
ABSTRACT
Global warming is bringing forward the physiological development of grapes with some detrimental effects on the quality of grape and wine. Vine canopy

management has been widely studied as a viticultural tool to manipulate grapevine growth and minimize impacts of climate change. However, previous research

has not precisely quantified the influences of canopy treatments on grapevine structure. This study measured grapevine structure and related structural

parameters to the aroma profiles of the finished wine. The experiments were conducted on a commercial vineyard in Yarra Valley, Victoria within the 2015-16

growing season. Vitis vinifera L. cv. Shiraz grapevines were subjected the following treatments: i) no defoliation (Ctrl); ii) All basal leaves surrounding bunches

removed from each shoot at 80% Veraison (TB-v) or intermedium ripeness (TB-m); iii) Seven fully expanded apical leaves removed from each shoot at 80%

Veraison (TD-v) or intermedium ripeness(TD-m). Canopy images were obtained using a smartphone (Iphone 5s, Apple, Cupertino, CA, USA) coupled with an

infrared camera (FLIR One, FLIR systems, Inc., Nothing Hill, Vic, Australia). Visible images were analysed to obtain canopy structure indices using customized

codes written in Matlab® ver. 2014b (The Mathworks, Inc. Matick. MA. USA). Wines from treatments were made and samples were analysed using headspace

micro-extraction gas-chromatography mass spectrometry analysis. Multivariate analysis was conducted analyse canopy structure parameters and relevant wine

aromatic compounds. Results showed that leaf area index and canopy porosity are significantly modified by the canopy treatments, and are closely related to

aroma compounds found in the resultant wine.

INTRODUCTION & AIMS
Climate change will have increasing detrimental impacts on the Australian

wine industry in the near future. Elevated temperature and extreme weather

conditions, such as heatwaves, accelerates the ripening process of grape

berries and has detrimental influences on the quality of grape and wine.

Climate change adaptation is now a forefront objective for the whole wine

industry worldwide. Grapevine canopy management is a cost-effective

method to manipulate grapevine growth and vigour to achieve better fruit

quality under different climate situations. Recently, the development of

canopy monitor tools, such as the smartphone app VitiCanopy®, has helped

to monitor more accurately the effect of canopy management on grapevine

structure. These developments gives an opportunity to link canopy structure

parameters to grape and wine quality parameters.

Here, we investigate the influences of leaf trimming on grapevine canopy

structure and resultant wine quality in Vitis vinifera cv. Shiraz. Key wine

aroma compounds of resultant wine were analysed and associated canopy

structure parameters.

CONCLUSIONS
• Basal leaf trimming significantly reduced the leaf area index and foliage

projection cover. Conversely, significantly increased porosity, but there was

significant influences on crown cover;

• Apical leaf trimming did not significantly modified canopy structure with

minimal influences on leaf area index, foliage projection cover, crown cover

and porosity;

• Wine aroma compounds, including 1-Propaniol, 2 methyl-, 1-Octanol, 1-

Heptanol, Phenylethyl alcohol, Butanedioic acid, diethyl ester were closely

associated with grapevine canopy parameters, due to increase light

penetration to the fruit zone.

• Apical leaf trimming had less impact on resultant wine aroma profile

compared to basal leaf removal, likely due to less impacts on canopy

structure.
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Fig. 1. Influences of leaf trimming on canopy structure: (A) leaf area index;

(B) Foliage projective cover; (C) Crown cover; (D) Porosity. One-way ANOVA

was conducted to compare each canopy structure parameters amongst

treatment groups. Different letters corresponds to statistical significant

differences (p<0.05).
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Methods
The study was conducted in a commercial Shiraz vineyard (Yering Station,

Coldstream Vineyard) located in the Yarra Valley wine region of Victoria,

Australia. Grape berries were sampled (300 grams per replicate) at

fortnightly intervals from 80% veraison to commercial harvest in the 2015-16

growing season. Grape berry samples were sealed and frozen at -20 oC

before analysis. Additional grape samples (3 kg per replicate) were collected

at commercial harvest for microvinification.

Fig. 2. Principal component analysis biplots of the mean PC scores of canopy

structure parameters and wine aroma compounds as vectors, together with

the PC scores of each treatment groups. PC1 and PC2 accounted for 44.26%

and 33.21% of total variance of data, respectively, with a total of 77.47 % of

variability explained.


