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Abstract 
 
The aim of the workshop was to scope the research needs of a grapevine free air CO2 
enrichment facility (FACE).  This is required to understand the physiological and viticultural 
responses of grapevines to 21st century climate scenarios of elevated CO2 and temperature. It 
was concluded that a grape FACE facility is required and that we undertake a detailed costing 
of the different options considered from the workshop.  We will then investigate the various 
sources of co-funding that might be available. Presently funding sources are evolving rapidly. 
It would be optimal for an EOI to go to DAFF in the Climate Change and Productivity 
Research Program recently announced.  A strong case could be made for a grape Face facility 
at several levels, and DAFF funding could be used to run the facility. For the infrastructure 
we will aim to have an EOF to the Premiers Science and Research Fund, and if successful we 
will leverage this to a project proposal for submission to ARC LIEF in March 2009.  
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Executive Summary 
 
A workshop was undertaken to scope the utility and benefits of implementing a free air CO2 
enrichment (FACE) experiment on grapevines.  Horticulture in general, and grapevines as a 
prime example of a horticulture crop, are not represented in planned FACE experiments in 
Australia, and nor are we aware of any current or intended grapevine FACE experiments 
internationally. Due to the high requirements of infrastructure and running costs of such an 
experiment it was important to gauge the level of potential research input by various groups 
interested in different aspects of the impacts of elevated CO2 on grapevines.  These range over 
investigations on phenology, photosynthesis, leaf growth rate and senescence, water relations, 
fruit quality and maturation rate, carbohydrate partitioning, root performance, and pests and 
diseases. We had a range of experts in their respective fields presenting on their experiences 
with, and potential utilisation of FACE experiments. This included Professor Bindi, who is 
the only researcher to so far carry out a preliminary experiment using FACE on grapevines. 
The participant list included a broad cross section of researchers in the grapevine area, many 
of whom have research funding from GWRDC.  A GrapeFace blog was established after the 
workshop to obtain feedback, and a set of questions was posted to guide the responses.  All 
respondents and other supporting communications showed strong support for the need for 
such an experiment, though there were several comments indicating that costs may be 
prohibitive, particularly since we would need to run the experiment for at least 3 years, and 
would probably need to have other interacting variables examined in factorial experiments, eg 
temperature and water supply. If cultivar came into the mix this would further increase the 
costs.  Pros and cons were examined in terms of using various chamber systems, including 
open top chambers or FACE.  FACE would be optimal for pest and disease investigations, 
where chamber systems, while more economical to run, would not be as representative of 
natural conditions for this important research area. On the whole, the consensus was that it 
would be worthwhile considering a preliminary FACE system with some mechanism (to be 
investigated) of elevating temperature, which could be used to examine newly planted vines. 
There was a strong commitment for collaboration between several institutions to further the 
scoping of a FACE system. Of note was the offer of the considerable expertise and 
infrastructure available at UWS (Professor David Tissue), The University of Melbourne and 
Department of Primary Industries Victoria (Dr Rob Norton), and potential collaboration with 
the Tasmanian Institute of Agricultural Research to enable a cool climate comparison 
(Professor David McNeil).  Professor Bindi has invited Dr Fuentes to travel to Italy and 
examine their FACE linear system with the possibility of loan or an arrangement to use some 
of their equipment.  It is also intended to obtain more information on current state of the art 
FACE systems from Professor Bindi’s group in order to obtain exact costings of a facility in 
Australia.  Dr Fuentes will be travelling to Italy in October 2008. 
        The way forward will be to undertake a detailed costing of the different options 
considered from the workshop.  We will then investigate the various sources of co-funding 
that might be available. Presently funding sources are evolving rapidly. It would be optimal 
for an EOI to go to DAFF in the Climate Change and Productivity Research Program recently 
announced.  A strong case could be made for a grape Face facility at several levels, and 
DAFF funding could be used to run the facility. For the infrastructure we will aim to have an 
EOF to the Premiers Science and Research Fund and if successful we will leverage this to a 
project proposal for submission to ARC LIEF in March 2009.  
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Background 
 
Grapevine productivity, water use efficiency, phenology and pest and disease responses are 
likely to be impacted by climate change over the next 20 to 50 years. Over this time frame, 
more frequent  drought, high temperature events, elevated day and  night time temperature are 
all predicted scenarios. These climate scenarios are driven by elevated CO2  which will also 
have direct effects on vine physiology and viticultural outcomes. Recent reports of global 
carbon emissions indicate we can expect 450ppm by 2025 and 550 ppm by 2050 an effective 
doubling of pre-industrial  CO2   (Raupach et al 2007) 
 
It is possible to artificially elevate CO2 concentration and night time temperature using 
various methodologies, each with different desirable and undesirable characteristics. A free-
air CO2 enrichment facility (FACE) to create a microclimate similar to those predicted for the 
future is the best methodology.  FACE has shown that trees and shrubs are very responsive to 
elevated CO2 and it is likely that grapevines will fall into this category (Ainsworth and Long, 
2005). An AGO workshop in Canberra in  May 2005 reached similar conclusions regarding 
the FACE methodology which resulted in the jointing funding(GRDC and AGO) and 
establishment by of a national FACE grains array at Horsham led by the University of 
Melbourne.  Preliminary work on grapevine productivity using a FACE in Italy has shown 
that such a system is feasible for grapevines (Bindi et al., 2001a; Bindi et al., 2001b), but 
these experiments have been discontinued.  More information is required for different 
varieties, over a longer term, and for many other aspects of grapevine performance relevant to 
Australian conditions, particularly in response to drought conditions and episodes of high 
temperature. Also there is increasing interest in understanding the greenhouse gas footprint of 
grapevine cultivation, and in this respect projects that investigate nitrogen use efficiency and 
NO2 emission and soil carbon sequestration are very important.  
A facility that allows elevation of CO2 and temperature at reasonable running costs, with 
productivity monitoring and on-line monitoring of basic grapevine performance will allow 
other projects concerned with predicted climate change to utilise the facility.  Portable field 
chambers for elevation of day-time temperature are already being used by CSIRO and SARDI 
but do not have the capacity to provide episodes of high night time temperature. It would be 
worthwhile adding to these facilities with additional treatments and experimentation.  The 
facilities would also link in with a proposed global array of monitored vines and wines that is 
being proposed by UC Davis.  The climate scenario 2030 facility will become a focus for 
national and international collaborations. In addition there are likely to be other projects that 
would utilise the facility.   
 
Approach 
 
To develop a monitored FACE facility, it would be prudent to hold a workshop to: 

• Develop collaboration and scope projects that would use the facility, which are 
relevant to industry priorities within Australia. 

• Develop strategies to fund the capex and ongoing maintenence.   
• Learn from experiences from other researchers operating  FACE systems or elevated 

CO2 projects in Australia and internationally.  
• Demonstrate to the wine industry the value of experimentation using FACE and other 

elevated CO2 systems to understand grapevine responses to climate change and 
provide greater certainty in the development of adaptation strategies  

 
Objectives 
 

• Evaluate the value of FACE relative to other elevated CO2 experimental systems in 
order to determine the response of grapevines to likely climate scenarios. 
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• Develop prioritised research projects based upon a review of the area covered by 
presented papers at the workshop. 

• Develop a consortium for research on the response of grapevines to elevated CO2 and 
temperature. 

• Develop a strategy for funding of a grapevine FACE facility and elevated temperature 
facilities. 

• Demonstrate to the grape industry the value of obtaining experimental data and 
information on the response of grapevines to elevated CO2 and temperature. 

• Collect experimental data to populate current modelling exercises on the impacts of 
climate change on Australian viticulture and provide greater certainty in the 
development of adaptation strategies  

 
 
Method 
 
We proposed to invite a selected group of individuals totalling about 30-40 initially, 
composed of: 

1) Key research group leaders who have an on going interest in climate change and its 
impact on grapevine physiology and production. 

2) Research leaders in Australia who have experience in plant responses to elevated CO2 
and the use of FACE systems. 

3) International research leaders in the area of elevated CO2 responses. 
4) Grape industry leaders and funding agency representatives. 

 
These individuals would be invited to present papers on topics such as: 

• Scenarios for elevated CO2 and temperature in Australian grape growing regions. 
• Productivity of woody perennial plants under elevated CO2 
• Interactions of elevated CO2 with nutrition, particularly nitrogen. 
• Interactions of elevated CO2 with elevated temperature. 
• Effects of elevated CO2 on the phenology of woody perennials and deciduous 

perennials. 
• Impact of elevated CO2 on carbon partitioning and/or plant secondary products 

particularly in grapevines. 
• Impact of elevated CO2 on plant pests and diseases 
• Impact of elevated CO2 on soil biota and soil carbon storage. 
• Pros and cons of chambers versus FACE systems. 
• Data requirements of grapevine models to improve climate change impacts studies  
• Industry views on climate change and the value of prediction of grapevine responses. 

 
Through the review of these fields, and with reference to industry priorities, it will be 
possible to outline future research priorities in grapevine responses to climate change. 
This will be presented as a final report GWRDC. 
 
 
Outcome, and Conclusions 
 
The general consensus was that it would be worthwhile considering a preliminary FACE 
system with some mechanism (to be investigated) of elevating temperature, which could be 
used to examine newly planted vines. There was substantial interest from various sectors of 
viticulture research to indicate that if a FACE facility was available there would be substantial 
buy in of research projects that would use the facility. These ranged from soil research, water 
relations, grape quality, canopy management, phenology and flowering, water use efficiency, 
and pests and diseases. There was a strong commitment for collaboration between several 
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institutions to further the scoping of a FACE system. Of note was the offer of the considerable 
expertise and infrastructure available at UWS (Professor David Tissue), The University of 
Melbourne and Department of Primary Industries Victoria (Dr Rob Norton), and potential 
collaboration with the Tasmanian Institute of Agricultural Research to enable a cool climate 
comparison (Professor David McNeil).  Professor Bindi has invited Dr Fuentes to travel to 
Italy and examine their FACE linear system with the possibility of loan or an arrangement to 
use some of their equipment.  It is also intended to obtain more information on current state of 
the art FACE systems from Professor Bindi’s group in order to obtain exact costings of a 
facility in Australia.  Dr Fuentes will be travelling to Italy in October 2008. 
          
 
 
Recommendations 
 
The way forward will be to undertake a detailed costing of the different options considered 
from the workshop.  We will then investigate the various sources of co-funding that might be 
available. Presently funding sources are evolving rapidly. It would be optimal for an EOI to 
go to DAFF in the Climate Change and Productivity Research Program recently announced.  
A strong case could be made for a grape Face facility at several levels, and the DAFF funding 
could be used to run the facility. For the infrastructure we will aim to have an EOF to the 
Premiers Science and Research Fund and if successful we will leverage this to a project 
proposal for submission to ARC LIEF in March 2009.  
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Grape FACE

FACE do we need it?

Temperature? 

Temperature and CO2 ?
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1. Develop collaboration and scope projects that would use the facility, which are 
relevant to industry priorities within Australia.

2. Develop strategies to fund the capex and ongoing maintenence.  

3. Learn from experiences from other researchers operating  FACE systems or 
elevated CO2 projects in Australia and internationally. 

4. Demonstrate to the wine industry the value of experimentation using FACE and 
other elevated CO2 systems to understand grapevine responses to climate 
change and provide greater certainty in the development of adaptation strategies 

Grape FACE
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1. Evaluate the value of FACE relative to other elevated CO2 experimental systems in 
order to determine the response of grapevines to likely climate scenarios.

2. Develop prioritised research projects based upon a review of the area covered by 
presented papers at the workshop.

3. Develop a consortium for research on the response of grapevines to elevated CO2
and temperature.

Grape FACE
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4. Develop a strategy for funding of a grapevine FACE facility and/or elevated 
temperature facilities.

5. Demonstrate to the grape industry the value of obtaining experimental data and 
information on the response of grapevines to elevated CO2 and temperature.

6. Collect experimental data to populate current modelling exercises on the impacts of 
climate change on Australian viticulture and provide greater certainty in the 
development of adaptation strategies. 

Grape FACE
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APPENDIX 2 
 

List of Attendees 



Attendees  
 
NAME     EMAIL 
 

1. Ary Hoffman     ary@unimelb.edu.au  
2. Ayalsew Zerihun    A.Zerihun@curtin.edu.au  
3. Brent Kaiser     brent.kaiser@adelaide.edu.au  
4. Brian Croser     bcroser@adelaide.on.net  
5. Brian Loveys     brian.loveys@csiro.au  
6. Cassandra Collins    cassandra.collins@adelaide.edu.au  
7. Chris Soar     soar.chris@saugov.sa.gov.au 
8. Christopher Findlay   christopher.findlay@adelaide.edu.au  
9. Crystal Sweetman    crystal.sweetman@flinders.edu.au  
10. David McNeil    david.mcneil@utas.edu.au  
11. David Tissue     d.tissue@uws.edu.au  
12. Dean Lanyon     dean.lanyon@csiro.au  
13. Eileen Scott     eileen.scott@adelaide.edu.au  
14. Everard Edwards    Everard.Edwards@csiro.au  
15. Greg Dunn     gdunn@unimelb.edu.au  
16. Greg Jones     gjones@sou.edu  
17. Ian Goodwin     Ian.Goodwin@dpi.vic.gov.au  
18. John Carver     john.carver@adelaide.edu.au  
19. Leanne Webb    leanne.webb@csiro.au  
20. Marco Bindi     marco.bindi@unifi.it  
21. Marisa Collins    marisa.collins@csiro.au  
22. Marion Liberloo    marion.liberloo@ua.ac.be  
23. Mark Hovenden    Mark.Hovenden@utas.edu.au  
24. Mark Thomas     Mark.R.Thomas@csiro.au  
25. Mike Keller      mike.keller@adelaide.edu.au  
26. Nathan Phillips    n.phillips@uws.edu.au  
27. Nicola Cooley    ncooley@unimelb.edu.au  
28. Paul Petrie     Paul.Petrie@Fostersgroup.com  
29. Peter Cringelefer    Peter.Clingeleffer@csiro.au  
30. Peter Dry     peter.dry@adelaide.edu.au  
31. Peter Hayman     hayman.peter@saugov.sa.gov.au  
32. Rebecca Coleman    rebecca.coleman@adelaide.edu.au  
33. Rob Norton     rnorton@unimelb.edu.au  
34. Rob Walker     Rob.Walker@csiro.au  
35. Roger Leigh     roger.leigh@adelaide.edu.au  
36. Sigfredo Fuentes    sigfredo.fuentes@uts.edu.au  
37. Simon Robinson    Simon.Robinson@csiro.au  
38. Snow Barlow     s.barlow@unimelb.edu.au  
39. Steve Tyerman    stephen.tyerman@adelaide.edu.au  
40. Terry Lee     terry@angaston.org  
41. Vanessa Melino    Vanessa.melino@adelaide.edu.au  
42. Victor Sadras     sadras.victor@saugov.sa.gov.au 
43. Wendy Sullivan    wendy.sullivan@adelaide.edu.au  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 3 
 

Co-Sponsors 



 
Sponsors 

 
 

 
 
 

 
 
 
 

 
 
 
 

 
 



 

 2 End of Project Financial Statement  
  

 
 
 
 
 
 
 
 
 

APPENDIX 4 
 

Budget reconcilliation 



 

 2 End of Project Financial Statement  
  

END OF PROJECT FINANCIAL STATEMENT 
Statement of Receipts and Expenditure 

At the conclusion of each Project, the GWRDC requires a Statement of Receipts and Expenditure of GWRDC funds received 
in relation to the Project. 

Project 
Title: 

 
Scoping a Grapevine FACE Facility workshop 
 

 

GWRDC Project Number Project Start Date Project End Date 
UA 07/01 

 
1 January 2008 30 June 2008

 
 

Financial Year  
(e.g. 2006/07) 

(a) 
 

*Funds 
brought 

forward from 
previous year 

(b) 
 

#Approved 
GWRDC 
Budget  

(full year)  

(c) 
 

Total budget 
available 

 
(a)+(b) 

(d) 
 

Actual 
expenditure 

($) 
 

(e) 
 

Difference     
($) 

 
(c)-(d) 

Year 1: 2007/08 − $10,000 $10,000 $7,612.76 $2,387.24

Year 2: 20__/__      

Year 3: 20__/__      

Year 4: 20__/__      

Year 5: 20__/__      

TOTAL      
 
Note 1 – The unspent fund of $2,387.24 (excl GST) is to be returned to GWRDC upon receipt of a 
tax invoice. 
 

* “Funds brought forward” refers to any unspent GWRDC funds from the previous year and approved by the GWRDC to be 
spent the following year (i.e. column (e) from previous year).   
# “Approved GWRDC Budget” is the funding amount specified in the Project Agreement, including any approved Variations after 
Project commencement.     

 
Was funding expended as approved in the Project Agreement?   Yes   No  
 

If NO, please provide reasons: 
 
 
 
 

Has the cash and/or in-kind funding from Contributing Agencies been received and applied to the Project as 
approved in the Project Agreement? Yes   No  
 

If NO, please provide reasons: 
 
 
 
 
 
 

 
I hereby certify that this statement is true and accurate. 
 
(Signature of duly authorised representative ) ……………………………………………………… 
  
………………………………………………. ……………………………………………………….. …………………  
Name: Prof S Tyerman Title:  Chief Investigator    Date:  


