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The ARC Centre of 
Excellence for Translational 

Photosynthesis is using 
photosynthesis to increase 

the yield of important staple 
crops and address global 

food shortages in a changing 
world climate.

The Centre brings together 
experts and organisations 
that are world leaders in 
photosynthesis research 
resulting in coordinated 

focus of investigation, funds, 
resources and facilities. 

The Centre aims to develop 
and harness pioneering 

advances in photosynthesis 
research and translate these 

scientific discoveries to useful 
outcomes in the field, opening 
up the next revolution in plant 

productivity.



By the year 2050, 9 billion people will be sharing the planet and its food 
resources. Increasing crop yields to secure food availability has become an 
important and urgent challenge of this century and achieving this is what 
the Australian Research Council (ARC) Centre of Excellence for Translational 
Photosynthesis is set to do.

Recent advances in photosynthesis research at the molecular level combined 
with new technologies are opening possibilities for increasing the yield of 
major food crops, beyond the limits reached by the green revolution.

The green revolution, initiated 50 years ago, changed agricultural practices 
through the use of fertilisers and selective breeding. However, these 
approaches are now reaching their limits to further increase crop yields. 

In the face of the challenges of population growth and global climate change, 
it is time to regard the improvement of photosynthesis as a pressing priority. 
Improvements in this fundamental process can be achieved by exploiting and 
translating new photosynthetic discoveries into increased yield in the field.

The Centre’s scientists are internationally recognised in areas of 
photosynthesis research including: photosynthetic CO2 fixation, thylakoid 
electron transport, light harvesting, photosynthetic water and nitrogen-
use efficiency, stomatal biology, photosynthetic modelling, plant 
phenomics, crop growth modelling and plant improvement. 

There are four main research programs: 

1. Improving leaf CO2 capture efficiency

2. Improving light energy capture

3. Exploiting photosynthetic variation

4. Linking leaf function and crop field performance  

The Centre works with the most sophisticated suite of photosynthetic 
measurement technologies in Australia, located in our extensive state-
of-the-art plant science facilities, which include modern plant  
quarantine facilities. 

By bringing together leading researchers and cutting edge facilities from 
multiple institutions, this Centre is leading photosynthesis innovation 
into the future.

The Centre aims to achieve breakthroughs in photosynthetic 
improvement by:

• Undertaking fundamental and applied research projects at the 
leading edge of photosynthesis research.

• Targeting projects with a high probability of producing  
increasing yield in agricultural crop species, such as wheat,  
rice and sorghum.

• Linking with national and international institutions, consortia, 
breeding agencies and private companies to enhance the funding 
scope and potential outcomes of the projects.

“We are developing 
mathematical models to 

connect the understanding 
of photosynthesis at sub-

cellular level with the 
understanding of growth 

and development dynamics 
at crop level.  We will use 
these advanced tools to 

predict the consequences of 
changes and identify those 

best suited to realise the 
goal of sustainable yields  

in future climates.”

Professor Graeme Hammer  
University of Queensland

“Improving photosynthesis  
is now widely recognised 

as the new frontier for 
increasing crop yields.  

This is a promising and until 
recently, underexplored and 

underexploited area  
of science”. 

Professor Murray Badger 
Centre Director

”We need to increase food 
production by 70 percent 
by 2050, which equates 

approximately to producing 
in that time as much food 

as we have consumed in the 
history of humankind.” 

Dr Bob Furbank 
CSIRO

The Challenge

A RC C E N T R E O F E XC E L L E N C E FO R T R A NS L AT I O N A L PH OTO SY N T H E SIS PH OTO SY N T HE SIS INN OVAT IO N  FO R A S U S TA I N A B L E F U T U R E

“Technology keeps changing, 
so things that were not 

possible a few years ago 
suddenly have become 

possible and you discover 
things no one has seen. In 
the case of photosynthesis, 

they are discoveries that have 
an enormous potential to 

change the world.”

Professor John Evans 
Australian National University

The Centre will use photosynthesis improvement to promote a new 
agricultural revolution and contribute towards the challenge of meeting 
global food demands. 

Improving photosynthesis is the most significant opportunity for raising the 
yield potential of plants and address the new risks associated with future 
climate change conditions.

This is now possible thanks to recent advances in photosynthesis research 
and the development of technologies such as new phenotyping platforms 
for assessing photosynthetic variation, next generation DNA sequencing for 
gene discovery, plant breeding modelling and technologies for chloroplast 
bioengineering. 

The term translational photosynthesis refers to taking photosynthesis 
discoveries from the lab and applying them into the field, with the aim of 
increasing the yield of major crop species, such as wheat and rice. 

Photosynthesis 
In the lab TRANSLATION TO 

Crop yield 
in the field =

Increased food 
production 

The Response

The Plans: Programs and Expertise



The ARC Centre of Excellence for Translational Photosynthesis is a 
collaboration of researchers from a range of disciplines, universities  
and research institutions. 

The Centre is a strategic partnership of six recognised leaders in 
photosynthesis research, including four universities and two plant 
agriculture based research organisations:

• The Australian National University (ANU)

• The University of Queensland

• The University of Sydney

• The University of Western Sydney 

• CSIRO 

• The International Rice Research Institute in the Philippines (IRRI) 

The Centre’s aim is to integrate research, application and innovation 
by creating crucial links between research and industry, national and 
international institutions, consortia and breeding companies.

“This is a very exciting time 
to be a photosynthesis 

researcher. It is a journey that 
has never been done before.”

Associate Professor Min Chen 
University of Sydney

Enquiries Phone: (02) 6125 1720 
Email: info@photosynthesis.org.au
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