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Research and Development forms part of Winetech’s four core activities, which 
also include Knowledge Transfer, Innovation and Learning and Development. 
Winetech funds research based on industry needs as identified by various 
industry stakeholders and individuals. Winetech operates on a committee 
system that carefully evaluates each research proposal received to ensure the 
project has industry relevance. We currently have 10 specialist committees 
comprising of 78 industry representatives. These committees convene three 
times a year to discuss new project proposals, progress reports of running 
projects and final reports of completed projects. This book is a summary of 
the projects that concluded in 2020 as well as all the 2021 running projects. 
The projects are listed according to the specialist committee they fall under. 

This book’s purpose is to create awareness of Winetech funded research 
amongst all industry role players. We invite you to contact us, or the 
researchers directly, should you be interested in information about any 
particular project. Please note that we cannot officially distribute research 
results before researchers have published their results in scientific publications, 
which is why the summaries of completed projects do not contain detailed 
results. 

We sincerely hope that this book will stimulate more active involvement and 
support for these industry funded research projects, as well as the researchers 
and students involved in them. Many of our local researchers are considered 
experts in their fields by the international viticulture and oenology academic 
community, and they are also the same people who lecture the viticulturists 
and winemakers of tomorrow. 

“In an economy where the only certainty is uncertainty, the one 
sure source of lasting competitive advantage is knowledge.” 
IKUJIRO NONAKA, 1991

Kind regards
The Winetech Team

 
FOREWORD

1
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Winetech recently started focusing on flagship programmes. 

The intention was to co-create targeted research projects to address relevant industry 
and research problems.

A different approach was followed in the sense that numerous think tanks were held with 
groups of researchers and industry members to really identify the critical research needs 
that would benefit industry. Based on this, research projects were specifically formulated 
to address the specific issues. Within each programme, all the individual projects tie into 
each other to provide more comprehensive outcomes. 

The goal is to encourage collaboration among researchers and organisations in order to use 
resources and funds most effectively. Often multidisciplinary approaches also create better 
solutions. Winetech’s aim is to provide the industry with novel solutions that demonstrate 
the value of effective collaboration activities.

Currently there are three flagship programmes: Climate change, Water efficiency and Plant 
breeding.

2.1
FLAGSHIP PROGRAMMES

CLIMATE CHANGEFLAGSHIP PROGRAMMES

CLIMATE CHANGE
Winetech funded a project (AS DVO 9) aimed at determining how climate in the 
Western Cape is changing and how grapevines respond to a changing climate. This 
project integrated remote sensing, climate and grapevine responses over six localities 
and four years. Results from the study indicated that the grapevine is responding to 
climate change through altered phenology, growth and ripening responses. Despite 
differences on vineyard and site level, the grapevine’s performance is affected by 
environmental parameters. 

Another outcome of the project was the realisation that access to climate data is 
extremely limited. Based on this, Winetech commissioned a survey among industry 
members to identify what they need to aid decision making in the context of climate 
change. The feedback from industry was that having a user-friendly platform where 
climate data and GIS information can be integrated, would be of immense value to aid 
short and long term decision making and to help producers adapt to climate change. 
This led to the development of the Terraclim platform as part of the Climate Change 
flagship initiative.
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TERRACLIM

 FShip Clim

 Dr Tara Southey (tara@sun.ac.za),  
Department of Geography & Environmental Studies, Stellenbosch University

 Start date: 2019

AIM AND INDUSTRY RELEVANCE:

Terraclim is funded by Winetech and is an online spatial decision-support system specifically 
created for the wine industry. Built on a strong foundation of research and development,  
it will provide producers with climate and terrain information all the way down to farm  
and field level. With Terraclim, producers will also be given the necessary tools to allow 
them to adapt long- and short-term management strategies to mitigate the effects of 
climate change.

To date, the Terraclim platform has been established and the pilot phase has been 
completed for a small area within the Western Cape. Hourly, daily and monthly 
temperature data is available up to block level and terrain information at different spatial 
resolutions. The next steps would be to provide this information for the whole of the 
Western Cape area, to refine the models and to include other parameters such as rainfall 
and relative humidity.

Another integral part of this project would be to increase the weather station network at 
strategic points in the Western Cape.

For more information, visit www.terraclim.co.za

WATER EFFICIENCY
Over the years, Winetech has funded numerous projects relating to irrigation of wine 
grapes and water use in vineyards. Winetech is currently also funding various projects 
related to the effective use of water, reaction of grapevines to water stress, drought 
tolerant cultivars and rootstocks, as well as the management of wastewater. The 
objective of this flagship programme was to identify and fund research that address 
gaps in our knowledge of water use efficiency and irrigation in the context of grapevine 
management. 

This programme aims to establish a theoretical framework, a scientific network, and 
research to provide new information and ultimately practical advice with regards 
to the minimum water requirement, for economically viable wine production in a 
changing environment. The high level drivers/goals of this programme would be to 
ensure sustainable, profitable and quality products in the context of the potential 
impacts of climate change. 

This flagship programme consists of three components, each an individual research 
project, but ultimately all the projects are connected. Two projects are already in 
progress while the third project involves the establishment of a model research 
vineyard and will commence at a later stage.

WATER EFFICIENCYCLIMATE CHANGE
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INTEGRATED VINEYARD MONITORING SYSTEM TO 
IMPROVE WATER MANAGEMENT

 FShip Water 1

 Dr Carlos Poblete-Echeverría (cpe@sun.ac.za),  
South African Grape and Wine Research Institute, Department of Viticulture and Oenology, 
Stellenbosch University

 Start date: 2019

AIM AND INDUSTRY RELEVANCE:

Due to the complexity of future climatic scenarios, it is critical for developing the next 
generation of integrated technologies and vineyard systems to improve water management 
and maintain the international competitiveness of the SA wine industry.

The main objective of this sub-project is to implement a research site where multiple 
technologies will be integrated and tested for monitoring the most significant components 
of the soil-vine-atmosphere continuum (Integrated Vineyard Monitoring System – IVMS). 
IVMS is an essential part of the broader research programme that will focus on water 
management to ensure sustainable, profitable and quality products in the context of the 
potential impacts of climate change.

Climate change is complex and the development of integrated technology to acquire 
relevant real time data, is crucial to better understand the effect of climate change on 
grapevines. This information is also needed to optimise the management of the grapevine’s 
changing water requirements.

DEMONSTRATION OF PLANT-BASED IRRIGATION ON 
WINE-GRAPE PERFORMANCE AND QUALITY IN THREE 
CLIMATICALLY DIFFERENT REGIONS

 FShip Water 2

 Mr Vink Lategan (vink@sun.ac.za),  
Department of Soil Science, Stellenbosch University

 Start date: 2019

AIM AND INDUSTRY RELEVANCE:

Previous research has shown that wine grapes need 250 to 350 mm irrigation water for 
optimum yield. However, this was primarily determined for vineyards in the coastal region 
under normal winter and spring rainfall conditions. Consequently, it needs to be established 
if these irrigation amounts will be sufficient in the warmer, drier grape growing regions, and 
if not, to what extent they should be adjusted.

The objective of this study is to develop guidelines based on grapevine water status 
for wine grape irrigation. In order to apply the minimum irrigation requirement, sound 
irrigation scheduling practices are essential. This project will be conducted in the form 
of demo plots in established commercial vineyards, in three climatically different areas 
(Stellenbosch, Breedekloof and Olifants River). Irrigation scheduling will be done based on 
plant water potential values based on previous research and compared to the grower’s 
normal scheduling practice. The effect of the treatments on vegetative parameters, yield 
and water use efficiency will be evaluated. Since this project will be carried out in a number 
of vineyards, it is an ideal opportunity to validate remote sensing systems, e.g. satellite or 
drone images, for application in a variety of commercial vineyards. Experimental wines will 
also be made and evaluated while economic factors will also be considered.

The knowledge on grape and wine responses will empower growers to save irrigation water 
while obtaining the best wine quality and maximum profit.

WATER EFFICIENCYWATER EFFICIENCY



WINETECH RESEARCH 2021 1312 WINETECH RESEARCH 2021

PLANT BREEDING 
South Africa enjoys significant success in table grape breeding, but since the commercial 
adoption of Pinotage over 60 years ago, there has been very little focus on wine grape 
breeding. Furthermore the current local efforts for table and wine grape breeding 
make use of classical/conventional breeding techniques, leaving us somewhat behind 
worldwide efforts which made a move to marker assisted breeding approximately 
twenty years ago. After extensive discussion with various South African role players it 
has been determined that there is a strong need to dramatically increase our activity in 
this area of research, and to implement a modern marker assisted breeding programme. 
The current primary overarching goal of the planned breeding programme will be the 
generation of novel powdery and downy mildew resistant wine grapes suited for the 
local industry.

BREEDING WINE GRAPES RESISTANT TO POWDERY  
AND DOWNY MILDEW

 P04000058

 Me Phyllis Burger (BurgerP@arc.agric.za),  
ARC Infruitec-Nietvoorbij, Stellenbosch

 Start date: 2014

AIM AND INDUSTRY RELEVANCE:

The aim, ultimately, is to breed new, high yielding cultivars, that will produce high quality  
V. vinifera type wine and have tolerance to downy and/or powdery mildew and/or to Botrytis 
under local conditions. In this project crosses are made to develop cultivars with disease 
tolerance and good crop and wine making characteristics.

OBJECTIVES OF THE PROJECT INCLUDE: 

• Screening of seedlings obtained from crosses for tolerance to downy and powdery 
mildew; 

• Identifying potential parents with disease tolerance and suitable qualities to be used in 
crosses;

• Making crosses, stratifying and germinating seeds;

• Developing and establishing seedlings in tunnels and older plants in vineyards;

• Identifying and importing cultivars with tolerance to fungal diseases, if possible.

PLANT BREEDINGPLANT BREEDING
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INITIATION OF MOLECULAR BREEDING: TOWARDS 
NOVEL AFRICAN WINE GRAPE CULTIVARS

FShip Breeding

 Dr Justin Lashbrooke (jglash@sun.ac.za) and Prof Melané Vivier (mav@sun.ac.za), 
South African Grape and Wine Research Institute, Department of Viticulture and Oenology, 
Stellenbosch University and 
Ms Phyllis Burger (BurgerP@arc.agric.za), 
ARC Infruitec-Nietvoorbij, Stellenbosch 

Start date: 2019

AIM AND INDUSTRY RELEVANCE:

The early stages of this project involve the establishment and implementation of specific 
methods and workflows (e.g. genotyping and phenotyping platforms) so that marker assisted 
selection could be implemented in our local grapevine breeding programme. This will give 
breeders the ability to select for the desired characteristics at a significantly earlier stage 
in the breeding cycle and in a much more directed way (i.e. evaluating seedlings for the 
presence of resistance genes, or combinations of genes, without having to grow mature 
plants). The platforms will also be used to accurately profile (genetically and phenotypically) 
the existing breeding materials in South Africa, allowing for future crosses to be made with 
concrete genetic knowledge, and more predictable (phenotypic) outcomes. 

This project is therefore the first foundational activity towards implementing a molecular 
breeding programme for wine grapes in South Africa, and will significantly strengthen the 
existing breeding programme conducted by Phyllis Burger at the ARC (refer to Project 
number: P04000058). In order to optimally and efficiently accelerate our transition to 
modern marker assisted breeding, there will be a focus on implementing the latest relevant 
technologies essential to this approach. Moreover, international collaborations with partner 
institutions already successfully involved in this sphere, will allow for the exchange of 
knowledge, but also access to valuable breeding materials with known increased resistances 
and other valuable characteristics, relevant to our local industry. 

PLANT BREEDING
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NEW PROJECT PROJECT IN PROGRESS

3.1
GRAPEVINE PROTECTION – 
INSECTS AND PESTS
IDENTIFICATION AND CHARACTERISATION OF 
NATURALLY SUPPRESSIVE SOILS SPECIFIC TO RING 
NEMATODES (Criconemoides xenoplax)

P04000280

 Dr. R. Knoetze (knoetzer@arc.agric.za)
ARC Infruitec-Nietvoorbij, Plant Protection

Start date: 2020

AIM AND INDUSTRY RELEVANCE:
This study will aim to detect, identify and characterize soils that maintain specific natural 
suppressiveness to ring nematodes, leading to the identification of improved agricultural 
practices to conserve and enhance these soils.

Ring nematodes (Criconemoides xenoplax) are one of the most common and abundant 
nematode species in vineyards in the Western Cape. A 90% occurrence of the nematode 
has been recorded in vineyards in the Western Cape, with C. xenoplax being described as 
the key pest responsible for the damage observed on grapevines in South Africa. However, 
damage by ring nematodes is especially evident when vineyards are exposed to other 
stresses, such as poor soil conditions and water stress. Nematicides are not very effective 
in reducing the numbers of ring nematodes, because the nematodes occur very deep 
where nematicides do not reach, endorsing the need for alternative measures of control.

Evidence suggests that some level of biological control of nematodes is occurring naturally 
in many agricultural fields. These soils are considered suppressive to nematode damage and 
it is believed that they offer some degree of antagonistic activity towards plant-parasitic 
nematodes (PPN), most of which is related to the soil microbiome. The presence of these 
soils are suspected, but have been poorly documented in South Africa. Understanding the 
crop management practices that modulate the suppressive activity of the soil microbiome 
towards PPN will lead to long-lasting and cost-effective crop production. The characterization 
of soils that maintain specific suppressiveness against ring nematodes is also important for 
the establishment of agricultural practices that may conserve and enhance such soils.

If this project is successful, the development of biological control agents can be addressed in a 
future project. The suppressive soils identified in this project will provide valuable resources 
for the isolation and identification of the organisms involved in specific suppressiveness.

THE ECOLOGY OF Lobesia vanillana IN WINE GRAPE 
VINEYARDS, WITH EMPHASIS ON MANAGEMENT 
OPTIONS

US ENT 17-A3

 Prof Pia Addison (pia@sun.ac.za),
Department Conservation Ecology and Entomology, Stellenbosch University

Start date: 2016

AIM AND INDUSTRY RELEVANCE:

Lobesia vanillana is a pest species that was recently confirmed to attack wine grapes in the 
Western Cape. Grapes have not been listed as a host for this pest, therefore we know 
nothing of its ecology in vineyards. Preliminary observations have indicated that this could 
be a severe, direct pest that appears to be expanding its host and geographic range.

The project aims to address the following questions:

1)  What are the most efficient trapping systems to use for monitoring Lobesia,

2)  what chemical and biological management practices could be applied to control its 
populations and,

3)  what is the basic life cycle and ecology of L.vanillana in South African vineyards.

Apart from taxonomic literature and one host list, excluding samples from the Western 
Cape, no information is available for L. vanillana. The aim of this study is therefore to 
obtain data on basic ecology and possible management, with focus on biological control, to 
develop an initial management strategy.
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GENETIC DIVERSITY OF GRAPEVINE MITES IN SA

GenUS BvA 18-01

 Dr Barbara van Asch (bva@sun.ac.za), 
Department of Genetics, Stellenbosch University 

Start date: 2018

AIM AND INDUSTRY RELEVANCE:

The objective of this project is to design and validate a DNA-based test that will help to 
identify grapevine mite species, to clarify the ecology and to assess the levels of infestations 
in South African vineyards. Some important grapevine varieties (e.g. Sauvignon blanc and 
Cabernet Sauvignon) seem to be particularly susceptible to mite attack. In vineyards, 
bud infertility, leaf and bunch malformation and shortened internodes may indicate 
grapevine bud mite infestation. However, these symptoms may also have other causes, and 
microscopy is currently the only confirmation method. Due to taxonomic uncertainty, this 
process is difficult and often inconclusive.

The aim of this study is to provide the wine industry with a quick, accurate and cost-
effective diagnostic test for the presence/absence of grapevine mites in plant material. The 
test will help with identification of the specific species, strains and populations to improve 
monitoring. In turn, correlating specific genetic groups with plant symptoms and ecology 
will help to improve management of the pest.

PROJECT IN PROGRESS

POLYPHAGOUS SHOT HOLE BORER (PSHB) AND ITS 
FUNGUS IN SOUTH AFRICAN VINEYARDS

US FR 20-01

 Prof. F. Roets (fr@sun.ac.za), 
Department Conservation Ecology and Entomology, Stellenbosch University 

Start date: 2020

AIM AND INDUSTRY RELEVANCE:

This project will do preliminary investigations into the host status of grapevine to the 
Polyphagous Shot Hole Borer beetle (PSHB). Researchers also aim to characterise the 
pathogenicity of Fusarium euwallaceae to grapevines and assess the effect of infection by 
F. euwallaceae on plant health parameters such as leaf and fruit development and chlorosis. 
Importantly, this will inform future studies on mitigation measures where needed.

The invasive (PSHB) is a devastating insect pest that, together with its symbiotic fungus 
F. euwallaceae, can kill a wide range of hosts and cause significant economic damage. Its 
presence has recently been confirmed in the Western Cape. The effect of beetle infestation 
and infection with the Fusarium dieback fungus on grapevine is currently unknown. A list of 
known host tree species for the beetle in South Africa includes grapevine. The report on 
grapevine is from single plants in garden settings and extrapolating effects on agricultural 
systems is therefore not possible, hence the need for this research.

PROJECT IN PROGRESS
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SCREENING OF LOCALLY AVAILABLE GRAPEVINE 
ROOTSTOCKS FOR NEMATODE RESISTANCE

 P04000172

 Mr S Booi (boois@arc.agric.za), 
ARC Infruitec-Nietvoorbij, Stellenbosch 

Project completed: 2020

AIM AND INDUSTRY RELEVANCE:

In this research project, approximately 20 locally available grapevine rootstocks (imported 
and locally bred) were screened for resistance to nematode pests found in South African 
vineyards, under controlled glasshouse conditions. 

The South African grape industry is currently dependent on a small selection of grapevine 
rootstocks. Most commercial grapevine rootstocks are susceptible to most nematode 
species found in South Africa. Another challenge is the phasing out of highly toxic 
nematicides and in turn, a need for environmentally friendly and pesticide-free control 
methods. There is therefore a drive towards breeding for resistance. Nematodes that were 
included in the study are ring, dagger, root lesion and root-knot nematodes. The study 
would assist in the identification of major rootstocks that the grapevine industry can rely 
on for future vineyard establishment. 

COMPLETED PROJECT

3.2
GRAPEVINE PROTECTION – 
FUNGI AND BACTERIA

PROJECT IN PROGRESS

DETERMINING FACTORS THAT MAY REDUCE/SHORTEN 
THE PRODUCTIVE LIFESPAN OF ROOTSTOCK MOTHER 
PLANTATIONS

P04000235

 Prof Francois Halleen (HalleenF@arc.agric.za), 
ARC Infruitec-Nietvoorbij, Stellenbosch

Start date: 2019

AIM AND INDUSTRY RELEVANCE:

The aim of this project is to identify factors that may reduce or shorten the productive 
lifespan of rootstock mother blocks. In this study, physical, physiological and pathogenic 
detail will be considered on the same mother material. This approach has not been followed 
before and may provide answers that are hitherto unknown.

Accumulation of pathogen infections inside rootstock mother vines will occur over time 
through pruning wounds. Currently the risks associated with ageing rootstock mother 
blocks are unknown as most of these infected rootstock canes will visually appear as 
healthy. In practice it is unknown at what age mother blocks require replacement.

Results from this project can provide local grapevine nurseries, rootstock mother block 
owners and the Plant Improvement Scheme with scientifically based information and 
guidelines on how the productive lifespan of rootstock mother blocks can be managed. 
This allows for proper planning for replacement of such mother blocks in order to ensure 
sustainability at farm level. It could potentially make a positive contribution towards higher 
take percentages in nurseries. However, more importantly it will improve the phytosanitary 
status of grafted vines which will lead to better establishment success and healthier vines 
with a longer productive lifespan for the wine industry.
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PRUNING WOUND PROTECTION OF ROOTSTOCK 
MOTHER VINES

P04000108

 Prof Francois Halleen (HalleenF@arc.agric.za), 
ARC Infruitec-Nietvoorbij, Stellenbosch

Project completed: 2020

AIM AND INDUSTRY RELEVANCE:

The aim of this project was to formulate a protocol for effective pruning wound protection 
of rootstock mother vines. The protocol will provide guidelines for local grapevine 
nurseries, rootstock mother block owners as well as the Plant Improvement Scheme, based 
on scientific research. 

Although pruning wound protection has been studied in South Africa, no study has 
investigated pruning wound protection in rootstock mother vines. The aim of this study 
was to determine the duration of pruning wound susceptibility of rootstock mother vines. 
Furthermore, various chemical and biological control agents were selected and evaluated 
to determine their efficacy to protect pruning wounds. This will benefit industry by helping 
to manage pruning wound infections and to minimise the risks of spreading trunk pathogens 
in vineyards through infected propagation material.

COMPLETED PROJECT

EFFECT OF MECHANICAL PRUNING ON GRAPEVINE 
TRUNK DISEASES

P04000236

 Prof Francois Halleen (HalleenF@arc.agric.za), 
ARC Infruitec-Nietvoorbij, Stellenbosch

Start date: 2019

AIM AND INDUSTRY RELEVANCE:

The objective of this research project is to study the effect of mechanical pruning (MP) 
on the incidence and severity of grapevine foliar, fruit and trunk diseases compared to 
conventional pruning. Locally, a lot of research has been done on MP however, the effect 
on the incidence and severity of major leaf, fruit and trunk diseases, especially the long-term 
effect in terms of sustainable production, is unknown.

The project will compare the incidence and severity of the following, in MP versus hand 
pruned vines:

• Foliar and fruit diseases (powdery and downy mildew, botrytis and Phomopsis);

• Leafroll virus and mealybugs;

• Pruning wound infections.

Researchers will also identify and determine the incidence of inoculum (fungal fruiting 
bodies) on wood, canes and leaves of MP vs hand pruned vines.

The study aims to provide the local grapevine industry with new information on the risks 
and benefits associated with MP and to make recommendations to prevent inoculum 
build-up and wound infections. Potentially these recommendations can help to increase the 
lifespan of such vineyards in order to complement other benefits of MP like reduced labour 
costs, increased production and acceptable or increased wine quality.

PROJECT IN PROGRESS
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THE EFFECT OF HOT WATER TREATMENT (50 DEGREES 
CELSIUS FOR 45 MINUTES) ON FUNGAL PATHOGENS IN 
PROPAGATION MATERIAL AND NURSERY VINES

P040000105

 Prof Francois Halleen (HalleenF@arc.agric.za), 
ARC Infruitec-Nietvoorbij, Stellenbosch

Project completed: 2020

AIM AND INDUSTRY RELEVANCE:

The objective of this study was to test the efficacy of hot water treatment of 50°C for 45 
min for eliminating root-knot nematodes and eggs from rooted nursery material. Currently, 
nursery vines receive hot water treatment (HWT) to control various pathogens, crown gall 
and the phytoplasma disease, aster yellows, however it is not known if this treatment also 
eradicates root-knot nematodes. Although vine nurseries use soil fumigation and chemical 
control throughout the year, nematodes are not necessarily entirely eradicated from the 
soil. Currently, the Plant Improvement Scheme requires plant material to be visually free 
of root-knot nematode infestation. 

Knowledge generated through this project will enable the Vine Improvement Association to 
revise regulations and procedures for providing root-knot nematode free planting material 
to growers. This not only saves costs relating to nematode control in established vineyards 
and ensures longevity of vineyards, but can also help streamline nursery procedures.

COMPLETED PROJECT

A NOVEL METHOD THAT TURNS WINE 
INDUSTRY EFFLUENT INTO VALUABLE PRODUCT 
STREAMS

UWC BB 20-01

 Prof BJ Bladergroen (bbladergroen@uwc.ac.za),
South African Institute for Advanced Materials Chemistry Energy Storage and Fluid 
Treatment Centre, University of the Western Cape

 Project is co-funded by The Department of Science and Innovation.

Start date: 2020

AIM AND INDUSTRY RELEVANCE:

In this project, an unconventional, unprecedented, inventive, ground-breaking and robust 
technology will be tested on winery effluent. Previous research has shown it is a promising 
alternative to current available technology. 

Costs associated with both water consumption and waste water treatment form an ever 
increasing portion of the operational budget of many wineries, exacerbated by reduced 
rainfall and more stringent municipal regulations around effluent discharge. Re-use of 
winery wastewater for irrigation purposes without treatment is often not recommended 
as the Chemical Oxygen Demand (COD) and Total Dissolved Solids (TDS) levels cause 
the water to be an unfit source. The potential for water re-use in the wine industry is great 
but currently the cost of water treatment plants is too high, specifically for many small to 
medium scale wineries. 

This new technology aims to address major shortcomings of current treatment systems 
and other challenges. These include cost efficiency of wastewater treatment and reducing 
the suspended solids, COD and TDS levels of effluent, making the treated effluent more 
compatible as a source for irrigation water. 

3.3
SOIL AND WATER

PROJECT IN PROGRESS
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EVALUATION OF SELECTED GRASS AND BROADLEAF 
CROPS SUITABLE FOR FODDER AS INTERCEPTION 
CROPS WHERE WINERY WASTEWATER IS RE-USED FOR 
IRRIGATION

P04000027

 Dr Carolyn Howell (howellc@arc.agric.za), 
ARC Infruitec-Nietvoorbij, Stellenbosch 

Start date: 2015

AIM AND INDUSTRY RELEVANCE:

Cellars generate large volumes of effluent per annum. If winery wastewater can be used to 
irrigate crops, it may reduce energy use and treatment cost. Additionally, if the crop can 
be beneficial or used for fodder, there could be an even bigger economic advantage. The 
objective of this project is to identify fodder producing crops that will intercept sufficient 
potassium and sodium from wastewater, to prevent leaching and build-up of these elements 
in soils. Crops that reach their peak growing period during the time that wineries produce 
the highest volumes of wastewater need to be identified. The project aims to supply the 
wine industry with scientifically based guidelines for the sustainable use of interception 
crops irrigated with winery wastewater, both in a vineyard and on open land. The effect 
of treatments on grapevine performance will be considered. Additional input cost and 
potential income from the fodder per hectare will also be evaluated.

PROJECT IN PROGRESS PROJECT IN PROGRESS

USE OF WINERY WASTEWATER AS A RESOURCE FOR 
IRRIGATION OF VINEYARDS IN DIFFERENT 
ENVIRONMENTS

P04000022

 Dr Carolyn Howell (howellc@arc.agric.za), 
ARC Infruitec-Nietvoorbij, Stellenbosch 

Start date: 2016

AIM AND INDUSTRY RELEVANCE:

The primary objective of this project is to assess the suitability of using winery wastewater 
for irrigation of vineyards and the sustainability of such a practice, under field conditions. 

The use of diluted winery wastewater has been investigated in a previous Water Research 
Commission and Winetech funded project (Myburgh & Howell, 2014). However, this 
project only addressed the suitability of using winery wastewater for grapevines in a sandy 
soil under one set of climatic conditions. Previous research conducted as a pot experiment, 
showed that soil type and winter rainfall have a pronounced effect on salt accumulation 
where winery wastewater is used for irrigation. Therefore, a field study is necessary to 
determine the sustainability of such a practice in different environments. Vineyards with 
different soil types in three areas with varying rainfall quantities are included in this study. 
The effect of the treatments on soil properties and on vineyard performance in terms of 
yield and quality is also evaluated. Results from this project may help to refine regulations 
for general authorisation of winery wastewater for irrigation of vineyards.
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THE EFFECT OF DIFFERENT SCION/ROOTSTOCK 
COMBINATIONS ON GRAPEVINE WATER STATUS

US SS EL1

 Mr Vink Lategan (vink@sun.ac.za), 
Department of Soil Science, Stellenbosch University 

Start date: 2016

AIM AND INDUSTRY RELEVANCE:

The main aim of this trial is to investigate how different cultivar scion and rootstock 
combinations affect plant water potential, under similar climatic conditions, soil type and 
water status.

Both grapevine scion cultivars and rootstock varieties differ in their tolerance and response 
to limited water supplies. The reaction of a grafted vine to water stress cannot necessarily 
be predicted from the scion and rootstock varieties’ individual reactions. Information gained 
from this research would help to adapt published plant water potential thresholds for more 
accurate irrigation scheduling to improve fruit and wine quality. A number of different scion 
and rootstock cultivars, in different combinations, have been selected for this trial which will 
be an experiment conducted in pots. Water usage of different scion/rootstock combinations 
as well as plant vegetative and reproductive responses under different irrigation regimes 
will be evaluated. 

PROJECT IN PROGRESS

GRAPEVINE’S RESPONSE TO WATER STRESS USING 
DIFFERENT SCION/ROOTSTOCK COMBINATIONS

IWBT 18-01

 Prof Melané Vivier (mav@sun.ac.za), 
South African Grape and Wine Research Institute, Department of Viticulture and Oenology, 
Stellenbosch University

Start date: 2017

AIM AND INDUSTRY RELEVANCE:

This study is based on unanswered or novel questions regarding water stress and the 
management of irrigation to avoid unacceptable levels of stress that would have negative 
impacts on yield and quality.

The focus of this research project is to compare the molecular/metabolic stress fingerprints 
of grapevine scion-rootstock combinations undergoing defined water stress. The main 
objective would be to characterise the differences in water management/acclimation 
potential of the different plant materials to water stress.

This project ties into another existing Winetech funded project (Project number: US SS 
EL1) where researchers are evaluating a number of different scion/rootstock combinations 
and its effect on grapevine water status. In that project, morphological phenotypes and plant 
performances of the plants under different water regimes are measured. This project will work 
with the same plants, and additionally perform plant/berry analysis to determine what the 
grapevine’s biological reactions are in response to water stress. It can provide insight into the 
mechanisms used by different varieties to acclimatise to stress.

PROJECT IN PROGRESS
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WATER FOOTPRINT ASSESSMENT FRAMEWORK FOR 
GRAPES

WaterF 17-01

 Dr Caren Jarmain (cjarmain@gmail.com), 
Private Researcher

Project completed: 2020

AIM AND INDUSTRY RELEVANCE:

The overall aim of this project was to integrate various datasets into a framework that will 
simplify Water Footprint (WF) assessments, with a specific focus on grape production and 
its derived products. Knowledge of water footprints allows for benchmarking and can help to 
identify areas in the production chain where improvements can be made where it will have the 
biggest impact on reducing water use. The WF can be seen as an indicator of sustainability. 
It indicates the amount of water used to produce each of the goods and services used. The 
WF can be measured for a single process, such as growing grapes, for a product, such as a 
bottle of wine, or for an entire company/winery.

Results from this project will provide (a) guidelines to the wine industry for determining 
WFs at different scales and (b) a framework for integrating remote sensing derived, 
geospatial and other datasets for determining WFs at different levels.

IN SITU TESTING OF SUSTAINABLE INTEGRATED 
SYSTEMS FOR THE TREATMENT OF WINERY 
WASTEWATER AT SMALL WINERIES IN THE WESTERN 
CAPE

CSUR 13091742538

 Dr PJ Welz (welzp@cput.ac.za), 
Cape Peninsula University of Technology, Cape Town

Project completed: 2020

AIM AND INDUSTRY RELEVANCE:

The aim of this study was to determine the feasibility of using a Biological Sand Filter (BSF) 
to treat winery wastewater at a small winery. Most small scale wineries cannot install, 
operate and monitor sophisticated wastewater treatment systems because they are costly 
to install, maintain and operate, and require skilled personnel. There is a need to find a 
simple, cost effective winery wastewater treatment system for small wineries within South 
Africa. Research conducted over the last ten years has identified that BSFs are promising 
candidates. Building on the results of these studies, an integrated pilot system was installed 
in-situ at a small winery and was tested and evaluated.

COMPLETED PROJECT COMPLETED PROJECT
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EFFECT OF IN-ROW VINE SPACING UNDER 
HIGH SOIL POTENTIAL CONDITIONS ON GRAPEVINE 
PERFORMANCE

P04000082

 Prof Kobus Hunter (HunterK@arc.agric.za), 
ARC Infruitec-Nietvoorbij, Stellenbosch 

Project completed: 2020

AIM AND INDUSTRY RELEVANCE:

This study focused on in-row vine spacing (with fixed row spacing) on a high potential soil, 
targeting economic viability by considering establishment, physiological behaviour, growth, 
yield, grape and wine quality, and expected longevity. 

Previous studies on the spacing of grapevines comprised both row and vine spacing and 
were done under dryland as well as low intensity (supplementary) irrigation on a medium 
potential soil in the Stellenbosch region. These studies, together with research on canopy 
management, led to a principle that is commonly considered during establishment, namely 
“the higher the soil potential, the wider the vine spacing”. 

However, scientific knowledge regarding the optimal vine spacing under high potential soil 
conditions and intensive irrigation conditions is lacking. In this project, the physiological 
and viticultural reaction and oenological outcomes of the grapevine to varying vine spacing, 
but fixed row spacing, was determined. The project aimed to gain a better understanding 
of grapevine behaviour, to aid in plant spacing choices in different terroirs, and to provide 
answers on the most sustainable vine spacing under high potential soil conditions. 

3.4
CULTIVATION

COMPLETED PROJECT

TARGETED ROOT PRUNING, SHALLOW TILLAGE, 
INCORPORATED AND MULCHED COMPOST APPLICATION 
FOR THE IMPROVEMENT OF GRAPEVINE PERFORMANCE

WW EM 17/01

 Ms Emma Carkeek (emma@vinpro.co.za), 
Vinpro, Paarl

Project completed: 2020

AIM AND INDUSTRY RELEVANCE:

This research aimed to investigate improving grapevine performance, to enhance uniformity 
in a vineyard through root pruning and mulching. This project consisted of two field trials. 
The first field trial investigated the effect of incorporating organic matter during the root 
pruning action on the soil environment and grapevine performance. This established 
the groundwork for further investigation into the costs and most efficient implement to 
incorporate compost during root pruning. The second field trial aimed to establish the ideal 
compost mulch thickness at which water-saving benefits are achieved.

Since limited work has been done on root pruning with compost incorporation to improve 
poor performing vineyards, further scientific knowledge on this subject will benefit the 
industry. Mulching with compost is not as widely used as other forms of mulch but the 
results achieved in the trial provided valuable information about the effects of compost 
mulch on soil water content, soil water infiltration and grapevine performance under dry 
conditions. 

COMPLETED PROJECT
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COMPLETED PROJECT

EVALUATION OF WINE GRAPE ROOTSTOCKS 
FOR THEIR ABILITY TO WITHSTAND THE 
ENVIRONMENTAL CHALLENGES IN SOUTH AFRICA

P04000083

 Mr Neels Volschenk (volschenkn@arc.agric.za), 
ARC Infruitec-Nietvoorbij, Stellenbosch 

Start date: 2013

AIM AND INDUSTRY RELEVANCE:

This project focuses on evaluating different rootstocks for their level of drought tolerance 
and aims to contribute to increased sustainability of viticulture.

South Africa is a water scarce country and water will become less available for agriculture 
in the future as a result of increased population growth, urbanism and human consumption. 
Dryland viticulture may also become more risky due to the predicted change in rainfall 
patterns. With these factors in mind, the drought tolerance of rootstocks would become 
an increasingly important criterion in the selection of a scion/rootstock combination for 
successful and sustainable viticulture. This project is a field trial in which a vineyard is 
established. Shiraz and Sauvignon blanc will be grafted onto different rootstocks. Different 
irrigation strategies are implemented, physiological measurements done and growth 
characteristics are evaluated. The project will provide answers regarding the most suitable 
rootstocks for different terroir conditions in order to obtain sustainable yields and wine 
quality. It would also contribute to the water management of existing vineyards with 
different graft combinations.

A REMOTE SENSING MACHINE LEARNING FRAMEWORK 
FOR MONITORING VINEYARD PRODUCTIVITY

GEO 18-01

 Mr Kyle Loggenberg (kyleloggenberg@sun.ac.za)
Department of Geography & Environmental Studies, Stellenbosch University

Project completed: 2020

AIM AND INDUSTRY RELEVANCE:

This project aimed to develop a remote sensing–machine learning framework to model 
water stress in a Shiraz vineyard using hyperspectral imaging. While direct methods of data 
acquisition in vineyards are more precise and accurate, they remain time-consuming and 
costly. However, remote sensing provides a faster, less costly method of data acquisition. 
Despite numerous studies having used remote sensing in precision viticulture, only a 
limited number of studies have used spectroscopic data (field spectroscopy). Additionally, 
no study to date has explored the utility of multitemporal hyperspectral imaging for 
modelling water stress in vineyards.

Specific objectives of this research were to:

1)  Develop models for the detection and monitoring of water stress in a Shiraz vineyard 
using hyperspectral data (HRS) and machine learning (ML).

2)  Derive an optimized two-band vegetation index for improved modelling of water 
stress in a Shiraz vineyard.

If successful, this technology will result in improved site-specific management schemes, 
which would lead to better distribution of resources and potentially reducing costs, 
improving yield, and producing better quality fruit.

3.5
TERROIR

PROJECT IN PROGRESS
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WIRELESS SENSOR NETWORK FOR SMART VINEYARD 
MONITORING AND MANAGING – TOWARDS THE 
VINEYARDS OF THE FUTURE

SMM-WSN

 Dr R Wolhuter (wolhuter@sun.ac.za), 
Department of Electrical and Electronic Engineering, Stellenbosch University 

Start date: 2017

AIM AND INDUSTRY RELEVANCE:

This project aims to develop the practical deployment and evaluation of an advanced, self-
configuring wireless sensor network (WSN) to support advanced viticultural monitoring 
and management techniques.

Current data acquisition techniques are relatively expensive and tend to be substantially 
static in deployment. Adaptation to different applications is generally also time consuming 
and frequently impractical. A cost effective, flexible, rapidly deployable monitoring network 
that can deliver fast and reliable plant and crop information will be of great value to 
precision farming. The system is intended to provide real time, distributed, frequently 
updated parameter values, at many freely selected locations. This data could be used to 
monitor a range of plant, soil and environmental conditions to inter alia provide input into 
irrigation and disease control strategies. It might also be possible to indicate automatic 
identification of plant health and crop condition by application of machine learning 
techniques. 

PROJECT IN PROGRESS

ASSESSING THE DROUGHT TOLERANCE OF SELECTED 
GRAPEVINE SCION CULTIVARS UNDER DRYLAND 
CONDITIONS IN THE SWARTLAND REGION

P04000207

 Dr Philip Myburgh (myburghp@arc.agric.za), 
ARC Infruitec-Nietvoorbij, Stellenbosch 

Start date: 2018

AIM AND INDUSTRY RELEVANCE:

The objective of the project is to determine the drought tolerance of selected alternative 
scion cultivars in comparison to reference cultivars.

According to climate change forecasts, rainfall in the Western Cape could become lower 
over time. Drought tolerance refers to the degree to which a plant is adapted to arid 
or drought conditions. Drought tolerant scion cultivars could ensure more sustainable 
viticulture in the dryland and irrigated regions in the Western Cape, or if climate change 
results in reduced rainfall. A number of drought tolerant scion cultivars, not currently 
extensively planted in South Africa but that could hold promise for the wine industry, have 
been identified. However, there is presently no scientifically based information regarding 
the growth, yield and quality aspects for the recommended alternative scion cultivars under 
South African conditions. 

This project aims to generate the knowledge to make recommendations on scientifically 
verified results. A new vineyard will be established, with 17 different scion cultivars. It 
must be noted that the project aims to assess grapevine responses in an almost worst case 
scenario, i.e. under dryland conditions in a sandy soil in the Swartland region. This will 
enable extrapolation of the findings to other soil-climate scenarios. 

PROJECT IN PROGRESS
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NEAR-REAL-TIME CHARACTERISATION OF VINES FOR 
MORE EFFICIENT VINEYARD MANAGEMENT

US DVO 07

 Dr Carlos Poblete-Echeverría (cpe@sun.ac.za), 
South African Grape and Wine Research Institute, Department of Viticulture and Oenology, 
Stellenbosch University

Project completed: 2020

AIM AND INDUSTRY RELEVANCE:

The main aim of this project was to develop/test camera-based software techniques enabling 
the detailed characterisation of vineyards in terms of canopy structure and vigour. The 
concepts developed were also expanded to water stress determination, pruning evaluation, 
as well as yield estimation. Currently, there are limited means for vineyard managers to 
visualise and understand the spatial variability within their vineyard blocks throughout the 
growing season. Winegrowers don’t have reliable and practical methods to assess canopy 
structure and vine vigour. Remotely piloted aircraft made this more accessible, but they 
have limitations. An adequate characterisation of canopy structure and vigour is critical to 
identify the most suitable management practices in order to reduce variability and improve 
grape quality, or harvest selectively.

In this project, several fast and non-invasive computer vision and remote sensing techniques 
were implemented to assess grapevine features.

COMPLETED PROJECT

IS GRAPEVINE PINOT GRIS VIRUS IN 
SOUTH AFRICA?

GenUS GP 20-02

 Prof Gerhard Pietersen (gpietersen@sun.ac.za), 
Department of Genetics, Stellenbosch University

 Project is co-funded by The Department of Science and Innovation.

Start date: 2020

AIM AND INDUSTRY RELEVANCE:

The purpose of this project is to determine whether Grapevine Pinot Gris Virus 
occurs in the field in grapevines in South Africa. Grapevine Pinot Gris virus is a newly 
discovered and apparently widespread, emerging virus internationally. The virus is 
transmitted by an eriophyid mite that is found in South Africa. The virus has not 
been reported in South Africa, but also has not been tested for here. If found in field 
material, researchers wish to determine whether it is already widespread and will 
develop a reliable diagnostic protocol to detect and identify the virus for local use.

Because it has not been reported in South Africa, it is considered as a quarantine virus 
locally but, as yet, does not appear on phytosanitary requirements for import of grape 
material into South Africa. It is possible that the virus already occurs in South Africa. 
However, if not found, it is important that the Department of Agriculture, Plant Health, be 
requested to conduct a pest risk assessment of the virus and place it on the list of pathogens 
required to be tested for, or free of, in imported material.

3.6
GRAPEVINE IMPROVEMENT

PROJECT IN PROGRESS
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PROJECT IN PROGRESS

DETECTION AND IDENTIFICATION OF VIRUSES IN 
NUCLEAR MATERIAL

GenUS GP 20-01

 Prof Gerhard Pietersen (gpietersen@sun.ac.za),
Department of Genetics, Stellenbosch University

Start date: 2020

AIM AND INDUSTRY RELEVANCE:

Certification schemes worldwide are used to prevent the spread of pathogens via planting 
material. This is achieved by starting with material of impeccable phytosanitary status, 
from which thousands of progeny plants are derived. In the one-Vitis certification scheme 
of South Africa only a few, amongst the many viruses known to infect grapevines globally 
are tested for in nuclear material. It is unknown whether any of these viruses are present 
in nuclear plant material and in what incidence they occur. In this proposal we wish to 
determine whether nuclear material used within the South African table and wine grape 
industries are free of viruses and viroids, and if not, to identify those viruses still present in 
such material as a first step towards eliminating or managing them, in accordance with the 
fundamental objectives of a certification scheme.

PROJECT IN PROGRESS

EXPRESSION OF VIRUS PROTEINS FOR ELISA KIT 
DEVELOPMENT

Pathsol 20-01

 Ms Inge Pietersen (inge@pathsol.co.za), 
Pathosolutions

Start date: 2020

AIM AND INDUSTRY RELEVANCE:

The ultimate aim of this project is to provide affordable and reliable Grapevine virus A and 
B, and Grapevine fleck ELISA kits for detection of all Grapevine viruses within the One-
Vitis certification scheme.

No locally-produced ELISA kits currently exist and due to the high costs associated with 
importing commercial kits, only select nurseries and suppliers test for these viruses. The 
development of ELISA kits locally, should significantly reduce the costs to the wine and 
table grape industries associated with monitoring for these viruses, and will improve the 
availability of reagents for viral detection. This should increase the number of nurseries 
and producers monitoring for diseases as well as the number of tests performed per lab.
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PROJECT IN PROGRESS

BIOTIC AND ABIOTIC STRESS PROTECTION IN 
GRAPEVINE: A PROOF-OF-CONCEPT STUDY

IWBT 2020-01

 Prof Melané Vivier (mav@sun.ac.za), 
South African Grape and Wine Research Institute, Department of Viticulture and Oenology, 
Stellenbosch University

 Project is co-funded by The Department of Science and Innovation.

Start date: 2020

AIM AND INDUSTRY RELEVANCE:

It is widely accepted that innovative new solutions are necessary to move away from our 
dependence on chemical control mechanisms against pests and diseases. Moreover, as the 
impacts of climate change are manifesting throughout the different grapevine producing 
areas, it is clear that potential solutions that can protect plants against extreme climatic 
and environmental conditions are equally important.

Through the study of the natural responses that grapevines have when they are under 
stress (from pathogens or abiotic stress such as drought), intrinsic mechanisms that the 
plant uses for stress protection have been identified in previous local research. This includes 
compounds naturally produced by grapevines in response to stress.

This project intends to confirm the ability of these natural compounds that form part of the 
innate defence system of plants, to protect grapevines against stresses when directly applied 
to grapevine plant organs. After application, stress tests (mildew infections, mealybug 
feeding and limiting water) will be performed under controlled conditions. If this proof-of-
principle project shows that these compounds can effectively be applied to plant surfaces 
and cause protection, they could lead to the development of non-chemical control products 
or strategies against the most important diseases or environmental stresses currently facing 
producers in South Africa.

PROJECT IN PROGRESS

APPLICATION OF VIRUS VECTORS AGAINST GRAPEVINE 
LEAFROLL DISEASE

GenUS 17-03

 Prof Hanno Maree (hjmaree@sun.ac.za), 
Department of Genetics, Stellenbosch University

Start date: 2017

AIM AND INDUSTRY RELEVANCE:

This project aims to develop a virus-based control measure for Grapevine Leafroll Disease 
(GLD) based on RNA interference (RNAi) by targeting the Grapevine leafroll-associated 
virus 3 (GLRaV-3) replication cycle using Grapevine virus A (GVA) and/or GLRaV-3 
infectious clones. The project forms part of a strategy to explore the possibility of 
eliminating GLRaV-3 from mature vines or to prevent infection.
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PROJECT IN PROGRESS

SCREENING FOR POTENTIALLY NOVEL PINOTAGE 
CLONES GENERATED THROUGH IRRADIANCE 
MUTAGENESIS

P04000060-2019

 Ms Phyllis Burger (BurgerP@arc.agric.za), 
ARC Infruitec-Nietvoorbij, Stellenbosch and 
Prof Melané Vivier (mav@sun.ac.za), 
South African Grape and Wine Research Institute, Department of Viticulture and Oenology, 
Stellenbosch University

Start date: 2019

AIM AND INDUSTRY RELEVANCE:

The aim of this project is to screen and phenotype new Pinotage plants that were generated 
in a pilot study that focused on developing methods to induce mutations. The intention is 
that the mutations could lead to potentially novel clones.

A phased approach will be followed where the initial screening will occur in tunnels 
or greenhouses to identify a smaller subset with desirable traits that will eventually be 
transplanted to the field plot for more comprehensive phenotyping. There is high potential 
for new clones with specific commercially important traits however, it is not a given that 
researchers will discover such clones.

Clones (and sometimes new cultivars) normally arise through natural mutations and there 
are numerous examples, especially in very old cultivars that were widely grown in diverse 
conditions. Relatively young cultivars, such as Pinotage typically have fewer clones identified, 
since it has not been as widely and extensively planted under varying conditions to allow 
for natural mutations to occur and be spotted or selected.

Currently, only a few commercial clones of Pinotage exist and given the growing importance 
of the cultivar and its more widespread plantings, a more diverse set of clones to choose 
from is desirable.

PROJECT IN PROGRESS

COMPARATIVE EVALUATION OF COMMERCIALLY 
AVAILABLE GRAPEVINE FLECK VIRUS ELISA KITS

GenUS GP 19-01

 Prof Gerhard Pietersen (gpietersen@sun.ac.za),
Department of Genetics, Stellenbosch University

Start date: 2018

AIM AND INDUSTRY RELEVANCE:

The efficacy of detection methods used against viruses in local plant certification schemes 
must be tested before a diagnostic test can be approved by DAFF for implementation. 
Grapevine fleck virus (GFkV) is a virus prescribed within the local One-Vitis certification 
scheme for which no local antisera is available. Various commercially available ELISA kits 
to the virus however exist internationally. Therefore there is a need to evaluate these for 
their potential use in the certification Scheme. In this project, researchers will also attempt 
to get insight into the genetic variability of the virus locally to test the ELISA system against 
a range of sources. Part of this research will be to develop an ELISA protocol (kits to use, 
tissue to sample, time of year to sample, level of pooling, optimal extraction buffer), for use 
in the grape certification scheme. Lastly, researchers aim to also determine the occurrence 
of spread and prevalence of this virus within wine grapes so that a decision can be made 
at VIA regarding the requirement for tests for this virus at foundation or mother block 
status.
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ANALYSIS OF VITIVIRUS SPREAD AMONGST GRAPEVINE 
LEAFROLL

PPRI 16/02

 Prof Gerhard Pietersen (gpietersen@sun.ac.za), 
Department of Genetics, Stellenbosch University

Project completed: 2020

AIM AND INDUSTRY RELEVANCE:

For a number of years, it was believed that vitivirus spread is co-dependant on leafroll, 
meaning that if leafroll is controlled, vitiviruses are controlled. Recently however, evidence 
has been obtained of the leafroll independent transmission of vitiviruses meaning that 
vitiviruses could be transmitted to grapevines without the presence of leafroll. 

This study determined whether:

• Vitivirus natural spread occurs independently of, and at different spatial rates than 
leafroll;

• The mild virus-like symptoms observed in leafroll eradicated vineyards are due to 
vitiviruses;

• It is necessary, within the South African certification scheme to further test for vitiviruses 
in mother blocks where leafroll is eliminated.

COMPLETED PROJECT

OPTIMISATION OF GRAPEVINE LEAFROLL DETECTION BY 
SENTINEL CANES

100696

 Prof Gerhard Pietersen (gpietersen@sun.ac.za), 
Department of Genetics, Stellenbosch University

Project completed: 2020

AIM AND INDUSTRY RELEVANCE:

In this project, researchers assessed the use of red cultivar indicator buds, grafted onto 
individual white cultivar vine stems to serve as visual indicators of leafroll infection as a 
simple, efficient means of testing for GLRaV-3 (leafroll virus).

Effective control of leafroll in commercial vineyards of red cultivars relies very heavily 
on visual detection of the disease in individual vines in autumn, prior to roguing of those 
recorded as infected. To achieve the same level of control in white cultivars, which do not 
show obvious symptoms of leafroll, each vine must be tested annually for GLRaV-3 using a 
laboratory-based technique prior to roguing infected vines. This makes control of the disease 
on white cultivars extremely expensive and difficult to achieve with the large numbers of 
vineyards planted to white cultivars. The project aimed to assess the usefulness of sentinel 
canes (indicator shoots) as an alternative means of detecting the disease in white cultivars.
It is anticipated that the use of sentinel canes will likely not be taken up by commercial 
growers but it will have a very significant role to play in the certification scheme on 
foundation blocks and possibly in some valuable mother-blocks of white cultivars.

COMPLETED PROJECT
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IS POOR DETECTION OF GRAPEVINE LEAFROLL 
ASSOCIATED VIRUS IN SOUTH AFRICAN ROOTSTOCKS 
DUE TO HOST RESISTANCE?

PPRI 16/27

 Prof Gerhard Pietersen (gpietersen@sun.ac.za), 
Department of Genetics, Stellenbosch University

Project completed: 2020

AIM AND INDUSTRY RELEVANCE:

The objective of this project was to determine whether difficulties in detection of grapevine 
leafroll associated virus 3 (GLRaV-3) are due to tolerance or immunity of rootstock clones 
to this virus. This will allow the certification scheme to adopt policies regarding the testing 
of rootstock material for GLRaV-3.

GLRaV-3 does not produce symptoms and is generally considered to be poorly detected by 
ELISA and PCR in Vitis rootstocks. In order to successfully control this virus in rootstocks 
within the Wine Grape Certification Scheme it is extremely important to ensure that 
rootstock material supplied to industry is free of this virus. It is therefore imperative to 
determine whether the poor detection of the virus in rootstocks is due to low levels of 
virus (tolerant host defence response) and in which rootstock cultivars this is found. It is 
also important to determine whether, in some instances, the virus is absent due to immunity 
by the host. Proving immunity to GLRaV-3 would allow these rootstocks to be used in 
industry without any need to test that they are GLRaV-3 free.

COMPLETED PROJECT

These projects are partially funded by Winetech, in collaboration with other funders on an ongoing 
basis. The relevance of the projects might not seem to be directly beneficial to industry, however 
they involve the maintenance of critical resources that are used in a number of research projects.

MASS CULTURING OF VINE MEALYBUG

P04000062

 Dr K Achiano (AchianoK@arc.agric.za), 
ARC Infruitec-Nietvoorbij, Stellenbosch

AIM AND RELEVANCE:

In this project, a colony of mealybugs are produced and maintained through mass breeding. 
The purpose is to:

• Supply mealybugs which are not resistant to chemicals or bio-pesticides needed for 
various research projects;

• To serve as a benchmark for future work on resistance in mealybug.

3.7
MAINTENANCE OF 
CRITICAL RESOURCES

PROJECT IN PROGRESS
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THE MAINTENANCE AND EXPANSION OF A GENETIC 
SOURCE FOR VINES

P04000068

 Ms Phyllis Burger (BurgerP@arc.agric.za), 
ARC Infruitec-Nietvoorbij, Stellenbosch

AIM AND RELEVANCE:

This project is responsible for the maintenance and expansion of the South African national 
grape genebank. It involves:

• Maintaining field genebanks and a backup repository;

• Importing of promising cultivars for wine making and breeding purposes;

• Adding newly imported accessions and new locally bred accessions to the genebank;

• Supplying plant material to local Plant Improvement Organisations and to institutions 
abroad on request;

• Propagating backup plants of accessions that are dying in field genebanks;

• Ampelographical description of cultivars for authentication;

• DNA fingerprinting of accessions in the genebank;

• Viticultural and oenological evaluation of promising wine grape cultivars.

MAINTENANCE OF VIRUS GARDEN

P04000069

 Mr A Vermeulen (vermeulena@arc.agric.za), 
ARC Infruitec-Nietvoorbij, Stellenbosch

AIM AND RELEVANCE:

The aim of this project is to maintain the viral sources for research purposes. Viral sources 
are maintained in plants in plastic pots in a glass house with an automatic irrigation system. 
Pest and disease management is applied continuously as required. The availability of plants 
that contain specific viruses or combinations of viruses is very important for virus research. 

PROJECTS IN PROGRESS PROJECTS IN PROGRESS
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OENOLOGY
RESEARCH4
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DOES INTRACELLULAR COENZYME AVAILABILITY LIMIT 
YEAST IMPACT ON WINE FLAVOURS?

SAWGRI BD 20-01

  Prof Benoit Divol and Prof Evodia Setati
South African Grape and Wine Research Institute, Department of Viticulture and Oenology, 
Stellenbosch University

 Project is co-funded by Danstar.

Start date: 2021

AIM AND INDUSTRY RELEVANCE:

The production of flavour compounds by yeasts during alcoholic fermentation depends on 
the yeasts’ ability to maintain their intracellular redox balance. This project will compare 
the redox management of various yeast species and strains and assess the environmental 
conditions that can be manipulated by the winemakers to enhance the yeasts’ persistence 
and contribution.

From an industrial viewpoint, the main expected outcome is to generate generic guidelines 
for South African winemakers to be able to influence the production of specific compounds 
by adjusting specific environmental parameters. By understanding how nutrients (not only 
nitrogen sources but also other nutrients such as vitamins) and broader environmental 
conditions such as pH, temperature and oxygen influence redox balance and production of 
metabolites, one can make informed decisions on which type of supplementation to make 
and when to make it.

The project will also generate in-depth information on specific commercial strains that 
Lallemand can use to optimise the sale of these strains. The information generated in this 
project will also provide relevant information to adjust the formulation of yeast-derived 
nutrients to maximise the oenological potential of certain yeast strains.

DEVELOPING COMMERCIAL PHENOLIC TESTS 
FOR THE WINE INDUSTRY

WW WdT 20-01

  Prof Wessel du Toit (wdutoit@sun.ac.za), 
South African Grape and Wine Research Institute, Department of Viticulture and Oenology, 
Stellenbosch University

 Project is co-funded by The Department of Science and Innovation.

Start date: 2020

AIM AND INDUSTRY RELEVANCE:

The aim of this study is to improve upon existing phenolic measurement methods in grapes. 
Phenolic compound management is very important in red winemaking since it is directly 
linked with final wine quality. Currently, most commercial laboratories offer the Glories 
index protocol (developed in the 1980’s) for the measurement of phenolic compounds. 
It has been identified through research that the tannin measurement component of the 
Glories index can be improved upon in order to deliver more accurate values, as well as 
better correlations between grape and final wine tannins. Discussions with winemakers 
indicated their need for improved commercially available tannin testing methods. If 
successful, the new method(s) will be communicated to commercial laboratories.

4.1
WINE PROCESS IMPROVEMENT

NEW PROJECT PROJECT IN PROGRESS
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COMMERCIAL TRIALS OF CANDIDA ZEMPLININA AS ACTIVE 
DRIED YEAST

P04000271

 Dr Neil Jolly (JollyN@arc.agric.za) 
ARC Infruitec Nietvoorbij, Stellenbosch

Start date: 2020

AIM AND INDUSTRY RELEVANCE:

ARC and Winetech funded research identified a fructophilic Candida zemplinina (Starmerella 
bacillaris) yeast strain with the potential for lowering alcohol content in wine when used as 
a co-inoculant with a Saccharomyces cerevisiae wine yeast. The same yeast was previously 
found to be suitable for improvement of fermentation efficiency in a grape must with an 
initial glucose-fructose imbalance. However, before commercialisation can occur, the yeast 
needs to undergo further testing. This includes whether it can be produced in pilot-scale as 
an active dried yeast (ADY); the viability and shelf life of the yeast in the ADY form; whether 
it maintains the same characteristics as an ADY as it had in wet culture, and acceptance by 
the South African wine industry. A commercial company will attempt production on pilot 
scale in 2020 and if successful they will commence with winemaking trials.

PROJECT IN PROGRESS

QUANTIFICATION OF PHENOLIC CONTENT DURING 
WINEMAKING USING A PORTABLE NON-INVASIVE 
FLUORESCENCE SPECTROMETER

WW JT 19-01

 Dr Jose-Luis Aleixandre-Tudo (joaltu@sun.ac.za),
South African Grape and Wine Research Institute, Department of Viticulture and Oenology, 
Stellenbosch University

 Project is co-funded by The Department of Science and Innovation.

Start date: 2019

AIM AND INDUSTRY RELEVANCE:

Despite recent advances, the measurement of phenolic compounds during the winemaking 
process still requires an analytical procedure that involves time, reagents, facilities and 
dedicated personnel. Due to this fact, the measurement of phenolics is almost absent or 
limited to a reduced number of occasions in most wineries. The aim of the project is to 
investigate the suitability of a fluorescence spectrometer for the quantification of phenolic 
parameters (total anthocyanins, total tannins, total phenols, colour density and polymeric 
pigments) from outside a fermenting tank, a pipe or a barrel through a quartz crystal. If 
successful, phenolic data during the winemaking process will therefore be easily accessible 
for winemakers in the simplest, fastest and most efficient manner. 

PROJECT IN PROGRESS
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 MODELLING COLOUR STABILITY AND AGEING 
POTENTIAL IN SA RED WINES

WW WdT 17/01

  Prof Wessel du Toit (wdutoit@sun.ac.za), 
South African Grape and Wine Research Institute, Department of Viticulture and Oenology, 
Stellenbosch University

Project completed: 2020

AIM AND INDUSTRY RELEVANCE:

The main objectives of this study were to assess if the ageability of SA red wines can be 
predicted using mainly phenolic analyses methods. If possible it could enable winemakers 
to make more informed decisions regarding their red wines’ ageability and when to release 
it on the market. The researchers also assessed the colour development and prediction 
of colour development in rosé wines. During the study winemakers rated wines with a 
relative low or high ageing potential correctly, which was confirmed after three years of 
ageing. The researchers found that certain trends exist in the phenolic evolution of red 
wines that might be predicted in young wines. However, at this stage it does not seem as 
if the ageing potential of red wines might be solely predicted with phenolic measurements 
for all red wines. 

 In the case of rosé, storage temperature seemed to influence the colour more than oxygen 
at bottling. Certain colour parameters also seemed to stay relatively constant over a six 
month period in commercial wines.

COMPLETED PROJECT

 PROCESS CONTROL AND MONITORING OF PHENOLIC 
COMPOSITION DURING ALCOHOLIC FERMENTATION

WW JT 19-02

 Jose-Luis Aleixandre-Tudo (joaltu@sun.ac.za), 
South African Grape and Wine Research Institute, Department of Viticulture and Oenology, 
Stellenbosch University

Start date: 2019

AIM AND INDUSTRY RELEVANCE:

The extraction of phenolic compounds during the fermentation process is influenced by 
many factors. Temperature, punch down and pump over frequencies, oxygen addition 
through aeration or micro-oxygenation, the presence or absence of skins, cold and post 
maceration techniques, among others, can promote significant changes in the levels and 
the composition of phenolic compounds in the resulting wines. The analysis of fermenting 
samples using conventional methods, such as spectrophotometric approaches or HPLC 
analysis, is nowadays not always possible due to time, personnel, facilities or budget 
constraints. The use of spectroscopy with chemometrics would provide a rapid, reliable and 
simple way of monitoring the extraction of phenolic compounds during this process. This 
technique also allows for the determination of several analytes or parameters at the same 
time. Additionally, infrared spectroscopy is also highly suitable for on-line measurements, 
leading possibly to a real time fermentation monitoring system that would help winemakers 
in their everyday decision making. The inclusion of alerts will indicate if the obtained values 
are above or below the specified limits. It will thus be possible to quickly identify deviations 
from the ideal or projected conditions by following a batch processing strategy. The main 
objectives of the project would thus be firstly, to set up an on-line infrared system for 
the monitoring of fermentation processes and secondly to assess whether the system can 
distinguish between phenolic changes brought about by different winemaking techniques.

PROJECT IN PROGRESS
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INVESTIGATION INTO THE MYSTERY OF 
DELAYED WINEMAKING STRATEGIES ON SOUTH 
AFRICAN WHITE WINE SENSORY AND CHEMICAL 
CHARACTERISTICS

P04000266

 Dr Francois van Jaarsveld (vjaarsveldf@arc.agric.za)
ARC Infruitec Nietvoorbij, Stellenbosch

Start date: 2020

AIM AND INDUSTRY RELEVANCE:

The aim of this study is to compare the effect of different winemaking treatments prior to 
fermentation on the final volatile thiol content in white wines. These treatments include 
chilling and freezing of grapes and grape juice for different time periods before fermentation. 
Various research publications indicate these practices can enhance volatile thiol content in 
white wines. Anecdotal evidence from the South African wine industry indicates the same. 
The exact practice that will promote the biggest possible effect is not yet known and this 
research hopes to provide the answer. 

PROJECT IN PROGRESS

SENSORY AND CONSUMER INSIGHTS ON LOW ALCOHOL 
WINES AND MCC

IWBT W 20-01

 Dr Hélène Nieuwoudt (hhn@sun.ac.za), 
South African Grape and Wine Research Institute, Department of Viticulture and Oenology, 
Stellenbosch University

 Project is co-funded by The Department of Science and Innovation.

Start date: 2020

AIM AND INDUSTRY RELEVANCE:

The lower-to-zero-alcohol wine market in South Africa is still very young and little to no 
information about the chemical and sensory profiles of the commercial products are available. 
South African consumers’ perceptions about the category are also unknown. This project 
aims to generate new knowledge about the sensory quality, chemical profiles and consumer 
perception of the lower-alcohol wines. A better knowledge base will make a contribution to 
support the development of the lower alcohol wine category.

PROJECT IN PROGRESS

4.2
WINE QUALITY IMPROVEMENT
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COMPLETED PROJECT COMPLETED PROJECT

 FACTORS AFFECTING THE PERCEPTION OF THIOLS IN 
WHITE WINES 

WW WdT 17/02

 Prof Wessel du Toit (wdutoit@sun.ac.za), 
South African Grape and Wine Research Institute, Department of Viticulture and Oenology, 
Stellenbosch University

Project completed: 2020

AIM AND INDUSTRY RELEVANCE:

Varietal thiols such as 3MH and 3MHA can contribute positive aromas to white wine, but 
belong to the broader group of sulphur compounds in wine. Another part of this group 
is the reductive sulphur compounds (RSC’s) that contribute negatively. Little is known 
about the sensory interaction between these compounds, nor is it clear if differences in 
their concentrations can affect the perception of aromas associated with them in wine 
after pouring and over time. Results indicated that relatively large differences in individual 
3MH and 3MHA levels are required to induce a significant change in thiol derived aroma 
descriptors. These thiols were also better perceived at a higher wine temperature. High 
H2S additions led to decreases in the intensity of certain varietal thiol descriptors, while the 
addition of copper (Cu) and certain other fining agents, reduced the negative descriptors 
linked to H2S. Interestingly enough the addition of Cu did not lower the intensity of positive 
thiol derived descriptors in white wine in the short term, but changed after prolonged 
ageing. 

  INVESTIGATION USING CORK AS CLOSURE AND 
WINEMAKING TOOL FOR BOTTLE FERMENTED 
SPARKLING WINES

P04000204

 Dr Neil Jolly (JollyN@arc.agric.za) 
ARC Infruitec Nietvoorbij, Stellenbosch

Project completed: 2020

AIM AND INDUSTRY RELEVANCE:

Wine producers are continually striving to increase quality and produce niche products to 
maintain market share. One of the tools used during MCC production is cork instead of a 
crown cap during the second fermentation. The aim of this project was to compare MCC 
wines fermented and aged under cork and crown caps. Results show there are differences 
between wines fermented under cork and crown caps based on infrared spectral analyses, 
chemical measurements and sensory analyses.

Cork-closed wines tended to have lower pressure compared to crown-capped wines, albeit 
still well within legal requirements. Other differences were evident in the infrared spectral 
data and in the polyphenol profile of the analysed wines. Levels of gallic, caftaric, caffeic and 
p-coumaric acids could be used collectively as marker compounds to differentiate between 
cork-closed and crown-capped wines. The effect of the cork was also evident in the sensory 
attributes and CO2 kinetics. Cork-closed wines were judged to have smaller bubbles and a 
longer aftertaste. It was also shown that the cork-closed wines tended to lose CO2 from 
the glass slower after being poured than their crown-capped counterparts.

The data tentatively support the anecdotal evidence that cork can be used during the 
second fermentation and maturation on the yeast lees to change the style of bottle-
fermented sparkling wine.
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4.3
WINE HEALTH AND SAFETY

PROJECT IN PROGRESS

CARDIO PROTECTIVE COMPOUNDS IN SOUTH AFRICAN 
WINES

UCT SL 17/01

 Prof Sandrine Lecour (sandrine.lecour@uct.ac.za)
Hatter Institute, University of Cape Town

Start date: 2017

AIM AND INDUSTRY RELEVANCE:

University of Cape Town (UCT) researchers found that both melatonin and melatonin 
isomers are present in both red and white South African wines. Melatonin is a powerful 
antioxidant with cardioprotective properties. Chronic and moderate consumption of wine 
or its cardioprotective components represent a safe and inexpensive therapeutic target 
against cardiovascular diseases. This is a follow up study on the previous Winetech funded 
melatonin study to explore the physiological role of melatonin isomers present in South 
African wines. The researchers found that at least one melatonin isomer may contribute to 
the cardioprotective effect of moderate and chronic consumption of wine via mechanisms 
similar to the mechanisms responsible for the protective effect of melatonin. This melatonin 
isomer may therefore confer important physiological functions to protect the grapes, the 
wine and the wine drinkers against hypoxic/stress conditions.

COMPLETED PROJECT

 THE ROLE OF MODERATE ALCOHOL CONSUMPTION IN 
MULTIPLE SCLEROSIS 

N07/09/203-2017

 Prof S Janse van Rensburg (sjvr@sun.ac.za) 
Division of Chemical Pathology, Stellenbosch University, Tygerberg

Project completed: 2020

AIM AND INDUSTRY RELEVANCE:

Multiple sclerosis (MS) is an inflammatory disease of the central nervous system, which 
affects the myelin sheaths of the nerve axons. It is generally assumed that MS inevitably 
leads to disability, however, the truth is there is great variability in disease outcome. The 
objectives of this project were to employ various research methods to investigate the 
reasons for disability progression and the prevention thereof.

The researchers found that reduced disability was associated with improved vascular 
health, moderate alcohol intake and intake of fruits and vegetables. Increased disability was 
associated with smoking. A new MRI method was developed to assess active MS lesions 
in the brain so that the use of gadolinium contrast agents may be eliminated. This project 
demonstrates moderate consumption of wine, in conjunction with a healthy lifestyle, may 
improve the health of people with MS. 
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 SEPARATION, PURIFICATION AND RECOVERY 
OF RESVERATROL FROM WINE WASTE USING AQUEOUS 
TWO-PHASE SEPARATION

SU Pro E 17-01 

 Dr R Pott (rpott@sun.ac.za) 
Department of Process Engineering, Stellenbosch University

Project completed: 2020

AIM AND INDUSTRY RELEVANCE:

The waste biomass associated with wine production (pomace, skins, seeds, stems and 
canes) contain significant amounts of a valuable compound called resveratrol. This project 
aimed to investigate separation and recovery methods to retrieve this compound and the 
intention to potentially develop a process to produce a value-add product. The latest key 
results from this research is that the pomace from fermentation is low in resveratrol, 
and is likely not viable as a source. However, significant amounts are in the bunch stems 
and the researchers have demonstrated extraction and recovery (up to 95%) from these. 
On the basis of this work a patent has been filed. 

COMPLETED PROJECT
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DEVELOPING A RESEARCH INFORMATION SYSTEM FOR 
TWO SOUTH AFRICAN AGRICULTURAL INDUSTRIES: 
LEARNING ABOUT THE IMPACT OF FUNDED RESEARCH

 CREST 17-01

 Prof Nelius Boshoff 
Centre for Research on Evaluation, Science and Technology (CREST),  
Stellenbosch University

 Project was co-funded by Hortgro.

 Project completed: 2020

AIM AND INDUSTRY RELEVANCE:

There is a need for funders to make informed decisions about the potential and real 
impacts of their research, with a focus on learning about the elements of a project that 
produce broader impact. What seems to be required are simple tools that will allow 
funders to systematically monitor for impact already during the “project life”, i.e., from the 
project start to the project end.

A set of tools was developed to systematically monitor for impact. The tools (templates) 
were informed by insights from: (1) various research impact approaches, (2) implementation 
science, (3) discussions with researchers involved in three research impact approaches, 
as well as (4) four project case studies and two surveys of members of the technical 
committees of Winetech and Hortgro.

In total seven tools were developed. The first, a Research Impact Pathway Framework, 
provides the overall logic and conceptual frame for the other six tools (templates). Four 
of the templates are for data collection at different project intervals (concept proposal, 
project application, progress report and final report). The other two templates deal will 
be scoring and reporting.

The tools provide basic indicators for inclusion in funder reports (to satisfy accountability 
pressures), as well as providing evidence for decision-making (i.e., by identifying projects 
that require intervention or re-direction in order to meet the desired expected outcomes).

COMPLETED PROJECT

ACHIEVING INDUSTRY SUSTAINABILITY THROUGH AN 
EFFECTIVE PREMIUMISATION STRATEGY FOR SOUTH 
AFRICAN WINES IN GLOBAL MARKETS

 UCT JS 21-01

 Dr Jonathan Steyn 
School of Management Studies, University of Cape Town

 Start date: 2021

AIM AND INDUSTRY RELEVANCE:

To improve the lives of wine industry stakeholders and rural communities, the SA country 
brand must urgently undergo radical status and value change. This research seeks to fully 
comprehend obstacles impacting SA wine’s premiumisation ability compared to direct 
competitors in the global south. It also intends to surface critical differentiators and 
compute how they should be developed and leveraged to help shape SA wine’s future 
premiumisation strategy.

Results so far suggest that the SA country brand is neither generating sufficient premium 
from its resource base to support its stakeholders, nor optimally leveraging sub-categories 
such as old vines, emblematic grape varieties and regions to improve its image / status.

This research will assist the SA wine industry in developing a sustainable strategy based 
on premiumisation and providing practical insights into the value of balancing collective 
identity and differentiation.

NEW PROJECT
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COMPLETED PROJECT

UNLOCKING MARKET VALUE IN SA OLD VINES 
RESOURCES: PERSPECTIVES ON THE CHALLENGE IN 
EXCHANGE, COMPETITION AND PRODUCTION

 UCT JS 17-01

 Dr Jonathan Steyn 
School of Management Studies, University of Cape Town

 Project completed: 2020

AIM AND INDUSTRY RELEVANCE:

The researchers investigated if the SA old vine (OV) wines category can, and to what 
extent, unlock value. They modelled producer price efficacy, consumer choice preferences 
and potential drivers behind such choices, with the aim of informing purchase likelihood 
for such categories of wine.

Their results show that firstly, a vineyard’s age appears to provide a significant means by 
which producers price OV wines, adding a premium of R2.96 to a bottle of wine for every 
year a vine remains in the ground. Secondly, there is formative indication that certain 
psychological drivers (e.g., proneness to scarcity and uniqueness) seem to positively 
influence resonance (e.g., transcendent and rarity value) with old vine wine attributes 
which in turn positively influence consumers seeking out such wines (e.g., becoming more 
involved). This ultimately increases likelihood to purchase (e.g., certainty of purchase) SA 
wines in this category. Thirdly, old vine attributes seem to be a significant means by which 
consumers choose wines on a conscious and subconscious level.

The researchers concluded that clearly, there is much value both from the supply and 
demand side that can be created through the signalling of old vine attributes on SA wine 
labels. This positive result seems to indicate that further value can be created further 
upstream in the primary and secondary production realms of the value chain and delivering 
improved sustainability for growers.

COMPLETED PROJECT
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