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Dear Reader 

It gives me great pleasure to present the NWGIC June 2017 Newsletter to update and inform you of our ongoing 

research and extension activities.  The energetic team of the NWGIC (Charles Sturt University and New South Wales 

Department of Primary Industries) are actively tackling diverse tasks such as student training, conducting first-class 

research, building national and international collaborations and maintaining wine industry collaborations. 

In this newsletter project updates describing research activities over the last growing season will provide you with a 

perspective of the applied and practical nature of the research programs conducted by NWGIC staff.  Researchers have 

been busy harvesting grapes for experimental winemaking from multiple vineyards in Griffith, Young, Orange, Molong 

and Gundagai.  All up over 130 wines have been made for the purposes of researching the links between vineyard 

management, climate, cultivar and clonal differences on wine sensory features.  The importance of well-made 

experimental wines to link the practical and scientific aspects of research cannot be overstated.  These wines provide 

us with the opportunity to present and discuss the impact of the research questions with our industry stakeholders.  

These discussions invariably lead to greater insight to winery and vineyard issues and ultimately to solutions that assist 

the industry to remain profitable and sustainable.   

Investigation of vine trunk disease has become a major focus worldwide to determine control measures aimed at 

minimising the impact of this insidious disease in vineyards.  Dr Sandra Savocchia and her team have been actively 

involved in trunk disease research for many years and have a new research project funded by Wine Australia to 

improve detection methods and develop management strategies specifically for Australian vineyard operators.  A key 

feature of new projects at the NWGIC is co-investment by either Charles Sturt University or the NSW Department of 

Primary Industries with cash leverage funds.  This contribution is made in addition to the very substantial in-kind 

contributions for operating laboratories, offices and supporting infrastructure (including the winery).  

Two other new projects have been recently granted to NWGIC researchers.  Dr John Blackman will collaborate with a 

team of sensory scientists from the Australian Wine Research Institute to investigate the regional and subregional 

influences on Shiraz fine wines.  Finally a Wine Australia Research Incubator grant has been awarded to Gerhard 

Rossouw to investigate the impact of inadvertent herbicide exposure on grape vine foliage and fruit.   You can read 

about these new projects, extension activities and more in this newsletter.   
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BREAKING NEWS

I have a great deal of pleasure to inform you that the University of Adelaide (led), Charles Sturt University and NSW 
DPI collegial application for renewal of the ARC ITTC for Innovative Wine Production has been successful.    This is 
testament to the hard work and dedication of our researchers, and the importance of industry focus for our research 
outputs.   CSU and NSW DPI invested a considerable amount of time and resources to the application process working 
closely with colleagues from the University of Adelaide, along with a very substantial greater commitment of cash and 
in-kind investment during the project lifecycle.  
 
I would especially like to thank the CSU Faculty of Science, DCV-RDI and NSW DPI for their collective investment into 
this research initiative. 
 
What does this mean for the Centre? 
 
The new ARC ITTC for Wine Production is funded for 5 years commencing 2018.   
 
We will be looking forward to employing 2 post docs (1 x 5 years 1 x 3 years) and will have funding for 3 PhD students 
(stipends and operating) during the life of the new ARC Centre. 
 
This excellent outcome will provide a number of benefits for research in the Centre including provision of expertise for 
metabolomics, transcriptomics and data analysis whilst addressing important industry problems and provide the 
opportunity to train the next generation of grape and wine scientists.  
 
 

NEW PROJECTS 

Incubator Initiative Application – Can we visually identify different sorts of herbicide injury in 

grapevines based on foliage and fruit symptoms? 

 Off-target herbicide drift exposures often cause grapevine injuries in diversified agricultural regions. 
Such injuries can limit the canopy functioning and can cause substantial yield losses, depending on 
the time of the season, type of herbicide, and severity of the drift. However, it remains difficult to 
relate spring and/or autumn grapevine injuries to specific herbicides, while little is also known about 
physiological and metabolomic vine responses to these exposures. This research will assess the 
implications of injudicious exposures of commonly used herbicides, such as phenoxyacetic acid and 

glyphosate based herbicides, on visual grapevine symptoms in conjunction with vine physiological and metabolic 
responses. Some of the ultimate goals are to improve the understanding of the grapevine damage related to different 
herbicides, and to understand the repercussions of these herbicides on short- and longer-term vegetative and 
reproductive development. (Contact: Gerhard Rossouw – grossow@csu.edu.au ) 
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NEW PROJECTS - CONTINUED

Benchmarking regional and subregional influences on Shiraz fine wines. 
 

We are delighted to welcome Wes Pearson, a Senior Sensory Scientist at the 
Australian Wine Research Institute (AWRI), as a PhD Candidate at CSU. Wes’s PhD 
studies will be an integral component of the recently funded Wine Australia 
project, Benchmarking regional and subregional influences on Shiraz fine wines. CSU 
investigators involved in study are Dr’s John Blackman, Leigh Schmidtke, Andrew Hall 
and Andrew Clark. This is a multidisciplinary study that will define the sensory 
properties of Shiraz wines from selected regions in New South Wales, Victoria and 
South Australia. The project aims to identify the sensory and chemical attributes 

associated with typicality from these regions by utilising the collective expertise of climate scientists, wine scientists 
and sensory experts 
 
One of the first tasks in this project will be convene winemakers/industry professionals to help characterise the Shiraz 
wines that are representative of the particular Australian Geographical Indications. Collection of useful sensory data is 
often difficult in this type of forum, however a relatively new rapid sorting method, Pivot©Profile, will be utilised 
for wine selection. This method was recently trailed in Melbourne, employing the talents of 50 of the world’s top 
sommeliers, in Australia to gain a greater understanding of our wines.  
 
Wes (and his willing supervisory panel) first chose a ‘reference’ or ‘pivot’ wine that had middle-of-the-
road qualities. The sommelier group was then asked to rate 17 wines in comparison with the reference. 
Was the wine darker than the reference? Was it more acidic or had a great intensity or more or less 
peppery – and so forth. The exercise received wonderful feedback from the sommeliers who found 
that the comparison wine helped identify the differences between the wines. Even more importantly, 
statistical analyses of the data collected has shown that the Pivot©Profile method clearly separated 
the wines on the basis of key sensory features. (Contact: Dr John Blackman – jblackman@csu.eu.au , Dr Leigh 
Schmidtke – lschmidtke@csu.edu.au , Dr Andrew Hall – ahall@csu.edu.au , Dr Andrew Clark – aclark@csu.edu.au , 
Wes Pearson - wpearson@csu.edu.au 

Wes has just been selected in the 2017 intake of the prestigious Future Leaders Program. This is a Wine Australia 
initiative for both professional and personal development in order to create a network of confident, committed 
individuals who will "be next" and contribute to the future success of the Australian Wine community.  

Great work Wes! A fantastic start to your PhD studies at CSU.  
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NEW PROJECTS - CONTINUED

           Grapevine trunk disease management for vineyard longevity in diverse climates of Australia 
 

 “Grapevine trunk disease management for vineyard longevity in diverse climates of 
Australia” is a new collaborative project funded by Wine Australia with leverage 
from CSU. The project is led by Drs Sandra Savocchia and Regina Billones-Baaijens 
at the NWGIC and Dr Mark Sosnowski and Mr Matthew Ayres at the South 
Australian Research and Development Institute (SARDI).  Eutypa and botryosphaeria 
dieback are trunk diseases caused by fungal pathogens that reduce yield, cause vine 
decline and eventually death of grapevines. Australian vineyards are increasingly 
affected by grapevine trunk disease, threatening the sustainability of our wine 

industry, which contributes $40 billion to the Australian economy. Due to the climatic diversity of Australian wine 
regions, gaps in the knowledge of grapevine trunk diseases have been identified, such as inoculum dispersal and wound 
susceptibility, with implications for management of these diseases. 
 
The project objectives align with Wine Australia’s key priority of “Increasing competitiveness” by improving resource 
management and sustainability and it will develop new and improved management strategies to prevent and control 
grapevine trunk diseases. It will also contribute to improving vineyard performance by identifying clones and 
rootstocks with tolerance to trunk diseases and provide new knowledge on the role of vine propagation in disease 
spread. A better understanding of the epidemiology of trunk disease pathogens will allow targeted control methods, 
thereby reducing vineyard inputs. Improved application methods will optimise use of chemical fungicides for the 
control of trunk diseases. Biological and natural alternatives will minimise adverse effects on the environment. 
(Contact:  Dr Sandra Savocchia – ssavocchia@csu.edu.au , Dr Regina Baaijens – rbaaijens@csu.edu.au ) 

CURRENT PROJECT PROGRESS 

Metal ion speciation: Understanding its role in wine development and generating a tool to minimise 
wine spoilage. 
 
A variety of techniques for the measurement of copper and iron in wine have been utilised to survey 50 commercially 
available Australian wines. The techniques allow the measurement of not only the total concentration of these metal 
ions, but also different forms of the metal ions. The techniques utilised included well established published techniques 
as well as novel approaches to the measurement of such metal species in wine. The techniques allow investigation of 
the binding of copper with hydrogen sulfide in wine, but show little interaction between a range of other wine sulfur 
compounds, proteins, polysaccharides, tannins and individual wine phenolic compounds with copper at pH 3.2 or 4. 
Iron showed some minor interaction with individual phenolic compounds at pH 4.0. The binding of copper with 
hydrogen sulfide has been shown to be reversible in wine and model wine systems particularly when stored in open 
containers where loss of volatile hydrogen sulfide is possible. The oxygen decay in a white wine with manipulated 
copper speciation, as measured by electrochemistry, showed that the oxygen consumption rate increased dramatically 
with high concentrations of free copper and decreased when the copper was bound. The binding agent for copper was 
hydrogen sulfide. Finally, Cu and Fe were found to favour different oxidative phenolic products when present in model  
Wines stored in oxidative conditions. (Contact: Dr Andrew Clark – aclark@csu.edu.au , Dr Nickos Kodoudakis –  
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CURRENT PROJECT PROGRESS -CONTINUED

 Determination of thresholds for bunch rot contamination of grapes and techniques to ameliorate 

associated fungal taints  

Chardonnay grape bunches have been inoculated with a range of fungal organisms responsible for 
bunch rots and the grapes and resulting wine analysed. Wine made from infected grapes has 
mouldy, musty, earthy flavours and aromas. Some of these compounds are common to a wide 
range of fungi, while others are specific to one or more fungal organisms. Result indicate that if the 
amount of Botrytis present in the grapes exceeds ranges between 0.3g and 1.0g of fungus dry 
weight per kg fresh weight of grapes, then wine made from these infected grapes will have these 
unwanted off flavours. The project will provide grape growers and wine makers with a better 
understanding of how fungal rots affect wine production and will assist the industry in setting thresholds for bunch 
rot contamination. (Contact: Prof Chris Steel – csteel@csu.edu.au ) 
 
Improving the production and flavour of lower alcohol wines 

Progress in strategy development that will assist winemakers to produce lower alcohol wines with 
fruit-forward, ripe flavours continues with PhD student Rocco Longo and his supervisory team in 
collaboration with grape growers in Mudgee (Lowe Wines) and Gundagai. The study carried out on 
Mudgee in the 2014/15 growing season showed that the blend of a wine made from less ripe fruits 
with that prepared from more mature grapes, produced a product that maintained a similar 
sensory profile to that made from riper fruits. The blending strategy and dealcoholisation was also 
trialed during the 2015/16 season on Shiraz grapes cultivated in Gundagai. Preliminary results 
show that removing 3 to 6% v/v alcohol from a 16.5% v/v Shiraz helped to increase the perception 

of ‘dark fruit’, ‘raisin’ and ‘overall aroma intensity’ attributes compared to the original wine.  
The article regarding the production of lower alcohol wines using harvesting and blending options from Rocco Longo 
and supervisors can be found at: http://onlinelibrary.wiley.com/doi/10.1002/jsfa.8434/full. (Contact: Rocco Longo – 
rlongo@csu.edu.au ) 
 
 
Developing a phone based imaging tool for berry colour and volume measurement 

Progress in app development that will assist grape growers and winemakers to monitor grape 
berry colour and size continues with NWGIC researchers in collaboration with vineyard 
managers and growers in Orange.  The smart phone app alpha version was trailed during the 
past growing season in vineyards in Orange (Cumulus and Justin Jarret) and Gundagai.   
Feedback on the user interface and image analytics has been used to create a user friendly app 
design.  Image analysis to detect the presence, size and colour of grape berries is built into the 
app and should enable vineyard managers to monitor berry development during the growing 
season.  Continuous improvements to the user interface and berry detection algorithms are 
planned with a beta app release for the next growing season. (Contact: Dr Leigh Schmidtke – 
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CURRENT PROJECT PROGRESS -CONTINUED

Improving industry capacity to manage the yield and wine quality relationship 

The joint project between CSIRO and the National Wine and Grape Industry 
Centre (NWGIC) is funded by Wine Australia and assesses the effect of crop to 
leaf ratio manipulation on grape and wine composition. The trials were 
conducted across three wine regions in Australia, Langhorne Creek (SA), 
Sunraysia (VIC) and Hilltops (NSW). These consisted of four treatments and a 
control: early defoliation (prior flowering), 50 % bunch removal and late 
defoliation (shortly before véraison) and minimal pruning. The grapes were 
harvested in February 2016 and the wines were made in the NWGIC 

experimental winery and bottled end of May 2016. 
 
The main results of this project were a change of sugar accumulation rate, affecting the length of the maturation period 
due to the altered crop to leaf ratio. The late defoliation led to a delay of harvest by 4 to 8 days and the crop thinning 
to earlier harvest, but both treatments did not affect berry phenolic composition. However, the late defoliation had in 
general a dramatic impact on wine colour and anthocyanins composition. 
 
Wines from the third vintage were tasted at McWilliams in October 2016. The winemakers were asked to smell and 
taste the 60 wines and to score the fruitiness (red, dark and stewed) fruit, the tannins (texture, intensity and maturity) 
and their preference. In general, the wines made from grapes coming from early defoliation treatments were preferred 
and described as more intense in tannins and dark fruit. A further sensory assessment was conducted this March by 
using triangle tests. Wine colour, total phenolics and total tannins were determined by spectrophotometry, while total 
and detailed anthocyanins were measured by liquid chromatography. 
 
In addition, pot experiments were conducted at the NWGIC, for these studies a chamber system was developed that 
allows carbon dioxide concentration to be decreased to about half of the ambient levels (reducing photosynthesis). 
Both, the field trials and the controlled experiments highlighted that changes in berry composition are mainly due to 
bunch exposure (light and temperature) rather than vine balance and maturation rate. (Contact: Dr Bruno Holzapfel – 
bruno.holzapfel@dpi.nsw.gov.au , Dr Celia Barril – cbarril@csu.edu.au ) 
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INTERNATIONAL AND DOMESTIC COLLABORATIONS 

 Topics in Chemometrics conference, Newcastle 

The "Topics in Chemometrics" conference was held in Newcastle from 18th to 21st 
of April 17. (https://tic2017.sciencesconf.org/). The conference aimed at showcasing 
new ways to analyse large chemical data sets.  

One session was dedicated to the practical application of Chemometrics to wine 
research. Julia Gouot, PhD student, presented her work on the “Effect of Vine Balance 
on wine phenolic composition: Overcoming vineyard and season variability with 

chemometrics." It consisted on the application of Analysis Of Variance combined with Principal Component Analysis 
(ANOVA-PCA) on a complex wine composition data set. This method was successfully used to remove the unwanted 
variation due to vineyard and vintage variability and extract the information due to the effect of the treatments 
applied during the experiment.  

This conference was also the opportunity to meet with other international chemometrician and discuss new 
ways to analyse complex data sets and discuss possible collaboration. (Contact: Dr Leigh Schmidtke – 
lschmidtke@csu.edu.au , Julia Gouot – jgouot@csu.edu.au ) 

 In Vino Analytica Scientia conference series 
                                                      
Andrew Clark has recently been appointed to the Scientific Committee for the In Vino Analytica Scientia 
conference series which is the premier International conference for wine chemistry and/or wine 
microbiology with an analytical chemistry focus. This year the conference will be held in Salamanca 
(Spain), 17th-20th July, and Andrew will deliver a Keynote talk titled 'Analytical Strategies for the 
Measurement of Different Chemical Forms of Cu and Fe in Wine: Relevance to Wine Oxidation and 

Copper(I) Sulfide Stability'. This presentation will present research obtained from a collaborative project between 
NWGIC and AWRI, with Dr Nikolas Kontoudakis as the key post-doctoral researcher within the project. (Contact: Dr 
Andrew Clark – aclark@csu.edu.au ) 
 

     Adelaide University – ARC TC-IWP 
 

Zelmari Coetzee had the opportunity to extend her PhD work through a collaboration with 
the University of Adelaide in Prof Steve Tyerman’s laboratory. During her six week stay in 
Adelaide, she investigated the expression patterns of sugar and potassium genes in 
ripening grape berries. She performed the analyses under the guidance of Siyang Liao, a 
fellow PhD candidate within the ARC Training Centre for Innovative Wine Production (ARC 
TC-IWP). Even though Zelmari’s background is in vine physiology, this did not discourage 
her from learning the molecular biology skills needed to complete the analyses. She is now 
able to transfer these state-of-the-art skills to NWGIC staff and students. Zelmari intends to submit her thesis in early 
August. (Contact: Zelmari Coetzee – zcoetzee@csu.edu.au )
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INTERNATIONAL AND DOMESTIC COLLABORATIONS - CONTINUED 

The XVII Botrytis Symposium held in Santa Cruz, Chile 
 

The XVII Botrytis Symposium held from 23rd to 28th October 2016 in Santa Cruz, 
Chile in the Colchagua Valley wine region was a gathering of research scientists 
working on aspects of Botrytis, a major fungal pathogen of a range of 
horticultural crops including the grapevine. Given the worldwide importance of 
B. cinerea most presentations concentrated on this species. I was fortunate to 
attend and present my research and that of my PhD student, Aruni Buddhika at 
this symposium through the generosity of Wine Australia, The British Society for 

Plant Pathology and the NWGIC. The Symposium was divided into several themes covering fundamental science and 
in-field management of Botrytis. There were many interesting presentations; the opening addresses reviewed the 
impact Botrytis has on table grapes grown in Chile and floriculture in Columbia. Other presentations that were 
particularly relevant to NWGIC interests included work on the aerobiology of Botrytis and conidia production and 
dispersal in grape and raspberry crops using spore traps. Our Wine Australia funded research on the impact Botrytis 
has on grape and wine quality was presented as a keynote presentation was delivered in this session. Further 
presentations covered host-pathogen interactions and disease management. These include a comparison of grey 
mould and noble rot infections in grapes, endophytic associations of cryptic Botrytis species in companion crops and 
weeds and characterisation of secondary metabolites produced by B. cinerea.  The conference excursion involved a 
visit to a vineyard and winery, Viña los Vascos, 28 km north-west of Santa Cruz. Aside from speculating about Botrytis 
movement in vineyards, participants had the opportunity to taste some Carmenere wine, a red grape variety that 
originated in Bordeaux but is now grown more widely in Chile. The next Symposium to be held in Avignon, France in 
either 2019 or 2020. (Contact: Prof Chris Steel – csteel@csu.edu.au ) 
 

NEWS FROM OUR WINEMAKER 
 
First Quarter 2017 

136 Experimental wines were made across 13 trials/projects. The trials focused on new grape 
varieties, bunch rots and their metabolite removal from wine, the development of a berry ripening 
app, H2S ferment trial, an 8 week Nebbiolo maceration trial and various commercial product 
characterisation trials.  
 

2017 was the second year of our Boutique wine production. Wines included Riesling, Chardonnay, Rose, Pinot Noir, 
Tempranillo, Shiraz and Nebbiolo from various premium cool climate regions in NSW. 
Production was up on the previous year by 40% at 16.5 tonnes. 
 
This year we had two cellar hands join us from the UK and Italy. Oscar and Giovanna have been 
a wealth of knowledge – schooling me on EU wine for 4 months so far! 
 
The winery had an upgrade this year with the delivery of 5 new tanks for commercial production. These included two 
variable capacity pot ferments for our reds and three enclosed tanks for white and rose fermentation and storage. 
Cooling capacity was also doubled to accommodate these tanks. (Contact: Campbell Meeks – cmeeks@csu.edu.au ) 
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NEW PHD STUDENTS  

In 2016, Dilhani received a NWGIC scholarship to undertake her PhD studies at the NWGIC at Charles 
Sturt University. Her current research is focused on assessing mycotoxin risk in Australian vineyards, 
mainly investigating the ability of Australian Aspergillus niger isolates to produce fumonisin toxin on 
grapes and the factors affecting toxin production by Aspergillus niger. 

 

Sashika moved to Australia upon receiving the scholarship of ARTP and currently doing a PhD in Plant 
Pathology at Charles Sturt University, Wagga Wagga. Her primary research interests lie in the areas of 
disease epidemiology, mycology and fungal biochemistry.  
 

 
Xinyi is working with Andrew C. Clark and with a focus on wine chemistry. Her PhD project is about wine 
bottle aging: storage life of wines made from grape cultivated in different conditions (temperature, water 
availability, harvest date, est.) in bottle under different oxygen accessibility and length of time, and try to 
figure out the influence of viticulture treatment on the reductive-oxidative development of wine during 
storage. Other minor experiments about wine aromatic compounds are also planned.  

 

Jennifer commenced her PhD studies at Charles Sturt University in July 2016 under the CSUPRS 
Scholarship. Her study aims to characterise the microbiome associated with grapevine wood and to 
assess their biocontrol potential including Pseudomonas spp. against grapevine trunk disease 
pathogens. The mechanisms of action involved in the control of the chosen trunk disease pathogens 
will be elucidated through laboratory assays and use of molecular-based techniques targeting specific 
gene markers.  Furthermore, the ability of the biocontrol agent to suppress trunk diseases in planta will 
also be evaluated.  

In 2016, Julie was granted a CSUPR scholarship and started her PhD with Dr Celia Barril. Her PhD project 
is to deeply investigate the effect of temperature on berry tannin composition, important contributors to 
grape and wine quality 

 

NWGIC also had the privilege to congratulate seven PhD 
students on their graduation at the end of last year, 2016. 
Stewart Hall, Maihemuti Kare, Helen Waite, Paris Grant-
Preece, Sujeewa Rathnayake, Navidah Sadoughi and 
Subhashini Abeysinghe, the centre wishes them all the best for 
their future.  
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EXTENSION ACTIVITIES 

               VineWatch 

During the 2016–17 growing season DPI produced 18 VineWatch bulletins. Each edition contained regional reporting 
from ten NSW wine regions and the latest industry information for wine-grape growers. 
 
Across many NSW growing regions, the start of the 2016–17 growing season saw above-average rainfall and 
conditions leading to increased powdery mildew development. Dry weather between veraison and harvest decreased 
disease risk. Some regions experienced late-season March–April rainfall affecting red varieties.    
VineWatch provides:  

 seasonal developments 

 weather station data from the DPI weather stations network 

 pest and disease assessment and recommendations  

 additional viticulture recommendations. 

DPI thanks NWGIC staff for providing research findings and project updates throughout the 2016-17 growing season. 
VineWatch subscription is available at the DPI Grapes website. 

DPI Skills Development Program  

In November 2016, DPI hosted Shiraz workshops in Canberra and the Hunter Valley. Presentations covered Shiraz 
clone contribution to wine style and regional clone suitability in a changing climate and ever evolving marketplace. 
The workshop included case studies from various NSW wine production regions and a tasting of Shiraz from across 
NSW and Australia.   
 
As part of a DPI varietal and wine style series, a Chardonnay workshop will occur on 31 May in Orange. 

Greater NSW Regional Program 

The Greater NSW Wine Australia Regional Program, delivered by DPI, investigated the use of antitranspirants, 
Botrytis control methods and plant-growth regulators during 2016–17. 
 
Project work conducted in Canberra, Hunter Valley, Orange, Hilltops and Tumbarumba identified alternatives to 
current management practices. Results will be discussed at the upcoming DPI Spring Vine Health Field Days in 
August–September 2017.     
 
Contact: Adrian Englefield – adrian.englefield@dpi.nsw.gov.au    
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