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The collaboration between the Victorian State Government and UM entered 

its fi fth year in 2015/2016, with a growing list of achievements. Over the past 

12 months the PICCC team has worked to communicate the key knowledge 

outputs of its many completed projects. Concerted efforts are also being made 

to engage with key networks and initiatives across the agricultural and climate 

sciences in order to build on completed research and establish new collaborative 

partnerships.

A number of research projects have been completed in 2015/2016, while several 

major collaborations are ongoing, including the AGFACE program and the enteric 

methane partnership with researchers in Canada. 

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 in 2015/2016 

include:

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

will contribute to new breeding programs and management strategies enabling 

the grains industry to capitalise on the benefi ts and reverse the negative impacts 

of elevated atmospheric carbon dioxide for crops. 

• The fi rst detailed analysis of likely climate change impacts for the apple, pear 

and cherry industries, as well as identifi cation of lead times to critical tipping 

points and suitable adaptation options, allowing growers the necessary time 

for adaptive planning.

• Identifi cation of priorities for future horticulture research to ensure the industry 

has the knowledge necessary to manage likely climate change impacts. 

Achievements in 2015/2016 
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• An emerging community of practice within natural resource management 

(NRM) organisations and the research sector focused on the challenge of 

planning for climate change in NRM, and using a suite of new, targeted 

adaptive planning products and tools. 

• Ongoing studies to quantify the impact of a range of methane-reducing 

dietary technologies on dairy and beef cattle emissions and animal 

performance, with the aim of delivering commercially viable offset 

options in Canada and Australia.

• The fi rst integrated, whole-of-system analysis of the likely impacts 

and productivity challenges of climate change and extreme events 

in dairy systems.

• Identifi cation of the impact of adaptation strategies on dairy farm profi tability, 

as well as insights into the industry’s existing adaptive capacity and skills, 

resources and knowledge gaps. 

• Ongoing trials that will enable producers to make more informed decisions 

about the cost-benefi t ratio of using nitrifi cation inhibitor-amended fertiliser 

to improve nitrogen use effi ciency. 

• Ongoing delivery of carbon farming training for farm advisors, including 

sharing of new research and technical knowledge, to ensure that key 

advisors provide current and consistent information to farmers and 

land managers.

Achievements in 2015/2016 
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The business year of 2015/2016 has seen a maturing of PICCC’s collaborative work 

programs with a greater emphasis on publication, presentation and communication 

of the results from the many projects the Centre has helped facilitate. Pleasingly, 

the educational activities have also been continued and enhanced. Our Director, 

Professor Richard Eckard, has provided more details of this progress in his report. 

From my viewpoint as Independent Chair of the PICCC Board of Management, 

this evolving role of the Centre in activities right across the research, development 

and education continuum is very welcome, as it is helping to realise and 

strengthen the impacts that were foreseen and indeed hoped for when 

PICCC was established fi ve years ago. First class research results, evaluation 

and development, contemporary education and effective communications are all 

noteworthy achievements over that period, and these will continue to help achieve 

benefi cial outcomes for farmers and the community in a changing climate.

As the activities and scope of PICCC have developed over the past fi ve years, 

farmer and community attitudes to climate change similarly evolved. A number of 

community polls recently published in the media have clearly shown that “taking 

action on climate change” is a very high or high priority for many people in both 

urban and rural areas. A similar evolution has occurred among a signifi cant section 

of the farming community (e.g. “The changing climate is potentially the biggest 

issue facing Australian farmers in the future. As a sector so dependent on natural 

resources, climate change poses a signifi cant challenge to agriculture”, National 

Farmers’ Federation, 2016). From my own interactions with many farmers whom 

I have known for over 40 years, there is also a much greater acceptance that the 

climate is changing and that adaptation of farming systems to those changes is 

urgently required. Indeed in some cases, these changes are already underway: 

the widespread adoption of conservation agriculture systems, summer weed 

control and changed crop-livestock ratios are all examples of this on Victorian 

farms and elsewhere in Australia. It is also noted that Tasmania — with its generally 

cooler and wetter climate — has been the target of farm purchases by mainland 

producers, particularly in the wine industry.

Professor Tim Reeves

Chair’s report
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Given this evolving operating environment — in which signifi cant features are 

the increased awareness and concerns about climate change — together with the 

completion of the fi rst fi ve years of PICCC operations, the Board of Management 

has put considerable efforts into considering ‘where to from here?’ for the Centre. 

There is no doubt that the Board sees a signifi cant future for PICCC but as with 

all successful entities it is highly unlikely to be just business-as-usual, given the 

changing priorities and needs of farmers and the community at large, as their 

living environments continue to evolve and change. At the time of writing, the 

exact vision, mission and operational plan for PICCC in the coming years were 

still under consideration by the core partners, of which the Victorian Government 

is one through the participation of AV. Whatever that future may be, it is pertinent 

to look back at the substantial achievements of the past fi ve years as not only 

an outstanding contribution to a range of benefi cial impacts for both farmers 

and the wider community to date, but also as a solid and vibrant foundation 

for future endeavours.

Finally, it would be remiss of me not to acknowledge the recognition of the 

outstanding leadership of PICCC’s Director, Professor Richard Eckard, through 

his appointment as Professor at UM during this year. 

Professor Timothy G. Reeves FTSE

Independent Chair, PICCC Board of Management

Chair’s report
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PICCC now enters its fi fth year as a collaboration between UM and AV. Over 

this period, our projects have progressed from research through to delivery 

and communication of fi ndings at science and industry conferences, as well 

as publication in internationally peer-reviewed journals 

With the majority of research projects concluding in 2015/2016, this has been 

a harvest year for PICCC, focusing on communicating and publishing the key 

knowledge outputs of its many projects. Our communication activities, Think Tank 

events, educational offerings and policy engagement actions have combined to 

make the PICCC brand highly recognised and our scientists well-regarded as 

thought leaders in the science and policy of agriculture and climate change. 

Key activities 

One of the strategic objectives this year was to increase the international 

profi le of PICCC research through publication and by linking our research 

with internationally-funded programs. This is essential to develop global critical 

mass and ensure the highest standard of science, but also to reduce duplication 

and ensure that limited funds are most effi ciently used. The PICCC brand is now 

increasingly recognised in global science circles through the many presentations 

by our researchers at international conferences, the publication of over 200 peer-

reviewed papers and the increasing participation of PICCC researchers in 

international initiatives and funding programs. 

Included among these activities are the contributions made by PICCC 

scientists to international projects like the Agricultural Model Intercomparison 

and Improvement Program. The hosting of the Sixth International Greenhouse 

Gas and Agriculture Conference (GGAA2016) in March 2016 also provided a 

signifi cant opportunity to showcase PICCC research with 16 peer-reviewed 

papers published from PICCC projects in the GGAA2016 Special Edition of 

Animal Production Science. Across the PICCC project portfolio, peer-reviewed 

publications show an increase in international co-authors, refl ecting again the 

growing internationalisation of our research.

Director’s report

Professor Richard Eckard
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PICCC continues to engage in international collaborative research initiatives 

including through a number of joint proposals with New Zealand researchers 

submitted to a global research call funded by the New Zealand government. In 

addition, PICCC is increasing its interaction with European Union projects, through 

the Joint Programming Initiative on Agriculture, Food Security and Climate Change 

(FACCE-JPI) and the European Research Area Network Co-fund for Monitoring 

and Mitigation of Greenhouse gases from Agri- and Silvi-culture (ERA-Gas). The 

Global Research Alliances on Agricultural Greenhouse Gases and Climate Smart 

Agriculture continue to offer opportunities for PICCC to expand its international 

research links, with the Centre assisting in the coordination of one of their 

networks. 

While the original mandate of PICCC was to facilitate and coordinate research, 

the last few years have also seen an increasing emphasis on education. This 

has been delivered through the incorporation of postgraduate students into most 

PICCC projects, the delivery of the Graduate Certifi cate in Climate Change for 

the Primary Industries to industry professionals, and PICCC’s ongoing contract to 

provide training for the national Carbon Farming Extension and Outreach program. 

Current operating environment

While the Victorian Climate Change Framework will be released in early 2017, the 

State Government has already made a clear commitment to positioning Victoria 

as a leader in climate change action by reducing emissions and adapting to the 

impacts of climate change. The vision is for Victoria to be an agile, prosperous 

economy that maximises the job opportunities presented by climate change, 

technology and emerging industries, but with net zero greenhouse 

gas emissions by 2050. As a step towards this target, 

the Victorian Government is introducing 

a multi-sector pledging program, 

including agriculture, to 

reduce emissions. 

Director’s report
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The Victorian Government has identifi ed ‘food and fi bre’ as one of the state’s 

six high-growth sectors with the potential for extraordinary economic growth, to 

create jobs and attract investment in Victoria. For this growth to happen in parallel 

with mitigation of greenhouse gas emissions and adaptation to the changing 

climate, a signifi cant research effort will be required. It is to this end that 

PICCC is well-positioned to facilitate, broker and communicate 

the science required to assist the State Government and 

help set Victoria on the pathway to achieve the 

2050 target.

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 

carbon farming, low emissions 

agriculture and climate-smart 

agriculture.

Future directions 

One key point that emerges consistently through all our engagement is that 

our research must be profi table on-farm, preferably reduce the workload of 

farmers and improve their ability to cope with climate variability, as the day-to-day 

expression of climate change. The future of PICCC therefore lies in an increasing 

internationalisation of our science, but also an increasing demonstration and 

communication of local relevance to farmers and industry — this is a challenge 

we must keep in focus. 

Professor Richard Eckard

PICCC Director

Director’s report
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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

PICCC personnel
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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 2015/2016 Annual 

Report:

• Agriculture and Agri-Food Canada

• Australian Government Department of Agriculture and Water Resources

• Carbon Market Institute

• Climate Change and Emissions Management Corporation (Alberta, Canada)

• Dairy Australia

• Department of Agriculture and Food Western Australia

• Department of Agriculture and Fisheries Queensland

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

• Grains Research and Development Corporation

• Devondale Murray Goulburn Co-operative Co. Ltd.

• OnLine Learning Australia

• Tasmanian Institute of Agriculture

• University of Melbourne

• University of Tasmania

Collaborators 
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Of the more than 30 collaborative projects brokered and overseen by PICCC 

since 2011, seven remained active during 2015/2016. Six of these projects 

represent the fi nal cohort of PICCC studies funded through the Federal 

Government’s climate and carbon farming initiatives since 2012. 

The aims and research progress of each PICCC study are detailed 

in the following pages. Three projects were completed over 

the past 12 months; four remain ongoing until at 

least 2017.

Research projects



PICCC ANNUAL REPORT 2015/2016 11

The Australian Grains Free Air Carbon dioxide 
Enrichment program

JULY 2007 — JUNE 2017

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

enables the exposure of fi eld grown crops to elevated carbon dioxide (eCO2) 

levels under dryland fi eld conditions. Established in 2007 as a partnership between 

UM and the Victorian State Government, past phases of the program have 

focused on yield, grain quality and disease responses to eCO2. 

The current AGFACE program, led by Glenn Fitzgerald (AV) and Michael Tausz 

(UM), is researching the impact of eCO2 on nitrogen and water use, disease 

transmission, and grain yield and quality, so that growers can capitalise on 

the ‘fertilisation effect’ without the negative impacts on grain protein and 

micronutrients. 

The NitrogenFACE study is assessing three nitrogen management techniques 

(split nitrogen application, foliar nitrogen application, legume pre-cropping) to 

determine their effectiveness in reversing the reduction of grain protein. In the 

fi rst growing season there were strong yield and protein responses to different 

rates of urea nitrogen applied at sowing but the addition of fertiliser did not 

overcome the protein reductions resulting from eCO2. Preliminary analyses 

indicate that there were no signifi cant differences in protein levels between 

the nitrogen management techniques. The ongoing NitrogenFACE study 

will investigate variety-by-rate effects, and assess ‘novel’ nitrogen treatments 

to better synchronise nitrogen supply with crop demand.

The TraitFACE study is focusing on traits that can respond to eCO2 

and maximise yields while maintaining protein content. The initial 

analysis from experiments with lines differing in nitrogen use 

effi ciency showed signifi cant differences in yield, root 

growth and baking quality response to eCO2. 

The analysis will be completed in 2017. 

An ongoing element of TraitFACE 

is studying wheat traits under 

drought and heat stress to 

determine whether different 

lines can improve crop 

productivity and provide 

improved responses 

under stress in an 

eCO2 atmosphere. 

ADAPTATION
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Previous studies of barley yellow dwarf virus (BYDV) and its aphid vector have 

predicted an increase in disease severity under eCO2 and increased temperatures. 

Recent results from the BYDV study indicate that under eCO2:

• BYDV infection increases nitrogen concentration in plants, improving its 

suitability for the aphid pest

• BYDV-infected plants do not lose as much nitrogen from leaves as non-infected 

plants, making these plants more attractive to the aphids and increasing the 

chances of virus transmission to non-infected plants

• The amount of virus in the plants was greater than under ambient CO2, 

increasing yield losses in infected plants. This also suggests improved virus 

acquisition and transmission leading to greater virus spread under future climate.

Ongoing studies will incorporate wheat cultivars with different tolerances to BYDV 

hosts as well as temperature interactions.

ADAPTATION

EXPECTED OUTCOMES AND IMPACTS

• Breeding and management strategies that will enable the grains industry to 

capitalise on the benefi ts and reverse the negative impacts of eCO2 for crops. 

• Strategies may include novel fertiliser treatments that reverse the reduction 

in grain protein, and breeding programs to select plant lines with disease- 

or stress-resilience advantages under eCO2.

Crossing the threshold: adaptation tipping points 
for Australian fruit trees

COMPLETED JUNE 2016

Winters in some of Australia’s warmer fruit growing regions may to be too mild to 

support apple production by 2030, but the outlook is better for the south-eastern 

states. At the other end of the year, warm-climate growers will need to adapt their 

orchards to cope with extreme heat days, or risk signifi cant loss of fruit from 

sunburn damage.

These are two of the key fi ndings from the study led by Rebecca Darbyshire 

(UM), Ian Goodwin (AV) and Sigfredo Fuentes (UM) across orchards in Victoria, 

Tasmania, New South Wales, Western Australia and Queensland. The research 

has provided the fi rst detailed picture of what climate change might mean for 

Australia’s apple, pear and cherry industries.

Increasing temperatures are likely to be one of the major impacts. Projected 

warmer winters may result in insuffi cient winter chill, leading to poorer fl owering 

and reduced fruit production. The analysis showed that by 2030, Golden Delicious 

apples and Lapins cherries may be unable to get enough winter chill to maximise 

fruit production in some areas of Western Australia and Queensland, with growers 

there advised to transition to different varieties or crops that require less chill by 

2030. In contrast, Yarra Valley in Victoria, and Huonville and Swansea in Tasmania, 

were safe out to at least 2050.
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Warmer winters are also likely to lead to delayed fl owering, which may reduce 

the risk of frost damage. Several Western Australian sites are already showing 

noticeable delays, suggesting that the warming climate has already affected trees 

in that region.

Another element of the project looked at reducing the impact of extreme heat on 

fruit. Researchers say that the risk of sunburn damage to apples can be reduced 

by at least 50% with the installation of netting at warm apple growing sites such 

as Tatura, Victoria, and Young, New South Wales. Cooler sites, including those 

in Tasmania, showed only low risk of heat damage out to 2090. 

The study has also enabled researchers to get a better understanding of what 

climate change will mean for Pink Lady® apples. Researchers have developed a 

model that better predicts Pink Lady® fl owering timing than the existing method, 

allowing climate projections to be applied with more confi dence.

Understanding future climate change impacts is particularly important for the fruit 

tree industry, because management decisions made now will affect production 

for the next few decades. New knowledge such as this enables orchard owners 

to begin thinking about likely changes and how best to prepare for them. 

ADAPTATION

KEY OUTCOMES AND IMPACTS

• The fi rst detailed analysis of likely climate change impacts for the Australian apple, 

pear and cherry industries.

• Predictions of lead times until critical temperature and extreme event thresholds 

are crossed, providing growers with region- and crop-specifi c risk profi les.

• Identifi cation of suitable adaptation options for managing extreme heat and 

low chill, allowing growers the necessary time for adaptive planning.

• Development of a new model to predict fl owering timing, enabling climate 

projections to be applied to Pink Lady® apples with more confi dence.

• Identifi cation of priorities for future research, to ensure the industry has the 

knowledge necessary to manage likely climate change impacts. 
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Southern slopes climate change adaptation research 
partnership 

COMPLETED JUNE 2016

The Southern Slopes Climate Adaptation Research Partnership (SCARP) worked 

with natural resource management (NRM) planners on strategies for dealing with 

the uncertainty and complexity of climate change. Its objectives were to provide 

regionally-relevant information on climate change impacts and potential adaptation 

responses, and to improve the capacity of regional NRM organisations to plan for 

climate change. 

Led by researchers at the University of Tasmania, SCARP was set up as a 

partnership between researchers and NRM planners in an area covering almost 

225,000 km2 across Tasmania, Victoria and New South Wales. Climate challenges 

in the southern slopes include high bushfi re risk, vulnerability to sea level rise, 

a growing population, and a diversity of farming systems and ecosystems. 

Researchers engaged with the regions via interviews, focus groups and workshops 

to determine needs and capacity, and create information products to meet those 

requirements. A comprehensive range of publications and planning tools were 

delivered, which NRM organisations in the region are now using for both short- 

and long-term adaptive planning. 

Through interdisciplinary research and a participatory, 

co-production approach, SCARP has built capacity, 

skill and self-effi cacy among the NRM planners 

and the research team. The emerging 

community of practice will ensure 

the lessons learnt will be built 

into future planning. Ongoing 

research and support for this 

work will be important for 

continuing to extend the 

theory of adaptation 

pathways into 

practice. 

ADAPTATION

KEY OUTCOMES AND IMPACTS:

• NRM organisations have access to a suite of information products and planning 

tools for region-specifi c adaptive planning. 

• An emerging community of practice within NRM organisations and the research 

sector focused on the challenge of planning for climate change in NRM. 

• Improved links between researchers and NRM practitioners, and between different 

NRM organisations, which will ensure learning will be built into future planning.
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Technologies for reducing greenhouse gas emissions and 
providing offset options for the beef and dairy industries

APRIL 2015 — MARCH 2018

Building on previous research conducted in Canada and Australia, researchers in 

both countries have begun a collaborative research project to further investigate 

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

Studies are underway in Canada, led by Karen Beauchemin (Agriculture and 

Agri-Food Canada), to determine the optimum dose of the methane inhibitor 

compound 3-nitrooxypropanol (NOP) as a feed additive in backgrounding and 

fi nishing beef cattle diets. Initial results indicate that NOP reduced methane 

emissions by up to 23% and 45% for cattle on high-forage and high-grain diets, 

respectively. The dose response was largely linear, and there were no negative 

effects on feed intake.

A subsequent study is investigating the effects on feedlot cattle performance when 

NOP is fed in combination with monensin, a growth-promoting ionophore widely 

used in the cattle industry to prevent coccidiosis, increase the production of 

propionic acid in the rumen and prevent bloat.

The Canadian team is also studying the effects of feeding encapsulated nitrate 

to beef cattle. Nitrate acts as an alternative hydrogen sink, and by competing 

with methanogenesis for metabolic hydrogen, methane emissions are lowered. 

However, its impacts on animal weight gain, feed effi ciency and nitrite toxicity 

are unclear. Initial results indicate a reduction of up to 18% in methane emissions, 

with no toxicity observed. 

ENTERIC METHANE
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The researchers based at AV Ellinbank, led by Richard Eckard (PICCC), 

Peter Moate (AV) and Joe Jacobs (AV), have completed a study on the effects 

of feeding different grains to dairy cattle on their milk production and methane 

emissions. The grains studied differ in degradability, testing the hypothesis that 

rapidly digested starches reduce methane emissions. The experiment found 

that methane emissions from cattle offered wheat were signifi cantly lower 

than from cows offered barley or corn. The persistency of wheat’s inhibitory 

effect on methane emissions is being studied in an ongoing experiment, 

while future experiments will investigate the additive or synergistic effects 

of feeding supplements to cattle, including in vitro experiments evaluating 

different combinations of wheat, oil, NOP and nitrate. 

Another component of the project will use whole farm systems modelling to test 

the various methane-reducing technologies under Australian and Canadian farming 

conditions. The modelling will illustrate the full cost-benefi t ratios and practical 

implications of deploying the technologies at the farm level. 

ENTERIC METHANE

EXPECTED OUTCOMES AND IMPACTS

• The experiments underway will quantify the impact of a range of methane-reducing 

technologies on dairy and beef cattle emissions and animal performance.

• The results will allow formulation of management recommendations including 

dosage and additive effects of combining dietary supplements.

• The integrative modelling efforts will provide the data necessary to scale the results 

regionally and nationally, and develop offset protocols for the Canadian and 

Australian cattle industries.
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Dairy businesses for future climates

The Australian dairy industry has been on a long-term trend towards intensifi cation 

of farm systems, but this trend has been questioned in light of predictions for 

warmer, drier and more variable future climates. This project focused on dairy 

systems in Victoria, South Australia and Tasmania, where the research team 

explored how farms may perform under predicted climate changes out to 2040, 

and how adaptation can modify these impacts.

A team of researchers, farm consultants and farmers used case study farms 

from Central Gippsland (Victoria), the Fleurieu Peninsula (South Australia) and 

north-west Tasmania to investigate what climate conditions will occur in dairy 

regions by 2040 and what farm systems may best suit those conditions. Led 

by Catherine Phelps and Gillian Hayman (Dairy Australia), Matthew Harrison 

(University of Tasmania), Brendan Cullen and Margaret Ayre (UM) and Dan 

Armstrong (D-ARM Consulting), the study used biophysical and economic 

modelling and social research methodologies to examine three contrasting 

development options: ‘Intensify’ (increased stocking rate and off-farm 

resources); ‘Simplify’ (reduced stocking rate and off-farm resources); 

and ‘Adapt’ (re-organise current resources).

The modelling studies showed that, across the three regions, climate change 

increased winter and early spring pasture growth rates but this was counteracted 

by both later autumn breaks and shorter spring growing seasons, regardless of 

climate scenario or development option. 

None of the three development options were universally better than the others for 

abating climate change impacts; each option offered opportunities and trade-offs. 

MODELLING
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KEY OUTCOMES AND IMPACTS

• The fi rst integrated analysis of the likely impacts of climate change and extreme 

events on dairy systems in three key Australian dairy regions, covering biophysical, 

economic and social infl uences to provide a whole-of-system outlook. 

• Identifi cation of the impact of implementing adaptation strategies on farm 

profi tability across a variety of climate scenarios and farm systems.

• Quantifi cation of the productivity ‘challenge’ of climate change, as a productivity 

growth requirement over-and-above business-as-usual growth.

• Insights into existing adaptive capacity in the industry, and identifi cation of the skills, 

resources and knowledge needed to ensure a profi table dairy industry out to 2040. 

Across the regions though, there were some general trends:

• Milk price was the largest single source of variation in profi t across regions 

and options, and caused greater variation in profi tability compared with climate 

change to 2040.

• The impact of climate variability (including effects on pasture growth and feed 

costs) was greater than projected 2040 climate change for most options.

• ‘Intensify’ options had the greatest year-to-year variability in profi t due to 

high reliance on purchased feed.

• ‘Simplify’ options generally had the lowest average profi t across development 

options within sites, but had the least year-to-year variability in profi t and were 

generally less impacted by the 2040 climates.

The researchers measured the productivity challenge of climate change, estimating 

that, in the worse-case scenario, to maintain profi tability in 2040 the annual rate 

of productivity growth needed was 0.6% per year in Gippsland and the Fleurieu 

Peninsula, and 0.3% per year in Tasmania. This productivity growth is a substantial 

additional challenge for the industry on top of ‘business-as-usual’.

In addition to the modelling efforts, the project team included regional working 

groups which connected farmers and farm consultants with the researchers to 

‘ground-truth’ the modelling and ensure the data were meaningful and practical 

at the farm level. 

The social research component of the project explored the adaptive capacity of 

dairy farmers via interviews and focus groups. The results suggest that farmers are 

confi dent to adapt to incremental climate change; that they expect climate change 

to be largely linear and gradual; and that climate challenges are not a deciding 

factor in current development planning. Successful adaptation in the future can 

be enabled by a range of support services and networks including: peer-based 

producer groups, high quality agricultural service providers (e.g. agronomist 

consultants), good access to counselling services; and connections with 

industry-related organisations, local governments, public and private research 

organisations.

A project showcase event held in August 2016, profi led the research outcomes and 

examined research priorities and future directions in light of the project’s fi ndings. 

MODELLING
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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 under real-life farming 

conditions.

• 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. 

Are nitrifi cation inhibitors an economical choice to reduce 
nitrous oxide emissions under real farm scenarios?

AUGUST 2013 — APRIL 2017

This ongoing project is trialling the use of nitrifi cation inhibitors on-farm, to 

determine their cost-effectiveness and feasibility under commercial conditions. 

The research builds on numerous studies showing that inhibitors can reduce 

nitrous oxide emissions compared to typical fertiliser applications.

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

Goulburn Co-Operative Co. Ltd to trial the use of ENTEC®-coated urea fertiliser 

(amended with the nitrifi cation inhibitor 3,4-dimethylpyrazole phosphate) on dairy 

and broadacre cropping farms in north-east Victoria. 

Data have now been collected from 10 commercial farms near Kiewa in north-east 

Victoria over two growing seasons (2014 and 2015). 

Data from the fi rst year of the trial appeared to show that ENTEC® increased 

plant yield on both the dairy and broadacre farms. Observational data from 2015 

suggested again that yields were higher on the cropping farms when treated 

with ENTEC®. However on the dairy pastures, ‘plot site’ appears to have had 

a signifi cant infl uence on pasture yield which may have contributed to yield 

differences attributed to ENTEC® in 2014. 

There was no discernible effect of ENTEC® on nitrous oxide emissions from either 

pastures or crops in 2014, and emissions data from 2015 are currently being 

analysed. 

A trial is in progress for 2016, and a full statistical analysis will be conducted with 

all three years of data following the end of the 2016 growing season to assess the 

overall effect of the inhibitor treatment on plant yield and nitrous oxide emissions. 
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Carbon farming training for extension providers

Following the end of the fi rst phase of this project in 2015, PICCC was 

re-contracted by the Department of Agriculture and Water Resources to provide 

advisory input into the Government’s ongoing training program for extension 

and outreach providers. 

Over the last 12 months this has included the delivery of four webinars and 

support for a face-to-face training event. Webinar topics and presenters were 

chosen based on topical issues relevant to extension and outreach in the 

agricultural sector, including COP21 and the Paris Agreement, European Union 

agricultural policy changes, and climate as a driver of agribusiness relocation. 

The face-to-face meeting brought together around 60 extension and outreach 

professionals, alongside around 25 other professionals from the agricultural 

sector. The two-day program provided an outline of activities underway via 

the Federal Government’s Emissions Reduction Fund, as well as an update 

on results and outcomes of the extension and outreach projects.

A fi nal face-to-face event for the Extension and Outreach Program will 

be held in Sydney in November 2016, and a further four webinars will be 

delivered prior to project completion in June 2017, when the Federal 

Government’s Extension and Outreach program concludes.

Postgraduate research

PICCC projects continue to support a number of PhD and Masters 

students enrolled at the University of Melbourne. 

Postgraduate research highlights over the past 12 months include: 

AGFACE’s Rebecca Vandegeer third place in the University of 

Melbourne’s Three Minute Thesis competition; the Nitrous Oxide 

program’s Rui Liu receiving a prestigious China Scholarship 

Council’s Outstanding Postgraduate Reward; and the strong 

participation of current and former PICCC research students 

in the 2016 Greenhouse Gas and Animal Agriculture Conference.

Graduate Certifi cate in Climate Change 
for the Primary Industries

The next intake into this course will be in early 2017, when a 

re-structure of the program will enable it to engage students from 

several UM Master programs. This will mean that students enrolled in 

other areas — including Agribusiness, Agricultural Sciences, Environment, 

and Forestry Science and Ecosystems — can complete one or more 

subjects from the graduate certifi cate and use these as credit towards 

their Masters by coursework programs. 

Education and training 
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Elements of the program that have been key to attracting students from industry 

will remain unchanged, including subjects delivered via intensive blocks, class 

sizes capped at 25 students and a curriculum comprised of expert presentations 

covering a diversity of primary industry sectors, research themes and topical 

issues. A number of changes to subject content will be made to improve 

course appeal within the natural resource management sector.

Industry engagement and collaboration planning

PICCC plays vital role in brokering and coordinating research collaborations 

between its partners and other research, industry and government organisations. 

Its networks across UM and AV have been crucial for communicating upcoming 

opportunities and identifying bid leaders and collaborators. Importantly, the 

Centre’s networks across the industry and research sectors provide both 

leadership and reputation to strengthen project proposals. 

Beyond its brokerage role, PICCC’s engagement with key networks and initiatives 

across the agricultural and climate sciences enables the Centre to inform and 

infl uence activities, policy and research related to agriculture in a changing climate.

Potential partnerships 

PICCC assisted with the submission of three large and nationally collaborative 

proposals to round two of the federal Rural R&D for Profi t call, focusing on nitrogen 

use effi ciency (NUE; developed as an outcome of the 2012 PICCC Think Tank), 

the dairy farm of the future (from the 2014 PICCC Think Tank), and rumen energy 

capture technologies. While only the NUE project was successful, the other 

two projects have each created momentum, with ongoing development of 

both of these concepts towards future projects.

The NUE proposal was incorporated into the successful collaboration led by 

the Cotton Research and Development Corporation, which will see $6 million 

devoted to improving NUE in the cotton, dairy, horticulture and sugar 

industries. Helen Suter (UM) and Richard Eckard (PICCC) will both 

lead components of the collaboration, building on extensive 

PICCC research already completed in this area. 

Education and training 
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PICCC identifi ed two signifi cant opportunities for international funding over the 

past 12 months — the New Zealand Fund for Global Partnerships in Livestock 

Emissions Research (GPLER) and the Canadian Agricultural Greenhouse Gases 

Program. The Centre has worked with key researchers and staff from UM and 

AV to identify potential projects, broker partnerships and develop proposals. For 

example, three pre-proposals for the GPLER call were brokered with scientists in 

New Zealand covering dairy nitrogen, dairy methane emissions and soil carbon. 

The outcomes of these bids will be announced in late 2016.

CCRSPI 

PICCC has continued to engage with the Climate Change Research Strategy for 

Primary Industries (CCRSPI) program, providing strategic advice to the program’s 

Secretariat. Centre Director Richard Eckard was a member of the planning 

committee 2016 CCRSPI conference, and also delivered a keynote presentation 

covering ‘The science in a farming systems context’.

Victorian State Government

PICCC Director Richard Eckard has represented the Centre in assisting in the 

development of the Victorian State Government’s climate change framework, 

which is due to be released in early 2017. He has also coordinated the University 

Chancellery’s response to the Victoria’s Future Industries Food and Fibre 

Discussion Paper. The framework will provide direction for PICCC and 

its research beyond 2016.

International initiatives

PICCC researcher Dr Rebecca Darbyshire travelled to France in 2016 to 

collaborate on a global study investigating historical apple fl owering records in 

relation to temperature conditions. The collaboration involves datasets collected 

from nine countries, with Rebecca contributing two from her PICCC study into 

adaptation in the Australian fruit tree industry. The publication resulting from 

the global investigation will be the fi rst such exploration for apple and 

temperate perennial fruit.

PICCC Director Richard Eckard has been appointed as a network 

coordinator within the Global Research Alliance on Agricultural 

Greenhouse Gases. This provides an opportunity to further 

expand PICCC’s infl uence at an international level. 

PICCC scientists have actively contributed to the Agricultural 

Model Intercomparison and Improvement Program (AgMIP), 

both in the cropping and grazing systems area. AgMIP is a major 

international effort linking the climate, crop, and economic modelling 

communities with cutting-edge information technology to produce 

improved crop and economic models and the next generation of 

climate impact projections for the agricultural sector.

Education and training 
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Greenhouse Gas and Animal Agriculture Conference

The Greenhouse Gas and Animal Agriculture Conference (GGAA) is the 

premier international conference summarising the collective state of scientifi c 

knowledge on greenhouse gas abatement strategies for the livestock sector. 

PICCC Director Richard Eckard chaired the organising committee for the 

sixth gathering, held in Melbourne in February 2016. The PICCC Secretariat 

provided support for the event, including promotion, media coordination and 

audio-visual support. Over 320 delegates attended the conference, including 

scientists, industry personnel, educators, policy makers and farmers from 

36 countries.

In a program featuring 15 invited keynote speakers, 50 offered presentations 

and 220 poster presentations, PICCC research had a strong presence, featuring 

in fi ve oral presentations and 14 poster presentations. The breadth of topics 

covered by the PICCC papers — ranging from dairy sludge emissions, techniques 

for measuring methane production, comparing emissions from crop systems, 

through to modelling offset options for grazing systems — demonstrates the 

diverse expertise of the PICCC collaboration.

Presented papers were published in a peer-reviewed special edition of Animal 

Production Science, allowing PICCC scientists to showcase their research 

on a global stage through the publication of 16 peer-reviewed papers.

Events 
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A highlight of the GGAA was the mid-conference tour to AV’s Dairy Research 

Centre at Ellinbank, attended by 120 delegates. The visit gave the PICCC 

enteric methane team an opportunity to demonstrate the latest technologies 

for quantifying livestock emissions, including the whole-herd open-path laser 

system and the whole-cow respiration chambers. The team also hosted 

two pre-conference workshops at Ellinbank, focused on training delegates 

in both the sulphur hexafl uoride and respiration chamber methods. Both 

workshops were highly successful in building international capacity in the 

use of these PICCC methodologies, with many attendees expressing an 

interest in ongoing collaboration. 

Horticulture Roundtable 

PICCC convened a roundtable event on climate change adaptation for horticulture, 

led by researchers Dr Rebecca Darbyshire (UM) and Ian Goodwin (AV). The 

event showcased the research outcomes from their PICCC project Crossing 

the threshold: Adaptation tipping points for Australian fruit trees, bringing together 

collaborators, investors and producers to hear about the latest research on climate 

change impacts and adaptation strategies for the Australian fruit tree industry.

The presentation summarised likely climate change impacts for the Australian 

apple, pear and cherry industries, as well as the suitability of various adaptation 

strategies for specifi c regions and cultivars. 

Based on the discussions with roundtable guests, the project team were 

able to identify a range of priorities for future research, particularly in relation to 

improving understanding winter chill and fl owering physiology, evaluating measures 

to manage extreme heat damage, and streamlining weather and climate metrics 

to allow better management decisions.

The project’s fi ndings received good media 

coverage following the event, in print, 

radio and online, with Dr Darbyshire 

interviewed numerous times.

Events 
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Website

The PICCC website provides a dedicated webpage for each PICCC project, 

with research updates posted regularly for ongoing studies and a summary of 

outputs and outcomes published for completed projects. In combination with 

the Centre’s e-newsletter, the website has proven a valuable tool for engaging 

internal and external stakeholders in PICCC’s research, educational programs 

and achievements.

E-newsletter and bulletin

PICCC delivered six e-newsletters during 2015/2016 to almost 300 subscribers, 

along with occasional e-bulletins to its AV and UM subscribers (around 50% 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 15% over the past 12 months.

Media engagement

In addition to media coverage of PICCC’s horticulture adaptation research (see 

previous page), PICCC researchers, projects and initiatives have been featured 

27 times during 2015/2016, including coverage on ABC Radio and online news, 

metropolitan and regional newspapers, and Channel Ten’s ‘The Project’. Director 

Richard Eckard was sought for expert comments on agriculture and the Paris 

climate agreement during and following the meeting, and again in early 2016 in 

response to research showing food production is making it harder to combat 

climate change. PICCC’s dairy modelling project received good coverage from 

ABC Rural and on social media for its fi ndings on how dairy farms might perform 

under projected climate changes.

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. 

The Centre’s social media profi le also allows it to engage with partners and 

collaborators (in particular FVAS, UM and AV) to instantly cross-promote 

research and news, and leverage off their social media feeds.

Communication activities
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