive. Conversely, de-intensifi cation was the least risky option but 

meant minimal opportunities to capitalise on favourable operating conditions and 

grow the business. 

In the 2040 future climate scenario, lower pasture production lead to lower 

profi tability of all farm options at both sites, however the development options 

were affected to different extents. In general the intensifi cation options were more 

negatively impacted than the de-intensifi cation options with the warmer and drier 

climates. 

Further work is required to understand the interactions between climate change 

and farm development pathways. This includes integrating the biophysical and 

economic modelling results with the social research fi ndings from the project 

to fully understand the implications for the Australian dairy industry.

MODELLING
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Whole farm systems analysis of greenhouse gas abatement 
options for the southern Australian grazing industries 

COMPLETED JUNE 2015

Researchers in this wide-ranging project conducted approximately 30 analyses of 

farm management options for reducing emissions and improving farm productivity 

and profi tability. Using a range of modelling and decision support tools, the team 

focused on mitigation options for the grazing industries. The strategies analysed 

were diverse and numerous, covering environmental plantings, nitrogen use 

effi ciency, dairy, ewe and beef herd fertility, novel forages, milking frequency, 

soil carbon and fertiliser application technology. 

Led by Richard Eckard (PICCC), the research team explored emissions reductions 

in terms of both net emissions (NE) and emissions intensity (EI). Across the studies 

there were some examples where both NE reductions and productivity gains could 

be achieved (e.g. extended lactation in dairy and introducing legumes to beef and 

sheep systems). In most of the analyses conducted however, reducing NE 

to maximise offset income was not the most profi table strategy for the 

farm, when compared with maximising productivity or profi tability while 

reducing EI. There will always be exceptions to this where economies 

of scale can make the numerical benefi t worthwhile, even if the 

benefi ts as a proportion of total income are still extremely low.

Two carbon neutral grazing systems were modelled using 

real farm case studies (sheep/beef in south-west Victoria, 

and wool in south-east New South Wales), with the 

results demonstrating that a livestock farm can be 

productive, profi table and carbon neutral through 

planting trees, while increasing production on the 

balance of the land. Another case study showed 

that, while environmental plantings were not 

profi table if productive land was set aside, 

if these plantings could provide shade and 

shelter that reduced heat stress and lamb 

mortality, this would more than cover the 

cost of establishment. 

MODELLING

EXPECTED OUTCOMES AND IMPACTS

• The modelling efforts underway will improve understanding of the impacts of 

climate change and, for the fi rst time, quantify the impact of extreme events on 

farm businesses in three major dairy regions. 

• The analysis of farm development pathways will detail the opportunities for and 

trade-offs between various adaptation options.

• The project’s outputs will enable better decision making for farmers, regions and 

the industry in dealing with and adapting to climate change.
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While research on options to profi tably reduce NE should still be a key priority, 

the research suggests that the distinct lack of clear options to profi tably reduce 

NE makes EI a better metric to underpin future offset methods for the livestock 

industries. The modelling in this project provides numerous examples where EI 

could be profi tably reduced, while meeting productivity targets. The research team 

was able to demonstrate how this could underpin offset methods and how this 

may work at a farm or industry scale. 

A key conclusion from the project was that future mitigation research needs 

to include consideration of profi tability impacts of the mitigation interventions, 

as it is clear that at current carbon prices the offset income alone is insuffi cient 

incentive for the majority of graziers. 

Across the project’s three-year duration, researchers published 30 peer-reviewed 

papers, four book chapters and 29 conference papers, and developed and 

improved a number of decision support tools. The research team also worked 

closely with another PICCC-brokered project, Facilitation of improvement in 

systems modelling capacity for Carbon Farming Futures, to ensure that models 

were developed, applied and disseminated consistently across the broader, 

federally-funded carbon farming modelling program.

MODELLING

KEY OUTCOMES AND IMPACTS

• Researchers identifi ed a range of management strategies that reduce farm 

emissions, and importantly, also demonstrated that many options are not profi table 

under current carbon policies.

• The research enabled signifi cant developments in modelling capability and 

capacity, which has now been deployed into other systems analysis projects.

• The fi nding that mitigation strategies which focused on emissions intensity and 

profi tability were the most effective way to reduce farm greenhouse gas emissions 

is signifi cant for policy development, given that policies to date have focused on 

net emissions.

• The team published over 30 peer-reviewed papers demonstrating options for the 

livestock industries to reduce their carbon footprint.
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Are nitrifi cation inhibitors an economical choice to reduce 
nitrous oxide emissions under real farm scenarios?

AUGUST 2013 — APRIL 2017

Numerous recent studies have shown that nitrous oxide emissions are lower 

from nitrifi cation inhibitor-amended fertilisers than from typical nitrogen fertiliser 

applications. However their cost effectiveness and feasibility for use on-farm 

remains uncertain, given both the extra cost associated with use of amended 

fertilisers, and the lack of real farm data.

A team of researchers, led by Stefan Arndt (UM), are working with Devondale 

Murray Goulburn to trial the use of ENTEC®-coated urea fertiliser (amended with 

the nitrifi cation inhibitor 3,4-dimethyl pyrazole phosphate) on dairy and broadacre 

cropping farms in north-east Victoria. A series of farm trials comparing nitrous 

oxide emissions and plant production between conventional and ENTEC® fertiliser 

treatments are underway, to determine the cost-benefi t ratio of nitrifi cation inhibitor 

use under commercial conditions.

Data has been collected from fi ve dairy farms and fi ve cropping farms (wheat, 

oats, canola) for the 2014 winter–spring seasons. The results indicate no difference 

in nitrous oxide emissions between the ENTEC® fertiliser treatments and the 

conventional treatments, with overall emissions largely infl uenced by soil moisture. 

There were, however, observed differences in plant production, with the ENTEC® 

sites showing greater dry matter production or grain yield per hectare, indicating 

productivity increases due to greater nitrogen fertiliser use effi ciency. Data 

analysis is underway to determine if these observations were 

statistically signifi cant. 

Nitrous oxide emissions will continue to be 

monitored following future fertiliser applications 

on the trial sites, to assess if ENTEC® 

fertiliser use affects emissions when 

soils are drier and temperatures 

are warmer.

NITROUS OXIDE 

Farm trial sites, 

showing the static 

greenhouse gas 

measurement chambers 

used to measure nitrous 

oxide emissions from dairy 

pastures and broadacre crops.
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Improving nitrous oxide abatement in high rainfall 
cropping systems

COMPLETED JUNE 2015

This project involved a series of fi eld experiments conducted to investigate crop 

responses and nitrous oxide emissions under different nitrogen management 

practices. The studies, led by Rob Harris (DEDJTR), took place in south-west 

and north-west Victoria and southern New South Wales, with researchers testing 

different rates and timings of nitrogen fertiliser, the use of inhibitors designed to 

keep nitrogen in a form less liable to loss, and strategies for minimising nitrogen 

loss when transitioning from long-term pasture to cropping. 

The results suggest that matching the supply of nitrogen 

with crop demand to avoid large surpluses is the most 

profi table approach to reducing nitrous oxide losses, and 

requires knowledge of the supply of nitrogen from the soil. 

Inhibitors temporarily reduced soil nitrate concentrations (and 

likely losses), but ultimately did not improve crop yield or income, 

compared with conventional nitrogen fertiliser. 

Delaying the timing of pasture termination when converting from long-term 

pasture to cropping signifi cantly reduced soil nitrate supply and subsequent loss 

of nitrous oxide, with no impact on the productivity and grain quality of the crops. 

A limited study to determine whether grain yield response to nitrogen application 

could be predicted based on background soil carbon or nitrogen suggested that 

there was no simple relationship. 

The project highlighted the importance of accounting for stored soil profi le mineral 

nitrogen at the beginning of the growing season when formulating fertiliser 

management strategies. 

NITROUS OXIDE 

EXPECTED OUTCOMES AND IMPACTS

• Once completed, the project will demonstrate for the fi rst time the feasibility of 

nitrifi cation inhibitor use on dairy and cropping farms.

• The trials will enable producers to make more informed decisions about the 

cost-benefi t ratio of using ENTEC® fertiliser to improve nitrogen use effi ciency.

KEY OUTCOMES AND IMPACTS

• The research has provided farmers in the high rainfall zone with conclusive 

evidence that maximising nitrogen fertiliser effi ciency, by matching timing and rate 

with crop demand, is the most economically feasible option for reducing nitrous 

oxide emissions.

• The recommendation to delay the timing of pasture termination prior to planting 

winter crops to minimise emissions is also signifi cant for the high rainfall zone 

cropping region, where early termination is district standard practice, for the 

weed control benefi ts.
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Mitigation of indirect greenhouse gases in intensive 
agricultural production systems with the use of inhibitors

COMPLETED JUNE 2015 

Researchers in this project conducted a series of fi eld campaigns to investigate 

how the application of inhibitors with fertilisers affects nitrogen loss. The 

studies took place in vegetable crops in Victoria, and in dairy pastures 

in Queensland (sub-tropical) and South Australia (temperate). Led 

by Helen Suter (UM), researchers tested the effect of urease and 

nitrifi cation inhibitors on ammonia volatilisation, plant productivity 

and total nitrogen recovery.

The urease inhibitor-amended fertiliser (Green UreaNV®) 

reduced ammonia loss from dairy pastures in both 

temperate (by 45– 56%) and sub-tropical (by 40%) 

regions, while the nitrifi cation inhibitor-amended 

fertiliser (urea with ENTEC®) reduced nitrous oxide 

emissions in all of the fi eld trials. 

The ENTEC® fertiliser, however, had a variable 

impact on ammonia volatilisation — for example, 

ammonia loss from manure increased by up to 

20% in one vegetable trial but was not affected 

in the other. This highlights the importance of 

considering all potential loss pathways when 

developing strategies to reduce nitrogen loss.

The inhibitor products only increased plant 

productivity in the sub-tropical dairy pasture 

(22–36% increase), most likely due to the low 

background mineral nitrogen levels of this system. 

The high background levels and inputs in the 

vegetable systems, in comparison, masked 

any potential savings in nitrogen from using 

the ENTEC® fertiliser.

This fi nding suggests that simply reducing nitrogen 

inputs into these systems will have signifi cant 

environmental, economic and social outcomes, 

with many intensive vegetable production systems 

using fertiliser well in excess of crop requirements. 

Creating strategies to reduce ammonia loss from urea 

and manures in these intensive industries will lead to 

real benefi ts for Australian agriculture.

NITROUS OXIDE 

A passive ammonia 

sampler at a dairy 

fi eld site.
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Reducing nitrous oxide emissions from applied nitrogen 
with nitrifi cation inhibitors: identifi cation of the key drivers 
of performance

COMPLETED JUNE 2015 

A research team led by Deli Chen (UM) tested 30 different soils in laboratory trials 

to investigate the factors driving nitrifi cation inhibitor effi cacy. The experiments 

allowed nitrogen loss to be measured under a variety of climates relevant to the 

major Australian agricultural crops. A subsequent series of fi eld trials investigated 

the effect of nitrifi cation inhibitors on plant productivity.

Across the laboratory studies, nitrifi cation rates were reduced on average by 39% 

and nitrous oxide emissions by 60%. Some soils showed up to 100% reduction 

for both measures. Higher soil pH and organic carbon both slightly reduced 

inhibitor effi cacy.

The inhibitors were most effective at reducing nitrous oxide emissions in the 

vegetable soils, followed by the cropping and sugarcane soils. They were least 

effective in the pasture soils. The effect of the soil microbial community on 

inhibitors effi cacy is likely to be signifi cant, and requires further investigation.

In the fi eld studies, the nitrifi cation inhibitor-amended fertiliser (urea with ENTEC®) 

reduced nitrous oxide emissions (dairy: 47%, cropping: 52%) but had no effect on 

plant productivity. Recovery of fertiliser nitrogen from the topsoil was higher under 

the inhibitor treatment but there was no difference in plant recovery of applied 

nitrogen, supporting the observation that inhibitor use did not improve plant 

productivity.

The project’s fi ndings indicate that nitrifi cation 

inhibitors have potential for use as an 

emissions reduction methodology for 

Australian producers, however the 

lack of guaranteed productivity 

benefi ts from inhibitors use 

may limit adoption of the 

products by industry.

NITROUS OXIDE 

KEY OUTCOMES AND IMPACTS

• The research provided evidence for industry that urease and nitrifi cation inhibitors 

can be effective at reducing ammonia and nitrous oxide loss, respectively.

• The variable productivity benefi ts resulting from inhibitor use highlight remaining 

questions about the economic feasibility of applying them to commercial dairy 

and vegetable systems.

• The key recommendation for industry for reducing indirect emissions and improving 

sustainability is to reduce nitrogen inputs to better match plant demand.
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The use of inhibitors to improve nitrogen cycling and reduce 
nitrous oxide losses from intensively grazed pasture systems

COMPLETED JUNE 2015 

A series of fi eld trials investigated the use of nitrifi cation inhibitors for reducing 

nitrogen losses from dairy systems by applying them to the major sources of dairy 

nitrous oxide — dung, urine and nitrogen fertilisers.

The research, conducted in south-west Victoria and led by Kevin Kelly (DEDJTR), 

showed that nitrifi cation inhibitors can effectively reduce nitrous oxide emissions 

resulting from the deposition of urine and dung, and the application of inorganic 

nitrogen fertiliser and dairy sludge to grazed dairy pastures. Inhibitors were 

particularly effective under wet conditions, when high soil moisture levels typically 

lead to greater rates of nitrifi cation. However, there were no increases in pasture 

production associated with the use of inhibitors. Given the cost associated with 

using inhibitors, the results suggest that in the absence of a high carbon price 

or other incentives, their use on such pastures is not likely to be economic.

There was evidence, however, that the emissions attributed to agriculture may be 

lower than previously thought. The research supports a reduction in the nitrous 

oxide emission factor for nitrogen fertiliser use 

on rain-fed pastures and the nitrous oxide 

emission factor for dung deposition 

on pasture. The difference means 

that the Australian National 

Greenhouse Gas Inventory 

may be signifi cantly 

overestimating 

emissions from 

the dairy sector.

NITROUS OXIDE 

KEY OUTCOMES AND IMPACTS

• The project’s fi ndings provide further verifi cation of PICCC’s other nitrous oxide 

work, with the inhibitors tested effective at reducing nitrous oxide emissions across 

a variety of soils and climates.

• The research can provide data for the development of an emissions reduction 

methodology, however without proven productivity benefi ts, inhibitor-amended 

fertilisers may remain fi nancially unviable for most Australian production systems.

KEY OUTCOMES AND IMPACTS

• The research expanded on PICCC’s other nitrous oxide work, investigating the 

direct application of inhibitors to dairy dung and urine. 

• As with the other studies, the fi ndings suggest that in the current price and policy 

environment, inhibitor use on pasture is not economic for the dairy industry.

• The emissions data collected have been used to develop new national inventory 

emission factors for nitrous oxide for fertiliser, dung and urine from dairy farms. 
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SOIL CARBON

Increasing soil carbon in eastern Australian farming systems: 
linking management, nitrogen and productivity

COMPLETED JUNE 2015

Using a combination of fi eld and laboratory experimentation, data analysis and 

modelling, researchers led by Fiona Robertson (DEDJTR) assessed the effect of 

various management practices on soil carbon and nitrogen in eastern Australian 

cropping and pasture systems.

Analyses from almost 1500 fi eld sites across Queensland, New South Wales 

and Victoria showed that land use and management practices had relatively 

small infl uences on soil carbon. Climate and soil properties had considerably 

more impact.

Field experiments assessed practices that previous research or farmer experience 

indicated may impact soil carbon storage. Findings included:

• cultivation and cropping of pasture soils reduced soil carbon, and the loss 

increased the longer that cropping was practiced

• conversion from cropping to pasture could, over the medium–long term (around 

20 years), build soil carbon but the longer the duration of cropping, the harder 

it was to increase carbon levels

• stubble retention and minimum tillage did not increase soil carbon in grains or 

sugarcane cropping systems

• including legumes in rotations with grains crops reduced soil carbon losses 

and increased soil nitrogen in some instances but not in others. 

Scenario analysis using the Agricultural Production Systems SIMulator (APSIM) 

model allowed researchers to extrapolate fi eld data and observations across 

eastern Australia. For example, long-term modelling showed that continuous 

cropping with stubble burning consistently resulted in soil carbon decline, while 

stubble incorporation and nitrogen application under cropping generally increased 

carbon or reduced the declines. 

With its wide-ranging study of the effect of management practices on carbon 

stocks, this project will now allow farmers and policy makers to make more 

informed decisions about soil carbon management.

KEY OUTCOMES AND IMPACTS

• The comprehensive dataset collected in this project is an important contribution 

to the body of research supporting future policies around building soil carbon 

as a means of improving sustainability and reducing farm emissions.

• The research showed that crop rotations with legumes, zero tillage 

and stubble retention all have potential to increase soil carbon, 

but only the conversion from cropping to pasture 

consistently increased soil carbon. 

• Rainfall has an overriding infl uence on soil carbon 

accumulation. 
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Graduate Certifi cate in Climate Change for Primary Industries

This professional development program has been offered for the past six years 

to service professionals in the agriculture sector, with a total of 81 students to 

date. Delivered by leading academics from UM, the program’s foundation as a 

collaborative offering between the University and the Victorian State Government 

has ensured the curriculum provides comprehensive, up-to-date science content 

along with a strong practical orientation.

Ten students are currently enrolled in the program, due for completion at the 

end of 2015. A subsequent intake is planned for mid-February 2016.

Carbon farming training for extension providers

This partnership between PICCC, the Carbon Market Institute and OnLine 

Learning Australia delivered carbon farming training and development services 

for extension providers, and was completed in June 2015. The training program 

aimed to ensure nationally consistent services, and delivery of technical, regional- 

and industry-relevant information on reducing greenhouse gas emissions, 

sequestering carbon in the landscape and participating in the Carbon 

Farming Initiative.

Over the course of the project, 117 agricultural professionals and members of the 

public completed the eLearning course. Four face-to-face carbon farming training 

events were delivered to up to 100 extension offi cers on each occasion, covering 

a diverse range of topics. Five webinars were conducted, allowing participants 

access to an even wider range of experts and topics.

An additional contract has now been secured from the federal Department of 

Agriculture for PICCC to continue providing input into this training program, but on 

a more limited basis. This will involve further webinars and an annual face-to-face 

conference, with the fi rst event to be held in February 2016. 

Postgraduate research

In 2014–15, PICCC awarded one research scholarship to Pablo Alvarez from 

the University’s Faculty of Veterinary and Agricultural Sciences, to add to the 

two scholarships awarded by PICCC in previous years. Pablo’s PhD 

research involves in vitro and in vivo analysis of a number of dietary 

additives to evaluate their effects on enteric methane emissions 

from ruminants. He is working as the nominated PhD 

student within the new enteric methane research 

collaboration with Agriculture and Agri-Food Canada, 

within the teams at Parkville and Ellinbank.

In addition, PICCC projects continue to support 

a number of PhD and Masters students 

across each of the research themes. 

Education and training

AGFACE PhD student 

Rebecca Vandegeer.
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Website

The PICCC website continues to provide a channel for project leaders to profi le 

their research news and publications. The focus over the past 12 months has 

been on promoting recent fi ndings from PICCC projects, and highlighting PICCC’s 

activities across its research, education and capacity building programs. Project 

summaries for each of the completed projects are now provided on the website, 

while research updates are posted for ongoing projects twice yearly.

Visits to the website over the past 12 months were slightly higher than 2013–14. 

The AGFACE program, the whole farm systems modelling project and PICCC’s 

original methane project were three of the more popular research pages during 

this period.

E-newsletter and bulletin

PICCC has delivered a bi-monthly e-newsletter throughout 2014–15 to its 

275 subscribers, along with occasional e-bulletins to its DEDJTR and UM 

subscribers (around 60% of the distribution list). Statistics collected by the HTML 

newsletter provider suggests readership of the e-newsletter is around 30–40% of 

subscribers. The distribution list has grown by 40% over the past 12 months.

Media engagement

PICCC researchers and staff have featured in a number of media outlets, including 

ABC Radio, regional newspapers and The Conversation. PICCC’s work on the 

Appetite for Change report (see overleaf) was widely promoted, with PICCC 

Director Richard Eckard quoted by media outlets around the world. As in 2013–14, 

PICCC researcher Rebecca Darbyshire was again sought a number of times for 

expert comment on climate change impacts in the fruit tree industry. The AGFACE 

program continued to receive strong media coverage, particularly on its recent 

research showing the impact of climate change on bread quality, which was 

featured in Fairfax media and on ABC TV’s The Weekly.

Social media

PICCC has continued to use Twitter as a platform to promote PICCC research 

and activities, tweet links and news of interest to our network, and engage with 

a wider audience than permitted by more traditional communication activities. 

During this year’s Think Tank, Twitter was used to communicate presentation 

highlights in real-time, improving engagement with both participants and the 

wider online community.

Communication activities

AGFACE researcher James 

Nuttall speaks to media at 

the AGFACE facility.
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Appetite for Change report and Planet to  Plate cookbook

PICCC researchers were the lead authors on a study of how global warming will 

affect the foods we eat every day. The team’s expertise across a wide range of 

agricultural and horticultural products was a crucial part of the project, enabling 

the compilation of a comprehensive list of likely climate change impacts on 

household food items.

Working with the Melbourne Sustainable Society Institute as part of the 2015 Earth 

Hour initiative, scientists collated the latest research for specifi c crops, livestock 

and other produce. 

The fi rst section of the Appetite for Change report, prepared by UM’s Professor 

David Karoly, outlines the impact of global warming on the six climate regions 

of Australia.

The second section, collated by PICCC Director Richard Eckard with input from 

PICCC researchers, looks at the impacts of global warming on 55 food items 

covering everything from wheat, seafood and dairy products to poultry, meat, 

grains, and fruit and vegetables. 

PICCC’s expert commentary on each of the food items was also included in a 

professionally published cookbook profi ling Australian produce and producers, 

interwoven with recipes from leading chefs and stunning photography of fresh 

produce and farming landscapes. Earth Hour 2015 in Australia celebrated 

Australian food and farmers, highlighting the need to tackle global warming 

for the sake of rural communities and the supply of good quality fresh food. 

This cookbook is now on sale through Earth Hour with the fi rst print run being 

fully sold. 

Fruit tree fact sheet

Why do fruit trees need dormancy and what happens to when winter is not 

cold enough?

With assistance from PICCC, the University’s Rebecca Darbyshire published 

a fact sheet explaining the physiological basis and importance of winter chill in 

the fruit tree industry, based on research from her PICCC project on adaptation 

tipping points in horticulture.

Aimed at growers, consultants and others in the horticultural industry, the 

electronic version of the fact sheet (available on the Horticulture Industry Network 

website) received 170 ‘unique hits’ in the fi rst three months. Each of PICCC’s other 

completed or established projects have their own fact sheets, prepared by PICCC 

part-way through the projects’ funding period.

Community engagement 
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Climate change impacts for the Riverina 

In 2014 PICCC was engaged by the Murrumbidgee Catchment Management 

Authority to conduct a review of climate change and climate variability impacts, 

adaptation and mitigation strategies for the Riverina region of New South Wales. 

The resulting 200-page report will provide the basis for the region’s NRM planning 

in the context of climate change. 

The report was authored by postdoctoral 

researcher Dr Thu Ba Huynh, under 

the supervision of Professors 

Richard Eckard, Rod 

Keenan and Snow 

Barlow. 

PICCC Think Tank: Sustainable Intensifi cation of Agriculture

PICCC’s second strategic science ‘Think Tank’ event was held in September 

2014, attracting almost 100 delegates from the research, industry, policy, 

agribusiness and farming sectors. 

The day’s focus was on the sustainable intensifi cation of agriculture — a concept 

that advocates for increased food production to meet rising global food demand, 

but with fewer emissions and inputs, and reduced environmental degradation 

and land use. 

Community engagement 
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PICCC challenged some of our leading researchers with the following statement:

 It is now 2050 and we are looking back at the past 35 years to identify the 

key innovations, research, policies and practices adopted by industry that 

have allowed us to increase agricultural productivity, without increasing our 

impact on the environment or further degrading the natural resource base. 

In other words, we have achieved sustainable intensifi cation.

Speakers were asked to present their vision for the farms of 2050, and identify the 

priorities for investment to develop the technologies, practices and policy settings 

necessary for successful sustainable intensifi cation.

The challenges and themes that emerged across the grains, dairy, horticulture, 

meat and wool industries provide a strategic direction for future research, 

development and extension. Common challenges included: 

• Effi ciency: Improvements in on-farm and supply chain input/output effi ciency, 

particularly water and nutrient use. 

• Climate-ready: Greater climate-readiness and risk management within farm 

businesses, to address short-term variability, longer-term climate change and 

price volatility. 

• Precision technologies: Integration of precision electronic technologies with 

predictive models, to enable real-time and cost-effective decision making. 

• Big data: A coordinated approach to the management of data collected by 

electronic technologies along the supply chain, to enable the effective use 

of these data.

• Credentials: Collection of data that quantify food quality, green and clean 

credentials, and animal welfare standards, to target high value markets, 

meet accreditation needs, and achieve consistently higher prices.

• Education and skills: Education programs that equip the next generation 

of farmers and advisers with the required skills. 

• Investment: Signifi cantly increased investment in all aspects of agriculture, 

including indexation of investment as a fi xed proportion of agricultural gross 

domestic product (GDP).

Community engagement 

AGFACE PhD student Helale 

Bahrami and below: a research 

trial at the AGFACE facility.
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