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Abstract
Everard Edwards presented a paper, entitled “To what extent does vine balance actually
drive fruit composition?”, and a poster, entitled “Digitising the vineyard: developing new
technologies for viticulture in Australia”, at the 21st GiESCO international meeting in
Thessaloniki, Greece. The GiESCO meeting is perhaps the pre-eminent viticulture
conference in the world and attending it provided the author with an excellent opportunity
to gain a broad understanding of current viticulture research trends in Europe. In particular,
the management of abiotic stress and adaptation to climate change. In addition, the
author's presence in Europe was utilised to make additional visits to institutions in Spain
that are working on digital applications in viticulture. This was to assist with the
management of the Wine Australia funded digital viticulture work that is lead by the author
at CSIRO Agriculture & Food. The groups at ‘Televitis’ in Rioja and IAS in Cordoba also
assisted with tours to gain an understanding of the unique aspects of the local viticulture,
thereby broadening the authors viticultural experience and knowledge.
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Executive Summary
Dr Everard Edwards attended the 21st GiESCO International Meeting: A multidisciplinary
vision towards sustainable viticulture, providing an oral presentation entitled “To what
extent does vine balance actually drive fruit composition?” and a poster presentation:
“Digitising the vineyard: developing new technologies for viticulture in Australia”.
The conference was attended by 250 people from 22 countries, comprising of 82 oral
presentations and 150 poster presentations across four themes: climate change, soil &
zoning, vine genetic resources and vine. In addition there was a ‘Professional Day’, at
which a range of viticulture research seen as particularly relevant to local industry
participants was presented. Finally, there was an extensive technical program, which
visited a range of local vineyards and wineries. Attendance at the conference provided a
valuable opportunity to hear about current developments in viticulture research, as well as
make/renew international contacts and emphasize the Australian expertise and capability
in these areas to an international audience.
The travel included a visit to the ‘Televitis’ group at the University of Rioja, hosted by Dr.
María Paz Diago, and the Agronomy group at the Institute for Sustainable Agriculture in
Cordoba, hosted by José Jiménez Berni. This provided insights into the current
development of new digital technologies for the vineyard in Europe.
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21st GiESCO International Meeting: A multidisciplinary vision
towards sustainable viticulture
The meeting took place over four days, from June 24th to June 27th, with an opening
address on June 23rd and a general assembly on June 28th. There were 250 attendees
from 22 countries, providing 82 oral presentations and 150 poster presentations (Figure 1).
Prior to the conference, the I had served on the scientific committee, reviewing submitted
abstracts and proceedings papers.

Figure 1 – Stefanos Koundouras opening the 21st GiESCO International Meeting.

The meeting began with a, typically idiosyncratic, opening lecture by Alain Carbonneau on
the history of the GiESCO organisation, from its beginning at Montpellier in 1979 to the
present 21st meeting. This was followed by sessions on climate change, soil & zoning, vine
genetic resources and vine physiology over the first two days, each day ending with a
technical tour and a late return to the hotel! The third day was given over to a technical
program and the fourth, on which I presented, was a ‘professional’ day where local
industry professionals were invited to join with the scientific and research attendees for a
series of talks on viticultural techniques and precision viticulture.
The Climate Change session was split across two days and was a particular interest of the
author, as an area he has worked in over many years, including Wine Australia funded
projects and international travel. The session began with an overview of the climate
projections from the Intergovernmental Panel on Climate Change for the major viticultural
regions of the world by Greg Jones (Linfield College, USA). Greg noted that significant
advancements in vitiucltural knowledge and techniques had been occurring at similar rate
to the effects of climate change so far, but that future changes in climate were likely to be
much more rapid than those to date. He also noted the ongoing need for research into the
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effects of increasing atmospheric CO2 on viticulture, in addition to the work on temperature
effects that has been the focus of much climate change research in viticulture.
The session included a number of presentations on viticultural modelling, such as future
water requirements and the likely effect of warming on harvest dates. However, it was the
research on adaptation that particularly stood out. Cyril Tissot (Brest, France) presented a
new modelling based approach to this termed SEVE (Simulating Environmental Impacts
on Viticultural Ecosystems), which is linked to the pan-European ADVICLIM
(http://www.adviclim.eu) adaptation and mitigation project. SEVE is an attempt to simulate
all factors around viticulture, including the socio-economic and regulatory environment.
Similarly, Patrick Aigrain (Montreuil, France) presented the results of a series of
workshops with industry participants as a foresight exercise. These presentations
highlighted the need to include the human and societal components in adaptation of
viticulture to climate change and is a sensible consideration for future adaptation work in
Australia.
Another valuable presentation was the adaptation of a growing degree day model for
estimating grapevine sugar ripeness (GSR), provided by Amber Parker (Lincoln University,
New Zealand) together with a number of international partners. This is a straight-forward
empirical model easily used by growers (it simply requires adding average daily
temperature above 0°C from the 91st day of the year onwards) and could be used with
climate change predictions to estimate the viability of different cultivars for specific climate
predictions in specific regions.
The second session was on soils and zoning, with a strong focus on water. Soil
compaction and phosphorus availability were also covered and several of the talks used
wine or fruit quality and expression of terroir as the ultimate arbiter of the effect of soil and
water variation.
The final session on the first day covered vine genetic resources and included a talk by
Peter Clingeleffer, also of CSIRO Agriculture and Food, on a Wine Australia funded field
experiment using rootstock breeding lines at the CSIRO Irymple field station. This
emphasised the importance of scion*rootstock interactions on fruit composition and was
titled “The Myth of the Universal Rootstock Revisited”. Another notable talk was from Elisa
Marguerit (ISVV, Bordeaux, France) on the ‘Greffadapt’ field trial site that ISVV have
established to examine the long-term interactions between 55 rootstock genotypes and
five key scion varieties. This is a major trial, with fully monitored and replicated vines. I
currently lead a Wine Australia funded project (CSA1701-2.1) that is utilising a CSIRO run
field trial with five rootstock:scion combinations that overlap with GreffAdapt. Sharing of
these results will assist in determining which roostock:scion interactions are inherent and
which may be dependent on other environmental or management conditions.
Consequently, it was valuable to see the initial results from the French trial.
The evening of the first day included a visit to Thessaloniki (Figure 2) and some local
vineyards, including Ktima Gerovassiliou (https://www.gerovassiliou.gr/en/domaine), a
winery which includes a wine museum and a range of sculptures in the vineyard (Figure
3). This is a modern vineyard, covering 72 ha, approximately 25 km from Thessaloniki,
with a combination of Greek (Xinomavro, Malagousia, Limnio, Mavroudi and
Mavrotragano) and common French varieties.
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Figure 2 - Cultural trip to Thessaloniki. Two groups at the statue of Alexander the Great (left), mixing at the
old city walls (right).

Figure 3 - Technical program visit to Ktima Gerovassiliou. Vineyard & sculpture (top
left), wine museum (top right), winery (bottom left) and barrel store (bottom right).
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The second day of presentations began with the second part of the climate change
session (see above), followed by vine physiology and grape ripening. The keynote speaker
was Mark Matthews (UC Davis, USA) with a historical overview of the double-sigmoid
model of grape berry growth, going back to a German paper from 1876! The rest of the
morning session continued on fruit ripening, with the afternoon part of the session on vine
physiology, with four talks on water use and hydraulics and three on nitrogen and nutrition.
The evening was again taken up with the technical tour, visiting Kitma Biblia Chora
(https://www.bibliachora.gr), a 57 ha vineyard at an altitude of 380 m in the region of
Drama (Figure 4). The vineyard grows the Greek varieties of Assyrtiko (of significant
recent interest here in Australia), Agioirgitiko and Vidiano together with French and
German varieties. They also have an ‘unidentified’ local variety (winemaking in the region
goes back to Phoenician times), which has no known close relative according to DNA
genotyping.

Figure 4 -Technical program visit to Kitma Biblia Chora. Vineyard (top left), view from winery
building (top right), winery (bottom left) and winery building at night (bottom right).

The third day of conference was entirely devoted to the technical program, involving travel
into the mountains of Macedonia and running from 8AM until after 1AM the next day! The
first stop was at Alpha Estate (http://alpha-estate.com/homepage) in the Amyndeon region.
Soil pits had been prepared in two contrasting vineyard blocks (Figure 5). One was a
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higher production block with a deep rich soil and, consequently, very high vigour. A
bilateral cordon with VSP was used and the locally common concrete trellis posts. The
second was much a more constrictive soil and used with bush vines. This latter block also
employed partial root-zone drying with sub-surface irrigation. Both blocks were on an
upland plateau at over 600 m altitude and close to Lake Petron.

Figure 5 - Soil profiles and associated vines at Alpha Estate. Restrictive soil, low vigour
(top) and non-restrictive soil, high vigour (bottom).

The afternoon was spent at Naousa with a number of talks as part of a ‘International
Academy of Vine and Wine’ which focussed on the primary local red variety Xinomavro.
This was followed by a visit to Ktima Kir-Yianni (https://kiryianni.gr/) near Naousa. Although
the view down to the lowlands was spectacular, at 230 m, the latitude was much lower
than the earlier visit. Again, a soil pit had been excavated providing an insight into the
variation in soils in the Amyndeon region (Figure 6).
The final full day of the conference was the ‘Professional Day’ with research presentations
geared to providing information for industry professionals. This included my own
presentation, which covered work undertaken as part of the Wine Australia project
CSP1202 (Appendix 1). Other talks covered a wide range with a section on canopy
management, another on disease management, and a final section on precision viticulture.
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Figure 6 - Ktima Kir-Yianni near Naousa. Vineyard view (left) and soil profile (right).
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Study tour of Spanish research institutions
Prior to the GiESCO conference, the author visited two institutions in Spain that undertake
‘digital’ horticulture research. The intention was to make and renew relationships with
researchers at these institutions, become familiar with the latest innovations in this area of
research that the two institutions were undertaking and to visit the local viticultural areas to
expand the author’s knowledge of European viticulture.

Institute of Vine and Wine Sciences – Rioja
The first visit was to the ‘Televitis’ group (https://televitis.unirioja.es/en) at the University of
Rioja, led by Prof. Javier Tardáguila. The visit was hosted by Dr. María Paz Diago, a senior
researcher in the team. Televitis is a research group interested in precision viticulture and
the application of new technologies in the vineyard. The group was started in 2008 and is
based at the Instituto de Ciencias de la Vid y el Vino (ICVV), which is a collaborative
centre between the University of Rioja, the local government and the Spanish government
research agency CSIC (Figure 7). Televits undertake research in similar areas to the Wine
Australia funded digital viticulture work at CSIRO, often with similar technologies and the
visit allowed a useful exchange of experience and discussion of potential future
collaboration.

Figure 7 - ICVV, Rioja.Main building (left, image from icvv.es), experimental viticulture plot (right).

I spent two days with the group. The first day was a trip to local vineyards and wineries in
Rioja, an area the I had not previously visited. The first visit was to Bodegas Roda
(http://roda.es/en/) at Haro, on the border between La Rioja and Basque country. Roda
has 70 ha of bush vines and contracts on a further 50 ha, all at altitudes above 380 m. The
winery has been actively involved in research projects over the last 20 years, including
CSIC and European funded projects. From an Australian perspective it was interesting to
see the very large, temperature-controlled, barrel store, but no tanks, despite a sizeable
production. This is to meet DOC rules for Rioja, which require most wine to have oak
barrel ageing (Figure 8).
After lunch in Briñas, a second winery, based in Logroño itself, was visited: Bodegas
Franco-Españolas (https://www.francoespanolas.com/en/home/). The name is due to the
founding of the winery being a French-Spanish collaboration in the late 19th Century. The
winery still has its old wooden fermenters, but they have been replaced with a modern
stainless steel based winery (Figure 9). As with other Rioja wineries, it has large
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temperature-controlled barrel store. Interestingly, in the wine cellar, there are two old vines
on display, including the root systems. These are pre-phylloxera and show the rooting
depth at the time.

Figure 8 - Bodegas Roda, Rioja.Winery building (top left), wooden fermenters (top right), barrel
maturation (bottom left) and bottle maturation (bottom right).

The second day in Rioja was spent touring the facilities,
meeting with key staff and providing a seminar at ICVV
(left), which was filmed and is available on YouTube at
https://youtu.be/PsKBD46py_s.
In particular I spent some time with Dr. Juan Fernández
Novales, discussing the use of hyperspectral imaging and
arranged for some data exchange to test the applicability of
the calibrations being developed in the respective
laboratories (Figure 10).
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Figure 9 - Bodegas Franco-Españolas, Logroño. Original wooden fermenters (top left),
current modern fermenters (bottom left), pre-phylloxera vines with major roots (right).

Figure 10 - María Paz Diago (left) demonstrating two lab based hyperspectral systems.
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Instituto de Agricultura Sostenible – Córdoba
The second part of my trip in Spain was a visit to the Institute for sustainable agriculture in
Cordoba (https://www.ias.csic.es/en/). This was hosted by José Jiménez Berni, who
previously worked at the High Resolution Plant Phenomics facility in Canberra. Berni, as
he is known, works with a number of technologies related to the CSIRO digital viticulture
work and assisted with the development of the GRover grape phenotyping vehicle, part
funded by Wine Australia.

Figure 11 - Albariza soil in Montilla-Moriles region. Cut face (left), close-up (centre) and rubbed
sample (right).

The first day of the trip was a visit to the Montilla-Moriles region. A group of local growers
kindly took me round three different vineyards. The first was at Lagar de Santa Magdalena.
The region has incredibly fine and chalky Albariza soils (Figure 11), such as are found in
Jerez. These soils hold water well and the high albedo means that sunlight is reflected
back into the canopy as diffuse radiation, which is more efficient for photosynthesis than
direct light. It was particularly interesting to learn that the mid-row is tilled many times
during the season, primarily to raise the fine chalky dust which is seen as equivalent to an
irrigation in irrigated vineyards. Presumably the settled dust on the canopy has an effect
similar to a kaolin sunscreen spray. I then had the absolute privilege to do a vertical tasting
of the wines at the different stages of the solera aging process, straight from the barrels at
their small on-site winery (Figure 12). This moved from the new wine to the Fino, then the
Amontillado and finally the Oloroso, which was up to 100 years old. This was a unique
experience, quite different to the Pedro Ximenez wines found in Australia.
Following this, I toured two further vineyards nearby, looking at a vineyard that was using a
tractor mounted ozone generator to protect against powdery mildew instead of traditional
sprays and an irrigation system using bore water, with the bore and pumps automated and
using solar power (Figure 13).
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Figure 12 - Lagar de Santa Magdalena. Everard Edwards with the manager and the winery fermenters (top
left), tasting the Oloroso (top right), saying goodbye to the owner (centre of photo with Berni, bottom left) and
vineyard block at the winery and house entrance (bottom right).

Figure 13 - discussing disease control using ozone (left) and solar-powered irrigation (right).

The following day was spent at IAS, providing the same presentation as was given in Rioja
and meeting with IAS, discussing perennial horticulture crop management and digital tools,
particularly around irrigation.
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Concluding comments
The trip as a whole was highly successful. From a professional point of view, the visits in
Spain allowed me to strengthen existing relationships with researchers undertaking work
related to the Wine Australia funded digital viticulture research at CSIRO, meet new
researchers at those institutions and broaden my viticultural knowledge significantly. This
was the first time I have been able to attend the GiESCO conference, which is probably
the pre-eminent viticulture conference in the world and certainly in Europe. As a result,
many of the world’s major viticulture researchers were attending and presenting. This
allowed me to meet researchers I had not previously been able to and to renew past
acquaintances. I had many interesting conversations about the viticulture research I am
involved in here in Australia and took away new ideas and views to incorporate in my work.
The extensive (if exhausting!) technical program attached to the GiESCO conference was
also highly valuable to me, particularly as I had not previously visited Greece. It is sad to
think that, at the time of writing, trips such as this are unable to take place due to the
effects of the COVID-19 pandemic and that others are currently unable to gain in the way
that I have been able to.
The impact on my professional development and knowledge will have a concomitant
impact on the broader grape and wine community through my ability to bring new ideas
and collaboration into my viticulture research here in Australia. For example, we have
exchanged hyperspectral data on fruit composition with the Televits group at the University
of Rioja. Not only has this allowed us to confirm that our calibrations have relevance to
data collected in an entirely different way to our own and with entirely different equipment,
but the experience of dealing with that data has assisted us in dealing with the issues
created by using multiple sensors with different wavelength ranges in our own work.
The conference proceedings papers for my presentations at the GiESCO meeting have
been attached as appendices to this report, thereby making them more easily available to
Australian readers. I hope that, together with this report and my personal conversations
about the trip to fellow researchers here in Australia, these will prove to be useful for the
Australian industry.
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