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1. Executive Summary  

The travel bursary was used to partially fund participation at three conferences in Europe 
during June and July 2015.  

Information about the three conferences is detailed below: 

1) The 19th International Meeting of Viticulture GiESCO 2015 was held from 31 May to 
5 June in Pech Rouge and Montpellier (France).  

The topics of discussion for this conference included:  

• Ecophysiology, water and irrigation 
• Climate and territory  
• Training systems and cultivation techniques 
• Grape berry and microclimate 
• New technologies 
• Rootstocks and soil 

The last day of the conference was dedicated to the “International Academy of the vine and 
the wine”. Also, a whole day was spent in Montpellier for what was called “Professional day” 
which was entirely dedicated to the topic of “sustainable viticulture”.  

240 delegates attended the conference and over 60 oral presentations and an abundant 
number of posters were discussed with all the papers published in the two volumes 
conference proceedings. An extra volume is dedicated to the oral presentations of the 
“professional day”. 

Various off site visits were organised everyday such as the visit of the INRA Pech-Rouge 
Experimental Centre in Gruissan and various vineyards visits with a choice of either a terroir 
or management focus.  

At this conference I presented a paper on the AGWA-funded project UA 1207. 

 
2) SEB (Society of Experimental Biology) meeting 2015 (Prague 30 June - 3 July 2015) 

This was the Society of Experimental Biology’s annual meeting and it covered a great variety 
of topics in the areas of animal and plant physiology and biology, environment, toxicology, 
biotechnology only to name some. Multiple sessions were on at the same time and I 
participated to the following: i) ecophysiology, ii) plant roots: new challenges in a changing 
world, iii) plant biotechnology: addressing the challenges for food security, health and 
sustainability, iv) innovations and best practices in undergraduate education.   

3) IX In Vino Analytica Scientia (Trento, Italy, 14-17 July 2015). 

The topics of discussion at this conference were: 

• Chemical analysis and composition of grapes, wines and spirits  
• Chemical and biochemical reactions 
• Metabolomics, Chemometrics and Authenticity of products 
• Sensory analysis 
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Key discussions, interesting conference presentations and possible collaborations will be 
discussed in greater detail later on this report. 

 

2. Aim of the travel  

Travel bursary GWT 1419 was intended for participating at: 

• 19th International meeting GiESCO (Montpellier, 31 May-5 June 2015)  
• SEB (Society of Experimental Biology) meeting 2015 (Prague 30 June - 3 July 2015) 
• IX In Vino Analytica Scientia (Trento, Italy, 14-17 July 2015). 

 

3. Travel itinerary and activities outline 

 

Location Activity  Dates 
Gruissan – 
France 

Attend and present at GiESCO 31 May – 5 June 

Bordeaux 
(France)  

Visit vineyards and wineries in the Bordeaux wine 
region  

6-9 June  

Logrono 
(Spain) 

Present research seminars and discuss collaboration 
with Professor Javier Tardaguila, Professor of 
Viticulture and Dr MPaz Diago, Institute of Grapevine 
and Wine Sciences, University of La Rioja Logroño, 
Spain. 

10-12 June  

Prague 
(Czech 
Republic)  

Attend the Society for Experimental Biology 
Conference (SEB) 

29 June – 4 July 

Trento (Italy)  Attend In Vino Analytica Scientia Symposium 14-17 July  
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4. Project outputs 

Output Performance Targets Date 

Attendance at the 19th 
International meeting GiESCO 
(Montpellier, 31 May - 5 June 
2015) and delivery of an oral 
presentation entitled “Linking 
canopy architecture to grape 
quality using LAICanopy App”. 

Abstract submitted and accepted for oral 
presentation, conference attended and 
presentation delivered. 

Completed 

Attendance at the SEB (Society of 
Experimental Biology) meeting 
(Prague 30 June - 3 July 2015). 

Attendance to IX In Vino Analytica 
Scientia (Trento, Italy, 14-17 July 
2015). 

Conferences attended. Completed 

Disseminate new knowledge 
through publication of an article in 
one of the wine industry journals.  

Submission of a final travel report 
to AGWA. 

Article submitted and accepted. AGWA 
report completed and submitted. 

Delayed*  

 
*Please note: Prof Victor Sadras has already published an article about the GiESCO 
conference in “Australian and New Zealand Grape Grower and Winemaker”. However, 
with the other scientists from the University of Adelaide that were present at the “In 
Vino Analytica Scientia” conference, we are planning a joint article, which we hope to be 
submitted by March 2016. 
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5. 19th International Symposium GiESCO   

The GiESCO symposium is a meeting of key international viticultural scientists combined 
with expert viticulturists from around the world and is the leading conference on practical 
viticultural science. Sessions were focused on sustainable viticulture, vineyard management, 
productivity and quality and align with my current research activity and AGWA funding in 
these areas. My paper on the VitiCanopy App (previously called LAICanopy) was accepted 
as an oral presentation at the conference and it was published in the conference 
proceedings. 

The paper is reported below:  

LINKING CANOPY ARCHITECTURE TO GRAPE QUALITY USING THE LAICANOPY APP 

RELIER L’ARCHITECTURE DE LA CANOPEE A LA QUALITE DE LA GRAPPE DU RAISIN VIA 
L’APPLICATION LAICANOPY APP 

 
________________________ 

Roberta DE BEI1*, James HOOK1,2, Sigfredo FUENTES3, Matthew GILLIHAM1, Stephen TYERMAN1, 
Cassandra COLLINS1 

1The University of Adelaide, School of Agriculture Food and Wine, Waite Campus, PMB 1 Glen Osmond, 5064, 
South Australia. 

2DJ’s Growers, Lot 12 Chalk Hill Rd, McLaren Vale, 5171, South Australia 
3 University of Melbourne, Faculty of Veterinary and Agricultural Sciences, Parkville, 3010, Victoria 

*Corresponding author: Roberta De Bei  roberta.debei@adelaide.edu.au 
Abstract  

For grapevines, monitoring canopy architecture is important to assess growth, vigour and light transmission 
through the canopy to the developing buds and inflorescences, and fruit zone. These parameters, that reflect 
canopy development, can be correlated to yield, grape quality and productivity. Leaf area index (LAI) is widely 
used to measure canopy development through the season. However, this parameter is difficult to measure since 
it requires either labour-intensive direct techniques, such as allometry, or expensive instrumentation for indirect 
estimates. The University of Adelaide has developed an image analysis application (LAICanopy) for iOS devices 
that estimates LAI and canopy porosity for grapevine. LAICanopy uses cover digital photography and 
automated analysis by applying gap size assessment algorithms (Macfarlane et al., 2007, Fuentes et al., 2008). 
During the 2013-14 season, LAICanopy was used on 22 Shiraz vineyards and was effective in characterising 
canopy architectural parameters both within and across vineyards. It was also found that an independent grape 
quality assessment was significantly correlated to the relationship between LAI and fruit yield (an indicator of 
vine balance). This newly developed App could be used as a less expensive, accurate and highly portable 
alternative to other destructive or non-destructive methods to estimate LAI.  

Keywords: canopy architecture, Leaf area index, vine balance, image analysis  

Résumé 

Dans le cadre de la viticulture, le suivi de l’architecture de la canopée est important afin d'évaluer la croissance, 
la vigueur, ainsi que la transmission de la lumière à travers la canopée vers les  bourgeons, les inflorescences en 
développement, ainsi que vers la zone de fruits. Ces paramètres, qui rendent compte du développement de la 
canopée, peuvent-être corrélés au rendement et à la productivité de la vigne, ainsi qu’à la qualité du raisin. 
L’indice de surface foliaire (LAI) est la manière la plus répandue pour mesurer et quantifier le développement 
de la canopée au cours de la saison. Cependant, ce paramètre est difficile à déterminer, car il requiert soit 
l’emploi d’une main d’œuvre importante pour le mesurer directement, soit  des outils chers pour l’estimer.  
L’Université d’Adélaïde a développé pour les terminaux iOS une application d’analyse d’images (LAICanopy) 
qui estime le LAI, ainsi que la porosité de la canopée de la vigne. LAICanopy utilise des photographies 
numériques du couvert végétal, qu’elle traite par le biais d’algorithmes de mesure de porosité (Macfarlane et al., 

mailto:roberta.debei@adelaide.edu.au
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2007, Fuentes et al., 2008). Au cours de la saison 2013-14, LAICanopy a été utilisée sur 22 vignes de Shiraz, et 
s’est révélée efficace dans l’évaluation des paramètres architecturaux de la canopée, aussi bien au sein des 
vignes qu’entre elles. Il a également été constaté que la qualité du raisin été significativement corrélée à la 
relation entre LAI et rendement en fruit (un indicateur de l’équilibre de la vigne). Cette application nouvelle 
pourrait être utilisée comme une alternative efficace, moins cher et facilement mise en place aux autres 
méthodes de mesures destructives ou non destructive de l’estimation du LAI. 

Mots-clés: architecture de la canopée, indice de surface foliaire, équilibre de la vigne, analyse d’images 

1. Introduction   

Vineyard managers use a variety of practices (pruning, fruit removal, canopy manipulations) in order to control 
canopy size and to achieve vine balance. According to Iland et al. (2011) and Gladstone, (2011), a vine, or a 
vineyard, is balanced when vegetative vigour and fruit load allow the production of high quality fruit of a 
targeted style. Therefore, to help assist management decisions, researchers have developed indices to assess vine 
balance and vine performance. Some of the most used indices are: i) the ratio of yield (Y) to pruning weight (P) 
and ii) the ratio of leaf area (LA) to fruit weight (Y). However these indices can be subjective and difficult for 
growers to apply, since they are manual and time consuming, especially for LA/Y. Currently LA is measured 
using sophisticated and expensive instrumentation (such as the Licor 2000) or labour intensive and destructive 
allometric measurements.  

The University of Adelaide is developing an “infield” assessment toolbox (mostly in the form of smartphone 
and tablet PC Apps) that can be used to aid vine management in order to more readily assess vine performance.  
The first computer application (App) developed for iPads and iPhones through this project has been named 
LAICanopy (Figure 1). This App allows the user to obtain canopy architectural parameters for grapevine by 
using cover digital photography and automated analysis by applying gap size assessment algorithms 
(Macfarlane et al., 2007, Fuentes et al., 2008, Fuentes et al., 2014).  

LAICanopy has been tested on different vineyards and varieties and it was found effective in characterising 
canopy architectural parameters both within and across vineyards. The relationship between canopy architecture 
and yield, which is used as an indicator of vine balance, was significantly correlated with the final grape grade 
for Shiraz in McLaren Vale (De Bei et al., 2014). In this paper the link between canopy architecture measured 
with LAICanopy and berry colour at harvest is presented and discussed. This work is part of a larger project that 
aims to determine which canopy parameters reflect accurately optimal vine performance and berry and wine 
quality. 

2. Material and methods  

A trial was carried out in the McLaren Vale wine region on 22 commercial vineyards planted with the cv. 
Shiraz. The vineyards were chosen to represent a range of grape quality based on their performance in the last 
three seasons. All vineyards were under drip irrigation, and ranged in area from 1 to 5 hectares. Management 
varied across vineyards.  

LAICanopy was used to collect canopy images at the following key phenological stages: i) flowering, ii) 
veraison and iii) immediately before harvest. Images were obtained from six vines per vineyard using an iPad 4 
(Apple Inc. Corp. Cupertino, CA. USA) and analysed using LAICanopy (The University of Adelaide, Adelaide. 
Australia). To collect the images, the iPad was positioned 70 cm below the cordon.  

LAICanopy allows the acquisition of upward-looking digital images and it calculates the following canopy 
architecture parameters:  

• Leaf area index (LAIm): total one-sided area of leaf tissue per unit ground area  

• Effective leaf area index (LAIe): LAIm corrected by the clumping index. 

• Crown/Canopy cover: percentage (fraction) of ground area covered by the vertical projection of the 
canopy. Canopy cover equals 1 when leaves with no gaps cover the whole image.  

• Crown/canopy porosity: percentage of gaps within the image (spaces), which can be related to light 
penetration through the canopy.  

• Clumping index: ratio of effective plant or leaf area index to the actual plant or leaf area index 
(Macfarlane, 2007). It equals 1 when foliage is randomly distributed in a canopy and it is less than one 
when foliage becomes more clustered in lumps. For grapevine this factor is close or equal to 1 (random 
dispersion), unless there are sections of the image with big gaps of missing leaves.  
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Since the App uses the GPS capabilities of iPhones and iPads, spatial measurements within a vineyard can be 
mapped using current GIS-based software such as SURFER (Golden Software, Golden, CO. USA) 

The above-mentioned parameters are calculated according to the algorithms described in Fuentes et al. (2008, 
2014), which were obtained originally from Macfarlane et al., (2007).  

From the same vines where images were taken, at harvest, yield and yield components were measured. Berry 
colour and phenolics analysis was carried out as described by Mercurio et al., (2007).  

3. Results and discussion  

For all the 22 vineyards considered in this study, the colour measured on the berries at harvest varied 
significantly, ranging from 3.00 to 5.84 mg/g of fresh berry. The canopy porosity measured at veraison using 
LAICanopy showed a range of values from 0.33 to 0.47 with higher numbers associated to more porous and 
open canopies. A positive and linear correlation was found between the porosity of the canopy at veraison and 
the colour of the berries at harvest. These results show that for the 22 Shiraz vineyards considered in the study, a 
more porous canopy at veraison achieved a higher final berry colour, most likely due to higher exposure of 
bunches to sunlight (Figure 2).     

These findings are in accordance with other studies that demonstrate an association between higher canopy 
porosity and better light interception through the canopy and better bunch exposure. Smart (1985) showed that 
fruit exposure influences grape and wine quality and Tardaguila et al., (2010) demonstrated that higher sugars 
levels, anthocyanins and phenolics are associated with greater fruit exposure. Canopy porosity could also affect 
bud fruitfulness for the following season as reported by May et al., (1976) and Sanchez and Dokoozlian, (2005). 
De Bei et al., (2014) have previously shown that the relationship between canopy architecture (measured with 
LAICanopy) and yield, which is used as an indicator of vine balance, was significantly correlated with the final 
grape grade. 

4. Conclusions   

This study showed that canopy porosity measured at veraison with LAICanopy is linked to final berry colour.  
This validates the effectiveness of using LAICanopy as a management tool for vineyard practitioners. Vineyard 
managers could use LAICanopy to make informed decisions on canopy interventions at veraison (leaf plucking) 
targeted to a desired berry colour at harvest. As described previously (De Bei et al., 2014), LAICanopy offers an 
easy to use, inexpensive, versatile and accurate tool to monitor canopy architecture to be associated to quality 
parameters of berries and final wine produced.   

5. Acknowledgements 
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Figure 1:  App home screen as shown on the iPad 4 displaying the main menu with the ‘Home’, ‘Setting’, 
‘New’, ‘How to Use It’ and ‘About’  functions. 
 
Figure 1 : Ecran d'accueil du logiciel d’application LAICanopy  comme vu sur l'iPad 4,  montrant le menu 
principal avec les fonctions 'Accueil' , ‘Parametres ' , 'Nouveau' , ' Comment l'utiliser’ et ‘à propos de'. 

 
Figure 2: Relationship between Berry colour at harvest and Canopy porosity measured at veraison with 
LAICanopy for the cv. Shiraz in McLaren Vale. 

Figure 2 : Correlation entre la couleur du fruit à la récolte et la porosité de la cime, mesurée à la véraison avec 
LAICanopy pour le cultivar Shiraz à McLaren Vale. 
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The scientific highlight of the meeting was work presented by Prof. Markus Keller entitled 
“Hydraulic isolation of ripening grape berries: the end of a dogma”. Abstract of the work is 
reported below: 

 

Other papers that I believe could be of interest for the Australian wine industry are listed 
below. (Please do not hesitate to contact me if a full paper is required for further reading).  
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6. Society of Experimental Biology (SEB) annual meeting  
 
The aim of SEB is to “promote and increase the influence of experimental biology within the 
scientific community and society” by:  

• Developing the field of, and scientific careers in, experimental biology; 
• Developing education and public awareness in experimental biology 
• Developing collaborative partnerships 
• Maintaining transparency, ethical and environmental sensitivity in every sphere of 

activity  
• Ensuring financial viability of the society. 

 
The SEB annual meeting is one of the Society’s biggest events and it brings together about 
1000 delegates from around the world. The meeting’s activities included nine simultaneous 
sessions in plants, animals and cell biology. I attended four sessions: i) ecophysiology, ii) 
plant roots, iii) plants biotechnology and iv) innovations and best practices in undergraduate 
education.  
 
The Society carries out “career development workshops” and I attended one of them during 
the meeting. The workshop was run by successful senior scientists and focused on helping 
early career researchers achieve their career goals. Not surprisingly, all speakers stressed 
the importance of publishing (quality and not quantity) however, many other important topics 
were discussed and the workshop saw a great involvement of the whole audience. One of 
the main discussions point was the importance of making connections and networking to 
build collaborations hence all senior scientists highly encouraged active participation to 
conferences.   
 
 
7. IX In Vino Analytica Scientia 

 
The 9th In Vino Analytica Scientia conference was held at the MezzoCorona winery in 
Trento, Italy. The conference attracts highly recognised researchers in enology but also 
viticulture and it focuses on the latest advances in analytical wine chemistry but also wine 
sensory science.  
This year’s conference saw more than 250 participants from 27 countries and a total of 36 
oral communications and 225 posters were discussed.  

The topics of discussion for the 2015 meeting were: 

• Chemical analysis and composition of grapes, wines and spirits 
• Chemical and biochemical reactions 
• Metabolomics, Chemometrics and Authenticity of products 
• Sensory analysis 

This was the first time I attended this meeting and it was interesting to notice the emphasis 
on sensory science, with 10 out of 36 oral presentation dedicated to it. It appeared that 
sensory is becoming more important in all of our wine and viticulture research. I believe that, 
even if sensorial analysis cannot replace the chemical-physical analysis of grape and wine, it 
should be added to all our research. It is important to assess how the characteristics of the 
product interact with the consumer's senses, so it is necessary to make more use of sensory 
analysis as a method of verification and evaluation of the results and I was glad to see the 
space given to it at this conference.   

Many Australian scientists participated to the conference however only two papers were 
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presented as oral presentation: Joanna Gambetta (Creation of a wine quality prediction 
index) and Sigfredo Fuentes (Development of a novel App for sensory analysis…).  

 

All the Australian scientists present at the IX In Vino Analytica Scientia conference. 

 

8. Outcomes and conclusions 

Participating at international conferences is always a great privilege and opportunity for 
meeting some of the best researchers in the area of interest. The GiESCO symposium has 
been a good occasion to renew contacts and make new collaborations. I had a chance to 
discuss my research with colleagues working in similar field and I have been able to gather 
important feedback that will certainly be taken into account in my future research. My 
presentation about the development of VitiCanopy and the App in itself have generated a lot 
of curiosity amongst scientists who were all interested in starting using the App for their 
experiments. Numerous questions were asked on its use, accuracy and avenues for 
possible collaborations arose. Many scientists have emailed me to receive a copy of the App 
which is now available for download on the iTunes store: 
https://itunes.apple.com/au/app/viticanopy/id1042914901?mt=8 . 
Thanks to the visibility these conferences have given to my work I have a good network of 
contacts with fellow scientists around the world.  

Also, Mr Pietro Bertanza, editor of “L’Informatore Agrario”, one of the most respected and 
widespread Italian farming magazines, has asked for an article about VitiCanopy. 

 
I thank Wine Australia and the University of Adelaide for giving me this opportunity. 

https://itunes.apple.com/au/app/viticanopy/id1042914901?mt=8
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