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Abstract 

Over recent years CRCV program 4 through WINETAC in collaboration with other 
organisations has developed a variety of methods of technology transfer that are readily 
accessible, practical and cost-effective to meet viticulture industry requirements for increased 
flexibility in training delivery of pesticide application information. The main objective of this 
project was to continue development of pesticide application extension packages for the 
viticulture industry based on the Research to Practice® program to meet these changing needs 
while also providing a focus for industry consultation and feedback.  
 
As a result the Research to Practice® extension package for pesticide application now includes 
updated presentations, manuals and support materials for the three-day workshop and 
comprehensive short course materials including a workbook and presentations. Ten pesticide fact 
sheets have also been developed covering important pesticide application topics such as 
resistance management, adjuvant use, interpreting chemical label rates and spray equipment set 
up. As part of the extension component of this project short course training was conducted for 
two grower groups in Victoria and dilute volume spray trials were conducted during a field 
session with Mornington Peninsula wine grape growers. 
 
The extension products developed in this project will contribute to the range of training and 
education options that can be accessed by growers, sprayer operators, students and allied 
industry personnel. Broader adoption of improved pesticide application practices is likely as a 
result this information becoming more accessible to a greater proportion of the viticulture 
industry. 
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Executive Summary 

With the changing extension needs of the viticulture industry over recent years there has been a 
move towards increased flexibility in training delivery of pesticide application information. This 
has resulted in a focus on developing training products that are cost and time effective, relevant 
to each viticulture region and, that can be combined with other forms of training or advice. Over 
recent years CRCV program 4 through WINETAC in collaboration with other organisations has 
developed a variety of methods of technology transfer that are readily accessible, practical and 
cost-effective to meet these changing needs.   
 
The main objective of this project was to continue development of pesticide application 
extension packages for the viticulture industry while also providing a focus for industry 
consultation and feedback. Other outputs included training of grower groups utilising the short 
course package developed during the project as well as pesticide fact sheets that will be freely 
available to industry via the WINETAC and CRCV. As a result of current and previous projects 
the Research to Practice® extension package for pesticide application now includes: 
 
 Updated presentations, manuals and support materials for the three-day workshop that over 

the past six years has successfully delivered the latest information to over 750 participants  

 A comprehensive short course package including a workbook and presentations with a focus 
on specific topics targeted at viticulturists who require practical training in the most critical 
pesticide application areas 

 Training modules with a focus on a particular regional issue such as powdery mildew control 

 Five pesticide fact sheets covering important pesticide application topics including resistance 
management, adjuvant use and spray equipment set up 

 A series of five pesticide fact sheets describing the procedure and methods available to 
interpret pesticide labels and calculate chemical rates (these will be developed into Vitinotes 
in the near future) 

 The Spray Smart CD - a practical, decision-making tool designed to increase industry access 
to pesticide application and provide this information in multimedia format (CRCV Project 
02/05) 

 
Two spray application half-day workshops have been conducted in the King Valley and Henty 
wine regions in Victoria (using the short course package) as part of the extension component of 
this project. Another half-day workshop for viticulturists was held in the Yarra Valley in 
conjunction with Bayer CropScience. Course notes and presentations were also prepared for a 
2004 AWITC one-day workshop “Advances in spray application in viticulture” to be held in the 
Yarra Valley in July 2004. Information on the outcomes of the Research to Practice® program 
were presented to the wine grape industry and researchers at the Cool Climate Viticulture Forum 
held in Melbourne during August 2003. 
 
In collaboration with David Braybrook from Swinburne TAFE dilute volume spray trials were 
conducted during a field session with Mornington Peninsula wine grape growers. The major 
outcome from this work was a better industry understanding of chemical label interpretation as 
well as more accurate dilute volume recommendations. 
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The extension products developed in this project will contribute to the range of training and 
education options that can be accessed by growers, sprayer operators, students and allied 
industry personnel. They will make information previously only available in three-day 
workshops more accessible to a greater proportion of the viticulture industry. This should assist 
in broader adoption of improved management practices by making it easier for viticulturists to 
access and implement research outcomes. Potential benefits as a result of this extension strategy 
are likely to include better targeting of sprays, reduction in chemical usage, more consistent pest 
and disease control, reduced off-target impacts and lower spraying costs. 
 
Future research and extension should continue to be aligned with relevant objectives of CRCV 
program 4 and include industry evaluation to improve the understanding of extension client 
needs and impact of extension activities. Development of strategies for more effective use of 
information and multimedia technology including the Internet should also be considered. The 
viticulture industry may also benefit from continuing to fund service providers involved in 
developing extension packages ensuring that extension information remains relevant and up-to-
date.  
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Introduction 

Project background 

Effective pesticide application remains an essential component of improved pest and disease 
management in viticulture, but inefficient use of pesticides can increase chemical usage and 
production costs, reduce yield and quality, impact on residue levels and the environment, and 
increase the potential for pesticide resistance. The wine grape industry is under increasing 
pressure from customers, regulatory authorities and the wider community to reduce chemical 
inputs so as to meet stringent export market MRLs and minimise spray drift and off-target 
contamination.  
 
In the past six years the Research to Practice® spray application program has successfully 
delivered pesticide application research outcomes to over 750 growers, vineyard managers, 
extension staff from wine companies, consultants and educators nationally. This has resulted in 
the adoption of more efficient spray application practices by providing a sound base for growers 
to improve their knowledge and implement more strategic and effective pest management 
practices.  
 
It is important that the Research to Practice® spray application package is constantly updated to 
ensure that industry receives the most recent information, and so that the high quality and 
reputation of the extension program is maintained. The major value of Research to Practice® lies 
in the intellectual content contained in the manual and presentations and this needs continuous 
updating as new knowledge becomes available (GWRDC Viticulture Gap Analysis - Peter Read, 
2002). Due to the nature of the program, access to the workshops has been limited to a few 
sectors of the wine and grape industry. It has been estimated that the maximum audience for 
delivery via workshops in their current format is unlikely to exceed more than 10% of growers in 
the industry (GWRDC Viticulture Gap Analysis - Peter Read, 2002).  
 
The viticulture industry is looking for increased flexibility in training delivery, with an increased 
emphasis on training that is cost and time effective, relevant to a region and possibly combined 
with other forms of training or advice. Over recent years the CRCV and WINETAC in 
collaboration with other organisations have developed a variety of methods of technology 
transfer that are readily accessible, practical and cost-effective to meet these changing needs. In 
the pesticide application area these have included sub-licensing of Research to Practice® spray 
application workshops to registered training providers and development of training modules on 
specific topics such as powdery mildew control.  
 
Further extension products to be developed in this project such as a spray application short 
course package as well as stand alone 'Fact' sheets will contribute to the range of training and 
education options that can be accessed by growers, sprayer operators and allied industry 
personnel. These new products will make information previously only available in three-day 
workshops more accessible to a greater proportion of the viticulture industry and is likely to 
result in broader adoption of improved management practices.  
 
 
 
 



 

 
CRV 03/02 final report 2004 

 

6

 
 
 
 
 

Project objectives 

1. Update Research to Practice® spray application 'Tool Kit' including presentations, manual 
and support materials to ensure that the winegrape industry has continued access to the latest 
information, technologies and R&D outcomes. 

 
2. Repackage Research to Practice® spray application materials into a suitable format for use 

during various extension activities including short courses, field days, seminars and grower 
meetings.  

 
3. Update and produce 2nd edition of SpraySmart CDROM containing new information for the 

2004/05 season. 
 
4. Develop spray application 'Fact Sheets' and guidelines, summarising relevant research 

outcomes and best practices that will increase industry access to information on improving 
production practices. 

 
5. Develop and package a licensee workshop delivery 'kit' for sub-licence by wine companies, 

crop consultants and resellers. 
 
6. Maintain and extend network of international and local researchers, and industry personnel 

who can contribute to the continued development and delivery of the program content. 
 
 
 



 

 
CRV 03/02 final report 2004 

 

7

Project aims & Performance targets 

Outputs and Performance Targets 2003-04 

Outputs Performance Targets 
 
1. Research to Practice 'Tool 
kit' update 
 

 
Updated spray application package including manual, 
presentations and workshop materials developed and produced in 
hardcopy and CDROM format by 30 September 2003 

 
2. Spray application 
information repackaged for 
short courses 

 
Manual, presentations and workshop materials produced by 31 
October 2003 

 
3. Fact Sheet development 
 

 
Ten 'Fact Sheets' produced and promoted in industry publications 
and other media by 31 January 2004 

 
4. Licensee Kit 
 

 
Licensee workshop delivery package prepared for sub-licence by 
30 April 2004 

 
5. SpraySmart CDROM 
update 

 
2nd edition of SpraySmart CDROM produced for distribution by 
30 June 2004 

 
6. Project report completed 
 

 
Final project report received by GWRDC by 30 June 2004 
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Methodology 

Technical information from previous and current GWRDC-funded spray application research 
was prepared and repackaged to suit industry delivery and extension requirements. Content 
included in information packages developed in this project was sourced from textbooks, 
published papers, reference books, as well as from the Research to Practice® spray application 
manual. Searching for new information and recent research outcomes was an important but time-
consuming task.  
 
Written material and presentations were prepared in a comprehensive and clear fashion, using as 
little technical ‘jargon’ as possible, aiming to provide an appropriate knowledge base in a format 
that was accessible to users. Bullet points were used in written material where appropriate to 
enhance user understanding while diagrams were used to illustrate complex processes or ideas.  
 
Ten fact sheets were developed to summarise the key practices for important spray application 
topics such as sprayer set up, resistance management and interpreting chemical labels. They were 
designed to provide clear, practical and relevant advice to vineyard managers and growers in a 
relatively brief document. These were produced in an easy to read and standardised one to four-
page format and were based on existing information and recent research outcomes in pesticide 
application. Other topics of interest covered in the fact sheets included adjuvant selection and 
use, and spray targets. Five fact sheets were also specifically developed to meet viticulture 
industry needs for practical information on calculating pesticide rates. This series will also be 
published as Vitinotes in August 2004. 
 
Research results included in spray application information were drawn together from available 
published data and from research-in-progress. Much of this research has only recently become 
available in the public domain and was obtained through links developed with researchers and 
industry contacts including: 
 
• Dr. David Manktelow (HortResearch) who developed spray coverage assessment techniques, 

as well as calibration and work rates spreadsheets  
• Geoff Furness (SARDI) who developed the Unit Canopy Row calibration method   
• Alison MacGregor (PIRVic) who is project leader for the GWRDC “Adjuvant use in 

viticulture” research project   
• AVCARE who have developed spray volume recommendations for use with the new 

chemical label recommendations 
 
Research to Practice® spray application materials were also developed into a suitable format for 
use during various extension activities including short courses, field days, seminars and grower 
meetings. This involved selecting out relevant topics, preparing new presentations and manuals 
for the target audience and organising field sessions.  
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Results and Discussion 

1. Research to Practice® spray application 'Tool Kit'  

The Research to Practice® extension package including presentations, manuals and support 
materials has been updated to include recent information on adjuvant selection and use, chemical 
label changes and calculating dilute spray volumes, spraying equipment set up and selection, and 
spray evaluation. The ‘tool kit’ also includes calibration calculation sheets, spray evaluation 
recording sheets, a work rates calculator and several spray application check lists. 
 
Much of this new information is contained in the comprehensive short course materials 
developed during this project. These are now available on CDROM through WINETAC and 
CRCV (a CD copy of short course materials is attached to this report). A short course spray 
application program with descriptions of each topic is provided in Appendix 4.  
 

2. Workshops and seminars 

Two spray application half-day workshops were conducted in the King Valley and Henty wine 
regions in Victoria (using the short course package) as part of the extension component of this 
project. Another half-day workshop for viticulturists was held in the Yarra Valley in conjunction 
with Bayer CropScience. Participant evaluation of this seminar is presented in Appendix 5. 
 
As another extension component of this project course notes and presentations were prepared for 
a 2004 AWITC one-day workshop “Advances in spray application in viticulture” to be held in 
the Yarra Valley in July 2004 that will consider future technologies and new techniques to 
optimise pesticide application. The workshop program and topic descriptions are contained in 
Appendix 6. 
 
A three-hour spray application training course was also conducted for Diploma of Viticulture 
students from Swinburne TAFE at PIRVic Knoxfield requiring the development of course 
materials and presentations. 
 

3. Other extension activities 

• Meetings were held with Glenn Geitz (QDPI), Bayer CropScience, David Manktelow 
(HortResearch), Geoff Furness (PIRSA) and Alison MacGregor (SHC, PIRVic) to discuss 
the latest developments in pesticide application research and technology and plan for future 
research projects and field trials. 

 
• In collaboration with David Braybrook from Swinburne TAFE dilute volume spray trials 

were conducted during a field session with Mornington Peninsula wine grape growers. The 
major outcome from this work was a better industry understanding of chemical label 
interpretation as well as more accurate dilute volume recommendations. Trial background 
information and results are provided in Appendix 3. 
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• As part of increasing adoption of better pesticide application practices the project leader 
provided verbal and written advice to five vineyard managers from NSW, Victoria and South 
Australia on various aspects of spray application techniques. Advice and information was 
also provided to Chemcert during the development of a Chemcert refresher course 
specifically designed for the viticulture industry. 

 
• Information on the outcomes of the Research to Practice program were presented to the wine 

grape industry and researchers at the Cool Climate Viticulture Forum held in Melbourne 
during August 2003 (Presentation slides are provided on the attached CD). 

 

4. Pesticide fact sheets 

The front page of each pesticide fact sheet listed below has been included in Appendix 1. 
 
Full copies of fact sheets are provided as Adobe® Acrobat® PDF files on the attached CD. 
 

1. Targeting sprays for vineyard pests and diseases 

2. Maintaining pesticide performance in spray mixes  

3. Selecting and using spray adjuvants  

4. Managing pesticide resistance in the vineyard 

5. Equipment adjustment and evaluation to maximise spray coverage 

 
 
‘Calculating pesticide rates’ fact sheet series 
 

6. A single rate per hectare – why it shouldn’t be used 

7. How to determine chemical rates in viticulture 

8. Dilute and concentrate spraying  

9. Determining dilute water volumes in viticulture 

10. Calculating chemical rates for vines 
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Outcomes 

This project has continued to provide industry access to pesticide application research outcomes 
in viticulture via the development of 'application-ready' information and support tools. 
Information developed in it’s various formats will continue to reinforce innovation by providing 
new knowledge and skills that give growers confidence to change practices by adopting the best 
available management methods. It has also continued maximising adoption of R&D outcomes 
resulting from research projects utilising the successful Research to Practice® model as well as 
other technology transfer methods. Extension activities continued to address the key concerns of 
viticulturists including: 
 
• Pest and disease life cycles and appropriate spray timing for effective control 
• Optimising spray equipment set up to effectively target the vine canopy 
• The effects of the tank mix on pesticide performance and appropriate use of adjuvants 
• Correctly interpreting chemical labels and using the right pesticide rate 
• Matching water volumes and chemical rates to a growing vine canopy to achieve the correct 

coverage and dose 
• Determining appropriate spray volumes and chemical rates when concentrate spraying 
• Assessing spray application results to determine if a biologically effective coverage has been 

achieved 
 
The extension materials developed in this project should also continue to assist development of 
production systems requiring less resource inputs by improving the efficacy and efficiency of 
agrochemical application.  
 
Some of the positive benefits to industry and the community arising from this project are likely 
to include:  
• A potential reduction in production costs and chemical usage 
• Improved pest and disease management, yield and quality 
• Minimisation of off-target impacts and residue levels in line with industry priorities 

regarding sustainable production 
 
Evaluation of spray application practices of previous participants before and after attending a 
spray workshop has demonstrated that over 90% changed at least one significant production 
practice (Lopresti, 2003). This was primarily due to the standardised, practical ‘Tool kit’ 
approach that gave growers a better chance of success in implementing new management 
strategies. A continuing high level of adoption would be expected as a result of information 
packages developed in this project and extension conducted. The knowledge and skills gained by 
viticulturists during spray application extension activities are also likely to be transferred to other 
growers, employees, customers and students and this should increase the rate of adoption even 
further. 
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Performance against planned objectives 

Although some of the objectives changed during the course of this project the main project 
objective to “improve viticulture industry access to spray application information” was met 
through a combination of extension activities and information development. Changing industry 
needs and requests required some flexibility in objectives and outputs during the project and as a 
result some of the original milestones were amended. New outputs as a result of changing 
objectives are discussed below.  
 
1. Update Research to Practice® spray application 'Tool Kit' including presentations, manual 
and support materials to ensure that the wine grape industry has continued access to the latest 
information, technologies and R&D outcomes. 
 
The Research to Practice® spray application manual and presentations were updated to include 
the most recent research outcomes in the areas of pest and disease management, adjuvant 
technology, improving pesticide performance and sprayer set up. During this process new 
resources and support tools were sourced and this information will be provided during spray 
application workshops and seminars in the future. 
 
2. Repackage Research to Practice® spray application materials into a suitable format for use 
during various extension activities including short courses, field days, seminars and grower 
meetings. 
 
Short course and seminar packages were developed as part of this extension project designed to 
assist viticulturists in improving pesticide application practices via cost and time-effective 
extension activities.  
 
3. Update and produce 2nd edition of Spray Smart CDROM containing new information for the 
2004/05 season. 
 
As the Spray Smart CD development project (CRV 02/05) was delayed a 2nd edition of this 
product was not be produced as part of this project. Instead the first edition of the CD will 
contain the latest information obtained and developed during this project that would not have 
been on the “original” CD intended for release in February 2004. 
 
4. Develop spray application 'Fact Sheets' and guidelines, summarising relevant research 
outcomes and best practices that will increase industry access to information on improving 
production practices. 
 
Ten spray application fact sheets were developed to assist viticulturists in effectively applying 
pesticides. These will be available at workshops, seminars and from WINETAC and CRCV. A 
series of five fact sheets focussing on interpreting label rates will also be made available as 
Vitinotes. 
 
5. Develop and package a licensee workshop delivery 'kit' for sub-licence by wine companies, 
crop consultants and resellers. 
 
A licensee spray application workshop delivery 'kit' for sub-licence by wine companies, crop 
consultants and resellers had already been developed before the commencement of this project. 
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(The budget for the current project was reduced by approximately $9,000 to take this fact into 
account).  
 
6. Maintain and extend network of international and local researchers, and industry personnel 
who can contribute to the continued development and delivery of the program content. 
 
This project closely linked in with the current projects below while the project leader continued 
networking with key researchers in the fields of spray application and pest and disease 
management as well as chemical resellers and vineyard managers:  
 
• CRV 02/05 SpraySmart - Interactive spray application CD-ROM for viticulture  
• CRV 01/04 Retaining the 'clean & green' image of Australian viticulture by minimising the 

effect of agrochemicals in the environment 
• CSU 02/01 The surface wax of the grape berry: interactions with chemical sprays and 

subsequent susceptibility to Botrytis infection 
• GWRDC Better disease control by using adjuvants 
 
Guidelines and tools were developed in collaboration with these researchers in areas such as 
matching water and chemical rates to different vine canopies and growth stages, defining 
bunches as spraying targets and set up protocols for different sprayers and trellising systems.  
 

Additional project outputs 

• Dilute volume spray trials were conducted during a field session with Mornington Peninsula 
wine grape growers. Trial background and results were provided to participants.  

 
• Two spray application half-day workshops were conducted in the King Valley and Henty 

wine regions in Victoria as part of the extension component of this project.  
 
• A half-day workshop for viticulturists was held in the Yarra Valley in conjunction with 

Bayer CropScience.  
 
• Course notes and presentations were prepared for a 2004 AWITC one-day workshop 

“Advances in spray application in viticulture” to be held in the Yarra Valley in July 2004.  
 
• A spray application training course was conducted for Diploma of Viticulture students from 

Swinburne TAFE at PIRVic Knoxfield requiring the development of course materials and 
presentations. 

 
• As part of increasing adoption of better pesticide application practices the project leader 

provided verbal and written advice to five vineyard managers from NSW, Victoria and South 
Australia on various aspects of spray application techniques.  

 
• Information on the outcomes of the Research to Practice® program were presented to the 

wine grape industry and researchers at the Cool Climate Viticulture Forum held in 
Melbourne during August 2003. 
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Recommendations 

Future work and extension should continue to be aligned with relevant objectives of CRCV 
program 4 and should build on current extension strategies and information related to pesticide 
application in viticulture.  
 
Objective 4: Improved understanding of skill gaps and industry learning requirements 
 
• Evaluate current knowledge and skills of viticulturists involved in pesticide application to 

further fine-tune extension strategies and information packages 
 
Objective 6: Improved relevance and responsiveness of learning and skill development solutions 
 
• Continue to regularly update Research to Practice® pesticide application packages and 

information to include latest research outcomes and outputs 
• Consider developing new extension packages for specific target groups including 

viticulturists at a regional level, VET and tertiary students 
• Evaluate the relevance of extension packages and their impact on economic, environmental 

and social outcomes in the viticulture industry 
 
Objective 7: Improved accessibility of learning and skill development solutions 
 
• Evaluate the accessibility and success of extension packages to determine what other 

extension strategies and formats are required to ensure that the viticulture industry has access 
to relevant and up-to-date pesticide application information  

 
The following general recommendations and needs have also been identified: 
• Industry evaluation to improve the understanding of extension client needs and 

characteristics 
• Improved training of intermediate audiences such as chemical resellers and consultants 

including development of quality assurance and accreditation programs 
• More effective use of information and multimedia technology including the Internet, email 

and industry databases to more effectively disseminate information to specific industry 
groups  

• Continued funding support for service providers and technical specialists who develop 
extension packages to maintain their involvement and contribution to extension – a benefit of 
this approach is that in return they can provide feedback to CRCV on industry requirements, 
regional issues and continue their role as an industry contact  
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Appendix 2. Communication 

 

Research Conference, Seminars, Workshop Presentations and Technical Reports (non-
refereed) 

Publications 
 Spray application in viticulture short course manual (2003). Agriculture Victoria Services 

(licensed to CRCV) 
 
 Viticulture Research to Practice®: Spray application manual (2003). Agriculture Victoria 

Services (licensed to CRCV), 3rd edition 
 
 AWITC 2004 ‘Advances in spray application in viticulture’ workbook 

 
 CRCV Pesticide application in viticulture “fact sheets” (See Results) 

 
Workshop Presentations 
 Spray application short course – King Valley (Vic) wine grape growers, 16th September 2003 

 Spray application short course - Great Western (Vic) wine grape growers, 11th November 2003 

 Spray application seminar presentation – Yarra Valley wine grape growers, 15th February, 2004 

 

Contributions of Project Staff to Viticultural Education and Training 

Total hours spent by project staff in 2003/04 in education and training programs. 
Name Undergraduate 

Lectures 
Postgraduate 
Supervision 

Industry Training* 

John Lopresti 5  40 
*include seminars, workshops, demonstrations; show annual figure if more applicable. 
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Appendix 3. Dilute volumes trial report and results 

Mornington Peninsula Vignerons Association - Dilute Volume Trials 
 
Background 
 
When using new chemical label directions that don’t include a single rate per hectare the water volume 
required to spray a vine canopy to run off, or dilute volume, must be determined. It is the cornerstone of 
the new labels because it sets the amount of product that must be applied to a particular canopy whether 
by dilute or concentrate spraying. This ensures that an adequate amount of chemical, or dose, is applied as 
the canopy grows and greater water volumes are required. 
 
With the move towards concentrate (low volume) spraying and a new chemical label format it has 
become clear that there are significant difficulties in determining chemical rates and water volumes 
required for spraying.  These include determining when a canopy has been sprayed to the point of run off 
and problems in actually achieving this point using equipment designed to put out low spray volumes and 
fine droplets. 
 
What is the point of run-off? 
The term ‘to the point of run off’ is actually quite difficult to describe. Ideally the level of coverage 
should be just before the point at which the spray starts to run off the plant surface, but this point can be 
difficult to identify. Further complications arise because not all parts of the canopy being sprayed will 
have the same coverage at any one point in time. In most cases outer leaves closest to the sprayer nozzles 
will capture more droplets than leaves in the centre of the vine and the aim of setting up the sprayer is to 
even out the coverage throughout the canopy. It is clear that we are not talking about a specific point but 
rather an overall level of wetness throughout a particular canopy.  
 
How can we measure dilute volumes to determine chemical rates? 
Currently there are four methods available to ‘estimate’ the spray volume required to wet a particular vine 
canopy: 
• Measure in-field dilute volumes using various spray equipment   
• District practices and previous experience 
• Vine-Row-Volume - ‘Unit Canopy Row’ 
• AVCARE recommendations based on industry, agri-chemical company and researcher experience 
 
Our aim is to estimate the dilute volume required for a vine canopy to within 10-20% of the ‘true’ value 
that remains unknown. Chemical rates based on this estimate should be sufficient to control a pest or 
disease if spraying equipment has been correctly set up to achieve adequate and even coverage throughout 
a vine canopy. 
 
Objectives 
 
• Estimate dilute volumes required for early season vine canopies using existing techniques and 

recommendations. 
• Compare dilute volumes obtained from field trials using air blast, air shear and hand-gun sprayers 

with those based on industry recommendations and UCR calculations. 
• Develop descriptions and determine measurements that accurately characterise vine canopy traits for 

use across the Mornington Peninsula region. 
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Procedure 
 
1. Vine canopy characterisation  
Measurements and vine canopy traits are likely to include growth stage, variety, height, width, trellising 
system, leaf layers (leaf density), shoots per metre, vine spacing, vine age, rootstock, specific pruning 
styles etc. 
Canopy dimensions will include shoots extending beyond general limits of a vine as all vine tissue is 
usually targeted during commercial spraying operations. 
 
2. Spray equipment set up 
Air blast and air shear spray equipment will be calibrated and configured (set up) to maximise spray 
coverage throughout the vine canopies used for dilute volume trials using water sensitive cards and spray 
poles. 
 
A non-penetrating hand-gun sprayer will be used in trials and spray coverage maximised by following the 
procedure described under ‘Calculating water volumes for hand-held equipment’.  
 
Dilute volume estimation trials 
• Trials will be conducted on one variety only and at a single vine growth stage. 
• An air blast, air shear and hand-gun (powered hand lance or knapsack) sprayer will be used in trials to 

determine and compare dilute volumes.  
• Ideally 4 replicates of each trellising system will be sprayed 3 times each (12 replicates per trellis for 

each sprayer). Due to time constraints it is likely that there will be no replication of trellising systems. 
 
Dilute volume estimation using UCR and AVCARE recommendations will be made after each vine 
canopy has been characterised and measured but before actual field trials commence. 
 
For each trellis type and sprayer combination the point of run off will be estimated and objectively 
described where possible ie. Evenness and degree of coverage, droplet size, level of ‘wetness’. 
 
It is likely that after having set up machinery to adequately spray the inner leaves of a canopy, the point of 
run off will be judged to have been achieved once the outer leaves are thoroughly wet. 
 
Calculating water volumes by hand held equipment  
 
Equipment needed:- 
 
Handgun or handlance  
Spray tank and pump 
Stop watch 
Tape measure 
Notebook and pen 
Calculator 
Water sensitive cards to assess spraying or dye 
 
• Fill tank with water and wetter/sticker at the concentration to be added to the spray mixture. 
• Place full cone nozzle in hand gun (TEEJET TG-1 or equivalent). 
• Set pressure (aim for 10 bar) and measure flow rate and record result in litres/minute. 
• Mark out 15 to 20 metres of row. 
• Spray one side of canopy and record time taken. 
• Spray other side of canopy and record time taken. 
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• Add times and convert to litres sprayed. 
• Convert result to litres/100 m (UCR) or litres/Ha.  
• Repeat procedure at least 3 times and average the results. 
 
Notes: 
• Spray canopy standing at 30°- 45° to row to maximise penetration of the spray plume into the centre 

of dense, large canopies. 
• Use a full cone nozzle, which produces a spray plume with a long throw to get into the middle of the 

canopy. 
• Use the spot spraying connection on your spray rig if you have no small spray pack. 
• The pump on a bike spot sprayer may not be strong enough to produce a spray plume with droplets 

fine enough or with enough throw to be useful in determining spray volume. 
 
Sample calculations for how much water was applied. 
 
Flow rate from hand sprayer @ 1000kPa   =1 L/min 
 Seconds to spray 15 m of vine    = 240 seconds 
       = 240 ÷60 = 4 min 
 
 Liquid Volume to spray 15 m of vine  = 4 min  x 1 L min 
       = 4 L 
 
Volume per 1 m of vine     = 4 L/15 m    =   0.27 L/m  
 
Per Ha 
metres of row /ha = 10,000 m2 ÷ row spacing m   
ie. for 3.6 metre row spacing  10,000 ÷ 3.6 = 2777.8 m 
 
therefore vol/ha = 0.27 L/m x 2777.8 m/ha 
   = 741 L/ha 
 
Per 100 m of Row 
Volume per 100 m = 100 x 0.27 = 27 L 
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Mornington Peninsula Vignerons Association - Dilute Volume Trials 
 
Results summary 
Canopy  
• VSP spur-pruned E-L stage 14; Mid-January, open canopy, shoot thinned (Figure 1) 
• Canopy size: 0.3 by 0.6 metres; 3 metre row spacing 
 
Sprayers  
• Travel speed and set up (air direction, volume and speed) adjusted to maximise coverage 
• Turbomiser droplet size 90 – 100 micron VMD 
• Force 10 droplet size 130 – 150 micron VMD (Albuz 8 ‘red’ nozzles, 4 - 10 bar) 
• Knapsack droplet size >180 micron VMD 
 
Run Equipment Spray volume Result 
1 Silvan Turbomiser 

(single-row; top and 
bottom heads at 
canopy) 
 

280 L/ha*  
(8.1 L/100m) 

Some leaves reaching point of run off but 
uneven across canopy 
 
*Spray volume generally used at this stage of the 
season by grower 

2 Silvan Turbomiser  450 L/ha 
(13.5 L/100m)  
 

Most leaves quite wet and some large droplets 
have formed 

3 Hardi Force 10 
(single-row; top and 
bottom heads at 
canopy) 
 

500 L/ha 
(15 L/100m) 

Wet leaves similar to Turbomiser at 450 L/ha but 
much less even ie. Some leaves were quite dry 

4 Hardi Force 10 
(bottom heads only) 

360 L/ha 
(10.8 L/100m) 
 

Better targeting with bottom heads results in 
more even wetness compared to (3) 

5 Knapsack sprayer 
(non-penetrating hand 
lance) 
 

13 L/100m Equivalent wetness to sprayers although 
droplets on leaves were larger 

6 UCR calculation 6 L/100m Based on 30 L/ UCR 
 

Outcomes 
• General agreement by group that the dilute volume for the canopy at this stage of the season was 400 

- 450 L/ha eg. A chemical concentration factor of 2 would be required if concentrate spraying using 
200 L/ha 

• Still some uncertainty as to what the point of run off  was meant to look like and whether droplets 
coalescing at the leaf margins was an acceptable indicator 

• Spray volume required to achieve “wetness” using the Turbomiser was similar to the Force 10 
sprayer but droplets were finer and coverage more even probably due to the finer droplet spectrum 
produced by the Turbomiser (Compare Figure 2 with Figure 3) 

• Spray volume required to achieve the point of run off seemed to be confirmed using the knapsack 
sprayer but overall droplet size was larger and coverage less even compared to the sprayers (Figure 4) 

• Unit canopy row calculations appeared to underestimate the dilute volume by approximately 50% at 
this stage of the season  
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Other considerations 
• Droplet size is an important factor when determining the point of run off by visually examining 

leaves 

• Sprayer set up also has a significant impact on determining the dilute volume as poor sprayer 
targeting will result in a higher dilute volume than necessary 

• As foliage development in shoot-positioned canopies is dominated by shoot elongation spray volume 
requirements should correlate well with growth 

• When using UCR calculations for early season applications the spray plume from spraying equipment 
is the effective height of the canopy, not the actual vine 

• Results obtained from hand lance trials need to be viewed as minimums for effective chemical 
application by machinery in most instances (may not be the case late season) 

• A non-penetrating hand lance technique for determining dilute volumes is more comparable to 
machinery application than a method where the hand lance is placed inside the vine canopy 

• Dilute volumes determined using a knapsack sprayer may be considerably higher later in the season 
compared to those obtained using vineyard sprayers (this is a result of inefficiencies due to the hand-
lance being moved over a large leaf surface area  resulting in “excess” water being sprayed onto the 
canopy)  

 

Figure 1. VSP canopy used in trials 

 

Figure 2. “Point of run off” using Turbomiser 
sprayer 

 

Figure 3. “Point of run off” using 
Force 10 sprayer 

 

Figure 4. “Point of run off” using knapsack 
sprayer 
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Appendix 4. Short course information 

Spray Application Viticulture Workshop 
 
 
Short course 1:00 – 5:30 pm 
 
Workshop Topics  
 
 
1:00  Introduction         
• Strategic spraying 
• Application & Biological targets  
• Resistance management    
 
1:30 Spray Equipment      
• Overview of sprayer types & components 
• Work rates calculator 
 
2:00 Spray quality – From tank to target      
• Droplet formation and behaviour  
• Drop size, coverage and spray nozzles  
 
2:30 Coffee Break 
 
2:45 Evaluation tools     
• Water sensitive cards 
• Dyes 
 
3:00 Optimising sprayer set-up         
• Canopy, air output and water volumes      
• Spraying bunches 
    
3:30 Labelling Issues - Interpreting label rates      
• Chemical label changes - Using rate/100 L  
• Dilute and Concentrate spraying 
 
4:15 Field session - Sprayer set up and evaluation 
• Calibration/ Maintenance 
• Sprayer adjustments 
• Spray poles/ Evaluation demonstration 
 
5:30  Conclusion  
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Spray Application in Viticulture

Topic descriptions – Short Course

Introduction
This unit introduces the concept of strategic spraying as opposed to calender application,
discusses targeting and timing sprays effectively and outlines resistance management strategies
for viticulture.

Spray equipment
This module considers the types of equipment currently available for spray application in viticulture
in terms of spray technology used, components, set up and maximising performance, versatility
and cost. Factors to consider when purchasing a sprayer will also be outlined.

Spray quality - From tank to target
This topic explains how spray droplets are formed and how their behaviour can be manipulated to
optimise the spray application process. The various nozzle technologies used are described and
nozzle selection discussed.

Evaluation tools
The various tools available for evaluating spray coverage and effectiveness of changes to sprayer
set up and operation are identified in this unit. Discussion will focus on the assessment of droplet
density and distribution inside a vine canopy using water sensitive cards and fluorescent dyes.

Optimising sprayer set-up
This unit identifies the major factors that impact on spray penetration and distribution. It outlines
procedures for optimising sprayer set up to maximise and even out coverage through the vine
canopy.

Labelling Issues - Interpreting label rates
This topic explains the changes in pesticide label directions and why the rate per hectare
expression is inappropriate for spraying vines. The importance of applying a sufficient dose onto
the spray target will be demonstrated and methods to achieve this discussed. The relationship
between dilute and concentrate spraying will also be outlined. Examples of the new label directions
and calculations required for determining chemical rates are provided.

Field session - Sprayer set up and evaluation
The participants will have an opportunity to put into practice some of the concepts discussed in the
workshop by setting up a sprayer and evaluating spray coverage using water sensitive cards.
Important aspects of sprayer calibration will also be discussed.
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Appendix 5. Seminar evaluation 
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Appendix 6. 2004 AWITC spray application course program 
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