
PRIMARY INDUSTRIES 
CLIMATE CHALLENGES CENTRE

Delivering research, education and partnerships 

to help primary industries manage the risks 

and opportunities from climate challenges.

The rising temperatures and shifting rainfall patterns associated 

with a changing climate will have profound effects on agriculture. 

As producers seek strategies to manage this more variable and 

uncertain climate, the growing population is placing ever-increasing 

pressure on food supply globally. Constraints on the environmental 

resource base mean that productivity gains and agricultural 

intensifi cation must also be sustainable in terms of natural resources.

Agriculture’s signifi cant contribution to greenhouse gas emissions 

heightens the complexity of this challenge. The industry needs to 

adapt to an increasingly diffi cult climate and sustainably increase 

production while mitigating methane and nitrous oxide emissions. 

There is a pressing need for new knowledge to ensure producers 

and the broader agricultural industry are able to manage to these 

demands and opportunities. 



RESEARCH

PICCC projects are collaborative investments in fi ve key areas 

of activity, led by scientists from the University of Melbourne and 

the Department of Environment and Primary Industries Victoria. 

Adapting to an increasingly challenging climate

Adaptation research at PICCC covers the biophysical, economic and 

social aspects of developing practical solutions for farmers to adapt 

to the impacts of climate change and greater climate variability. The 

Australian Grains Free Air CO2 Enrichment (AGFACE) program is looking 

to identify strategies to ensure the cropping industry remains productive 

in a high-CO2 environment, while the climate challenges facing orchardists 

are the subject of an adaptation study across the major fruit-growing 

regions of Australia. A collaboration between climate and social scientists 

and natural resource management organisations will deliver regionally 

relevant climate applications and tools to jurisdictions throughout coastal 

south eastern Australia.

Mitigating livestock methane

The enteric methane research led by PICCC is focused on strategies 

that reduce livestock methane emissions while improving animal energy 

effi ciency and productivity. Scientists are studying novel feed supplements 

and pasture forages that contain compounds reported to mitigate methane 

production, quantifying the impacts on animal emissions and production. 

The Primary Industries Climate Challenges 

Centre (PICCC) is responding to this need, 

delivering research, education and tools that 

will equip farmers to adapt farming systems, 

store carbon and reduce land-based 

emissions.

A collaborative initiative led by the University 

of Melbourne and the Department of 

Environment and Primary Industries Victoria, 

PICCC is a key national provider of research 

and education in climate change and the 

primary industries. 

The partnership promotes a coordinated 

approach to the planning and implementation 

of research, maximising effective use of 

capability, expertise and infrastructure across 

organisations. Projects are developed by staff 

actively working to identify opportunities and 

knowledge gaps, link researchers across 

organisations and disciplines, share resources 

and leverage off previous research.

The Centre’s research and education 

programs focus on the climate challenges 

and opportunities facing Australian agriculture 

in a global context, including climate change, 

climate extremes, food security, carbon 

farming and food and fi bre production 

in a carbon constrained world.



 

Modelling mitigation and adaptation

PICCC researchers are integrating biophysical and economic modelling 

at a whole farm system scale to identify management options and 

carbon farming strategies that will improve production effi ciency, reduce 

net emissions or emissions intensity, and build resilience. Partnerships 

with industry and regional farming groups and use of on-farm case 

studies are ensuring that the information delivered is of real and 

practical value to farmers. 

Project leaders are also working to improve knowledge exchange, 

collaboration and modelling research capacity by linking mathematical 

modelling teams studying climate impacts, adaptation 

and mitigation around Australia.

Reducing nitrous oxide emissions

A suite of PICCC projects are studying emissions from soils to develop 

animal and crop management strategies that reduce nitrogen loss while 

improving nitrogen use effi ciency and productivity. 

Scientists are investigating the use of enhanced effi ciency fertilisers 

treated with inhibitor compounds to limit the loss of nitrogen as nitrous 

oxide or ammonia. A project in western Victoria is looking at fertiliser 

application methods, inhibitor-coated fertilisers and catch cropping 

as tools for avoiding excessive nitrous oxide emissions when land 

is converted from pasture to cropping. 

Another study is investigating nitrous oxide abatement options for 

animal production systems, with researchers exploring the use of 

inhibitor products to reduce emissions from various nitrogen sources 

within dairy production systems.

Managing soil carbon

A team of PICCC soil scientists is assessing farm management 

practices with potential to sequester carbon in soil, including pastures 

in crop rotations, alternative residue management and alternative grazing 

systems. The project will deliver advice to farmers on how to sustainably 

increase soil carbon, while building productive, healthy agricultural soils.

EDUCATION

Improving research capacity

As a means of improving research capacity 

in the climate and agriculture sector PICCC 

offers a number of development opportunities 

for students and researchers.

The PICCC top-up scholarship program 

co-funds up to two postgraduate students 

each year in University of Melbourne Masters or 

PhD degrees to undertake research on topics 

relevant to climate change impacts, adaptation 

and mitigation in the primary industries. PICCC 

projects also support other postgraduate 

students at the University of Melbourne, many 

of whom are co-supervised by Department of 

Environment and Primary Industries researchers. 

Training agricultural professionals

Using the teaching and education resources 

available through its partners, PICCC develops 

and delivers specialist courses and information 

on climate change topics related to the primary 

industries.

The PICCC-led Postgraduate Certifi cate in 

Climate Change for the Primary Industries is 

a professional development program aimed 

at improving climate change knowledge among 

professionals in the agriculture sector. Graduates 

are equipped with the skills necessary to advise 

farmers and land managers on climate change 

mitigation, sequestration and adaptation. 

Alongside the certifi cate program, PICCC 

also develops and delivers specialist courses 

in climate change tailored to the needs of 

individual primary industries organisations. 

Previous offerings include a series of training 

sessions on the Carbon Farming Initiative for 

national Landcare facilitators and farming groups.
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Delivering carbon farming training

PICCC is leading the delivery of carbon farming training and development 

services for extension providers engaged under the federal government’s 

Extension and Outreach Program.

The online training course assists farm advisors to deliver nationally-

consistent carbon farming information to farmers, land managers and 

their key infl uencers. As support for participants in the course as well as 

the wider community, PICCC has developed the Carbon Farming Extension 

Providers ePortal — a web-based collection of tools and information about 

land-based emissions reduction, carbon sequestration and the Carbon 

Farming Initiative.

The project will deliver face-to-face training sessions, webinars and 

refi nement of the online resources suite over the next two years.

Further information
Web www.piccc.org.au

Tel 03 9035 8265

Email piccc-info@unimelb.edu.au

The University of Melbourne

Level 1, 221 Bouverie Street

Parkville, Victoria 3010

piccc Advancing the sustainability 

of Australia’s food and 

fi bre production by helping 

primary industries manage 

the risks and opportunities 

from climate challenges.


