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Executive Summary

Over supply was a major issue for the Australian winegrape industry in the 2005 and the
2006 vintages. The Murray Valley alone estimated that 60, 000 tonnes of fruit was
harvested to the ground in the 2006 vintage, putting many growers under financial
pressures and looking for ways to cut costs.

“Mothballing” quickly became a hot topic. While many growers were keen to try almost
anything to cut production costs and to maintain the vineyard for future productivity /
profitability, little was known about the techniques of mothballing nor the impacts
implementation was likely to have on achieving future sustainability.

Murray Valley Winegrowers’ Inc in co-operation with a number of other stakeholders
developed a project to investigate:
1. The impacts oversupply pressures were having on Murray Valley winegrowers and,
2. To develop a number of methods for collecting information about “mothballing”,
that would inform growers interested in using the techniques of the potential risks
involved.

“Mothballing” is defined in this project as: “To maintain a non-producing vineyard with
minimum but critical inputs to allow a rapid return to cropping for productive use / sale in
the future when the industry situation has improved.”

This report gives a detailed summary of the methods used to collect information on
“mothballing” and the results of the main activities which include:
1. A literature review detailing minimal input viticulture,
2. A growers survey to benchmark the changes in vineyard practice due to oversupply
pressures,
3. Potential “mothballing” techniques formulated by participants in an industry forum,
4. The trial design and results of various “mothballing” techniques put into practice
and,
5. The delivery of project outcomes to industry.

This project was developed in response to industry requirement, however it was well
understood at the beginning of the project that time was a limiting factor in the ability to
gain and deliver suitable information regarding “Mothballing” to a desperate industry.

By the 2007 vintage the need for Mothballing has decreased with a higher requirement for
fruit in this season. With oversupply pressures seemingly easing, industry dismissed the
need for information on mothballing techniques and impacts. The objectives of this project
however were completed despite the change in industry requirement to ensure availability
of practical information that could be considered to maintain a non-producing vineyard for
the future, when the next market crisis occurred or with the currently diminishing water
availability.

Acknowledgements are made to the initial group of stakeholders who help design the
project as listed below.

Project Design:
1. Murray Valley Winegrowers’ Inc. - Liz McGuire,
2. NSW DPI - Gregory Moulds, Jeremy Giddings,
3. VIC DPI - Mark Krstic, Nicole Dimos, Jeff Milne
4. Riverlink - Peter Clingleffer.



Acknowledgements are also made to April Winckel for support with data collation /
interpretation as well as Anthony Baird from NSW DPI, Dareton for data collection,
harvesting and sampling.

Background

In the 2005 vintage winegrape growers’ were faced with the certainty of a market in over
supply. Quality grown fruit left to hang on the vine or harvested on the ground was a
common sight. The Australian Wine & Brandy Corporation estimated that 50,000 tonnes
remained unsold in the 2005 vintage.

The 2006 Murray Valley Winegrapes for Sales Index had listings for approximately 60,000
tonnes. Much of this was not harvested and the portion that was harvested fetched
unsustainable prices in the range of $150 / tonne.

As a means of survival many winegrape growers’ in the Murray Valley were desperately
searching for ways to cut production costs including forgoing production of varieties that
were identified as being in oversupply.

Mothballing the vineyard was an idea that attracted more and more interest from growers’
in these desperate times. In the 2005-06 season Murray Valley Winegrowers’ Inc. ran a
seminar called “What’s going on?” attended by approximately 400 growers. In this
seminar Industry Development Officer Liz McGuire presented a number of potential ideas
on how to cut costs however, it was obvious that there was very little information available
on what mothballing is, how it can be achieved and the potential consequences on future
cropping potential and quality.

The term Mothballing didn’t appear to be well understood and was thus defined as:

“To maintain a non-producing vineyard with minimum but critical inputs to allow a rapid
return to cropping for productive use / sale in the future when the industry situation has
improved.”

The development of the GWRDC RITA project “Mothballing the Vineyard” aimed to
gather and supply information on how to mothball a vineyard and the potential long-term
effects on vineyard and business viability.

Project Objectives & Method

The objectives of this project was to investigate the practical aspects of mothballing
techniques and report the outcomes to Murray Valley winegrapes to ensure the risks and
consequences of mothballing the vineyard were understood.

The objectives were defined as:

1. Gather and compile relevant scientific information into a literature review relating
to minimal input viticulture.

2. Conduct grower interviews throughout the Murray Valley to develop an accurate
picture of how industry oversupply is affecting vineyard management practices and
business viability.

3. Organise an industry forum assembling the expertise of research and industry
personnel to workshop potential and practical ways for mothballing the vineyard
and the potential long-term impact on vineyard productivity and profitability.

4. To develop mothballing demonstration trials for examination by growers interested
in mothballing.



5. Develop an information package relating project findings and potential mothballing

strategies for use by growers and potentially other regions experiencing oversupply

pressures.

To disseminate project findings through the use of seminars.

7. To develop and maintain communication links with other wine growing regions
experiencing oversupply pressures.
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Discussion

This project was designed and executed in response to winegrape oversupply. A first time
for the Australian winegrape industry, there was little to no information that could be
collated and extended to winegrape growers. While winegrape growers needed information
about “mothballing” immediately to ease the hardships of oversupply, it was obvious that
implementation of methods without knowledge of the future impacts held an enormous
amount of risk.

This project was run over a two year period with permission from GWRDC. Below is a
description of the project outcomes.

Literature Review

A literature review was complied by Nicole Dimos from the Victorian Department of
Primary Industries, see Appendix 1. This review investigated research that had been
conducted on minimal input viticulture and aimed to highlight the impacts such techniques
had on the vineyard and its ability to continue to produce a viable crop.

Information regarding practical application and technique impacts that could be related to
the current industry situation was difficult to find, highlighting the need for specific trial
work and data records.

The literature review gathered information on the following topic areas:
Minimal pruning,

Minimal water,

Minimal nutrition,

Minimal pest and disease control,

Crop thinning via chemical application, and,

Crop thinning via hand removal.
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Grower Interviews

Thirty, one on one grower interviews were initially described in the project application to
collect information from approximately 10% of growers who were unable to sell their fruit
in the 2005/06 season according to the Murray Valley Winegrape sales index.

Due to the expectations of an increase in the potential impact of oversupply on growers in
the 2006/07 season, grower interviews were converted into a survey (see Appendix 2). The
survey was sent to all 1300 growers on the Murray Valley Winegrowers’ Inc database to
benchmark the changes growers had made in their vineyard management due to
oversupply.

The survey which contained questions such as “would you grow a cover crop prior to
oversupply and would you plant one in the 2006/07 season” was returned by
approximately 400 growers.

The results of the survey were compiled and graphed (see Appendix 2). These results
indicated that growers were indeed changing their management practices to minimise the
cost of inputs and remain sustainable.



For example the results indicated that:
» Growers were going back to using basic chemicals such as sulphur for disease
control,

» Disease spraying was done less often,

» Weed management became less important,

» Growers were less inclined to soil or petiole test,

» Growers were also less inclined to make any upgrades to irrigation, fertigation or
irrigation scheduling equipment,

» Cover crops were removed from the management plan,

» Growers were less interested in learning about new technologies and could not
afford to adopt them,

» More growers were open to the idea of mothballing patches and reducing inputs,

» The amount of money spent in the agricultural sector and the local communities

was reduced.

The graphed results were reported to growers in a number of articles published in the
Murray Valley Winegrowers newsletter, “The Grapevine”. An example can be seen in
Appendix 7.

Industry Forum
A Mothballing strategic planning forum was held in Mildura on the 16™ of August 2006.

Participants were invited from different sectors of viticulture categorised as industry,
consultants and government. Participants were invited from different viticultural regions in
Australia suffering the same hardships of oversupply.

The aim of the forum was to brainstorm potential mothballing techniques and their impacts
on sustaining a viable vineyard. Using the skills of the participants, eight options were
developed to potentially mothball the vineyard as listed below:

Chemical removal of fruit,

Physical removal of fruit,

Minimal input,

Severe winter pruning,

Cutting the vine below the cordon,

Removing the top cordon,

Irrigation stress at flowering and,

Zero Input.
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Participants discussed the pros and cons of each technique, they considered the short and
long term effects these techniques could have in the vineyard and they contemplated the
time it would take to return the vineyard to a productive state.

After considering each technique, participants indicated that options 1-4 were the “best,
most practical” potential techniques for mothballing the vineyard, i.e., resulting in minimal
effect on the vineyards return to productivity after one season of implementation. Option 3
was seen as a technique that would be used in co-operation with most potential
mothballing techniques. Options 5-8 were not seen as practical options for mothballing the
vineyard, and option 8 was seen only as an approach to exit the industry, however, the
group would not advocate this technique. Overall, it was clearly conveyed that these
techniques should only be considered in the short-term only (one season). There was some
uncertainty with specific techniques, such as the use of Ethrel to remove fruit.

Major concerns expressed by forum participants indicated that mothballing the vineyard
would not provide a silver bullet answer for growers and that mothballing the vineyard
could in fact cost as much to maintain a producing vineyard.



Forum participants emphasised that growers would need to assess the age of the vineyard,
the health of the vines, vineyard variability, vine nutrition, pest & disease pressures before
implementing any potential mothballing technique. Implementing potential mothballing
techniques would be very specific to individual vineyard situations and these conditions
would determine the rate of success and the time required to return the vineyard to
productivity.

The industry forum provided the opportunity to collect practical information from
participants that gave direction to the next section of the project which was practical
application of techniques in demonstration work. A full copy of the “Mothballing
Strategies Forum” report can be found in Appendix 3.

Demonstration Trial

The project application initially indicated that 10-15 observational trial sites would be
developed across the Murray Valley. This plan was redeveloped taking into consideration
the lack of accurate mothballing information as well as the strong warning messages that
arose from the “Mothballing Strategies Forum”.

Particular attention was made to the types of chemicals suggested for use as mothballing
agents and the fact that they were not registered in winegrapes for this use.

Due to these reasons a site was selected on the NSW DPI Research Station at Dareton to
conduct one observational demonstration trial that contained a number of different
treatments and was hand harvested to eliminate any chemical residue issues.

The trial was conducted over two seasons with permission from GWRDC, with treatments
applied in both the 2006/07 and the 2007/08 seasons.

Treatments used include:

Heavy pruning back to the cordon,
Calcium Nitrate sprays prior to flowering,
Ethrel sprays during flowering,
Gibberellic Acid,

Sulphur plus oil.
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Treatments were exposed to different water availability and rootstock impacts which
provided some insight into the variety of factors that would affect the time to return to full
production and the impact implementing such techniques would have on business viability.

Field walk exercises were developed and run as part of this project section, however due to
a change in industry circumstances, interest was minimal. A number of one on one visit
were conducted with growers and persons with specific mothballing interest.

The trial at Dareton was developed in collaboration with SARDI Research Scientist John
Croker who ran similar trials in South Australia. Where possible treatments and application
times were duplicated and results discussed.

A full copy of the trial report, including photos can be viewed in Appendix 4.

Mothballing Publication

The Mothballing publication is a simple four page pamphlet that describes what
“mothballing” is and potential techniques for mothballing the vineyard as examined in the
demonstration trial.




This publication does not describe the steps to implementing mothballing management
strategies as was initially expressed in the project application. The reason for this change is
mainly due to the use of chemicals that were not registered for mothballing purposes in
winegrapes and therefore could not be recommended.

The Mothballing publication which can be viewed in Appendix 5, gives a brief overview
of the findings of the demonstration trial combined with a warning to investigate before
implementation.

The document contains photos of the different treatments and a check list designed to assist
growers collect relevant information before implementing mothballing changes to vineyard
management practices that could negatively impact future vineyard viability.

This document was made available to growers on request, however due to the changes in
industry oversupply status interest was low.

Extension of Project Findings

While the pressures of oversupply declined a relatively short period after this project
started, changing growers’ interest in mothballing, the results of this project have been
extended using the following methods:

Literature Review

The Literature review was made available to growers in hard copy upon request and was
available for download on the Murray Valley Winegrowers’ website
www.murrayvalleywinegrapes.com.au .

Little interest has been shown in the literature review.

Grower Interviews
The results of the survey benchmarking the changes due to oversupply were periodically
printed in the Murray Valley Winegrowers’ newsletter “The Grapevine”.

Examples of the results can be viewed in Appendix 7.

While the pressures of oversupply have declined, the trends seen due to these pressures
have continued due to drought, low water availability and most recently the increases in
fertiliser input costs.

Demonstration Trial

Progress updates of the trial results were detailed in a number of articles printed in the
Murray Valley Winegrowers’ newsletter “The Grapevine”, an example is listed in
Appendix 7.

The Murray Valley Viticulture Technical group toured the mothballing demonstration site
in the 2006/07 season. This field walk was met with interest from participants and
provided the project organisers a alternative method of extending the project results via
communication with the technical groups individual stakeholder groups. The use of this
group to extend project results to a larger audience lead to a number of grower enquires
and one on one field visits.

A tour of the demonstration trial was organised for Murray Valley winegrowers in
November 2007, however it was cancelled due to low interest.

While the interest in mothballing as a solution for oversupply pressures declined due to a
change in industry circumstances, the information gained from the demonstration trial



could potentially be used in relations to sustaining vineyard viability under low water
availability.

Mothballing publication

This publication was made available to growers on request and was available on the
Murray Valley Winegrowers’ website www.murrayvalleywinegrapes.com.au for
download.

There has to date been minimal response to this document, however it does contain basic
information that could be considered for vineyard sustainability under low water
availability.

Australian Winegrape communication

Communication links were formed with industry and government representatives in
winegrape growing regions across Australia who were experiencing the same hardships of
oversupply. Representatives from these winegrowing regions were invited to attend the
Strategies forum for input into the project.

Regions invited attend the forum and participate in the development of oversupply coping
strategies include: South Australian winegrowing regions (including the Riverland,
Coonawarra and the Barossa Valley), the Riverina, Queensland winegrowing regions,
Western Australia winegrowing regions, the Greater Victoria regions including the
Grampians and the King Valley, Tasmanian winegrowing regions, central New South
Wales winegrowing regions.

Communication with relevant parties regarding mothballing continued until oversupply
issues eased.

Communication with SARDI regarding a similar mothballing project continued for the
duration of the project.

Conclusion

This project was developed in response to the hardships suffered by growers in times of
oversupply and the lack of information regarding techniques that could be used to sustain
viable non-producing vineyards for future production.

While the pressures of oversupply declined and growers / industry became less interested
in mothballing, the outcomes of the project could potentially have practical application in
light of new industry pressures, including low water availability and rising input costs.

This project successfully achieved the aim of collecting and compiling information that
will be available when required to growers and industry investigating the best methods to
mothball a vineyard.
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Mothballing Review - 2006
Nicole F Dimos®
'Department of Primary Industries

Corresponding author email. nicole.dimos@dpi.vic.gov.au

Introduction:

Grape growers are constantly faced with challenges, from environmental constraints such
as water restrictions and climatic pressures to the ever increasing rise in production costs.
Recently they have been faced by a new challenge, coping with the excess in wine store
and a decreased demand for fruit.

The Australian Wine & Brandy Corporation estimated that 50,000 tonnes remained unsold
in the 2005 vintage. In 2006, the Murray Valley wine producing region alone had listings
for approximately 60,000 tonnes of unsold fruit. These figures were eminent elsewhere in
the nation, with all major production regions unable to sell fruit at sustainable prices, or at
all. Quality grown fruit left to hang on the vine or harvested on the ground was a common
sight.

Growers were required to be more than ‘just a farmer’ but sound and economic business
managers. They were also required to seek alternative management options to reduce the

cost of production under uncertain circumstances.

The term Mothballing is not well understood. In this review Mothballing will be defined

as:

“To maintain a non-producing vineyard with minimum but critical inputs to allow a rapid
return to cropping for productive use / sale in the future when the industry situation has

improved.”

Viticultural research does not generally investigate the combined effects of minimal input
production systems, this has left the industry guessing at the potential side effects it could
have on future cropping potential, production and fruit quality, and thus information

transfers back to the wine grape growing communities.

The aim of this review is to provide a shapshot to the scientific research conducted on
minimal input viticulture in attempt to expose their impacts, although there is no specific
research on “mothballing” as a whole. Another limitation to the research information

available is that seldom are crops retained on the vine and thus we have no factual



evidence of the potential effects abandoned fruit has in future production seasons when

supply is sought.

It’s not surprising that growers are now interested in knowing how little inputs are really
required. The four major production costs include pruning, irrigation, nutrition and pest
and disease management, but how little of these essential inputs can growers commit
without detrimental effects in the vine, and how long will it take for the vine to return to
“normal” yielding capacity. There is an abundance of literature investigating these impacts,
but unfortunately, each of these practices have been investigated alone, so the interactive
effects may lead to discrepancies in our analysis or interpretation. As with many research
projects, data is generally only presenting the outcomes from short-term projects, not the
long term impacts of implementing mothballing techniques. Following is an account of

minimal input techniques and there various effects on production.

Minimal Pruning

Minimal pruning is not a new concept. Research dates back to the 1930s when Winkler
conducted trials and concluded if managed correctly, vines could exhibit great production
capacity (Winkler, 1974). However, in time of oversupply, the impacts of minimal
pruning, although economically efficient to the grapegrower, may cause further detriment
in terms of increased yields as a result from excess shoots and excessive bunch number

even though these bunches are lighter, and thus extra post set management is required.

Lakso (1999) summarised the physiological effects of minimal pruning and compared this
with conventional pruning of Concord grapes. He found that over a nine year period, there
was no Yyield differences over time with the minimally pruning technique, sustaining 20%
higher yields than conventional pruning, however, berry size and TSS were reduced

because of these heavier crops.

Clingeleffer 1984 on Sultana vines left unpruned but skirted (minimally pruned) for six
years showed that when compared to traditional pruning methods (hand), limits
production. Minimal pruning increased production of 50 year old vines over six seasons by
60%. They had more bunches, more shoots, but fewer bunches per shoot and smaller
bunches, however, the number of bunches significantly outnumbered this effect, (106
bunches compared to 43). At harvest, minimal pruned vines had a canopy similar in size to
the control (hand pruned vines) yet this smaller leaf to fruit ratio still matured the crop.

Minimal pruned vines developed into larger vines because only 15% of the wood was



removed at pruning compared to 85% from the control. Minimal pruned vines could be
both hand and mechanically harvested. This latter is important because it allows growers

an option to save money on harvesting costs.

Yields were also increased in own-rooted Chancellor vines from minimally pruned and
hedged vines compared to manually pruned vines. However, as reported by others above,
cluster weights, berries per cluster and berry weights were lower. Minimal pruning resulted
in fruit with lowest Brix, followed by hedged vines. There was also a reported decrease in
TA and pH in the minimally pruned vines. The authors suggest that quality is impeded by
the reduced pruning styles and suggest crop thinning to alleviate this problem (Reynolds
and Wardle, 2001).

In a two year study, Striegler and colleagues (2002) investigated the effects of four pruning
systems ranging from severe hand pruning (60-80 nodes/vine) to minimal pruning (200-
400 nodes/vine) and vines were not treated with any form of chemical applications for pest
and disease control. Yield components and juice quality was assessed. Minimally pruned
vines had the highest cluster/vine and lowest cluster weights. The high yields obtained
were less mature, resulting in juice with lower soluble solids in the first season, however,
in the second season of the study, these outcomes were reversed. Sensory analysis showed
that the minimal pruned and severe hand pruned vines were preferred over the machine
pruned or moderate pruned hand vines for juice sweetness and colour intensity by the
second season of the study. No discussion regarding disease impacts were discussed, and

thus assumed to be unaffected.

Hedging to the 9-10™ node was conducted either one week or five weeks after flowering on
10-year old field vines in Italy. Five commonly grown cultivars were used in the
experiment. The vines hedged one week post-flowering resulted in enhanced yield and
grape composition, by allowing good exposure, and generally increased laterals were
produced. However, the vines hedge to the same intensity but at five weeks after flowering
lead to decreased yields, TSS, anthocyanin levels, nitrogen content and polyphenol content
of the fruit at harvest (Cartechini et al., 2000). The positive results obtained with early
hedging are most likely linked to;

1. enhance light availability, thus increase photosynthetic activity

2. improved air circulation and lower relative air humidity in the canopy

3. increased pesticide penetration into canopies and reduced Botrytis and other

grapevines diseases

4. enhanced activity of key ripening enzymes.



Minimal pruning and interaction effects

In a study directed towards improving fruit quality, Weynard and Schultz (2005)
concluded that together with GA3 application applied to Riesling field vines at flowering
may assist minimal pruned vines to reduce yields whilst maintain small berries and loose
cluster structure through their influence on bud fertility and flower number per cluster the
following season. In the first year of the study, GAs; when applied at 50 ppm at a rate of
500 L/ha, both yield and must quality decreased, however, by year two, yield decreased
further, yet, wine quality increased. The decrease in yield was attributed to a decrease in

cluster number and not shoot number.

Ruhl and Clingeleffer (1993) found that minimal pruning Cabernet franc vines resulted in
reduce nitrogen accumulation in the perennial vine parts, particularly the roots and canes,
compared to that of spur pruned vines. Thus, together with reduced fertiliser application,
the effects would be magnified. Clingeleffer and Krake (1992) also report in these same
pruning style vines, minimal prune cordon trained had more than double the number of
shoots which had fewer and more closely spaced nodes. When comparing total vine size
between spur pruned vines and minimally pruned cordon trained spur vines, there was no
differences. Virus disease effects were also amplified with the minimal pruned system,
with yield loses as great as 20% depending of inocula. Berry size was reduced by 30%

with minimal pruned vines. Yield was not different compared to spur pruned vines.

Minimal Water

A common treatment in irrigation research is to investigate extremes in water use, that is,
100% field capacity compared to reduced quantities, and also investigations into the effects

of water deficits at key phenological stages of development, and their impacts on yield and

quality.

The water status of the grapevine strongly affects berry size (Smart et al., 1974; Matthews
et al., 1987; McCarthy, 1997). Water deficits between flowering and veraison decrease
berry size, which is often irreversible even if there is no water shortage after the beginning
of ripening (Matthews et al., 1987; McCarthy, 1997, 2000). Yield reduction was
apparently related to reduced berry weight. Van Zyl (1984) found that re-application of
water to field grown Colombard vines that were water stressed between flowering and the

beginning of the lag phase did not result in an increase in berry weight at harvest.



Shiraz vines growing in the MIA (NSW) had an applied water stress up to veraison. This
resulted in a significantly reduced berry size, the yield component most sensitive to water
stress (Smart et al., 1974), even though well irrigated after veraison did not result in
berry/vine recovery. Hardie and Considine (1976) also reported yield reductions to
container grown Cabernet Franc vines in response to severe water stress, with the greatest
losses observed in stress applied in the three weeks post flowering, and most likely due to
reduced fruitset. Maturity was also delayed, especially when stress was applied later.
Elsewhere, it has been shown that during the ripening period (Stage Ill), the size of
stressed berries recovers partially, if not totally, if water is available, to varieties such as
Colombard (Van Zyl, 1984) Concord (Poni et al., 1994) and Shiraz (McCarthy, 1997). In
summary, final berry size appears to be influenced more by water deficits between

flowering and veraison than between veraison and maturity.

Irrigation and interaction effects

Freeman et al., (1990) found that irrigation compared to no irrigation and pruning to a high
node number (160 nodes) compared to a low node number (20 nodes) both delayed sugar
accumulation (by about 2 weeks) due to an increase in yield and increased total sugar
production. In some years, severe pruning together with irrigation hastened sugar
accumulation and in others delayed ripening compared to non-irrigated vines although
yield levels were similar. Acidity and pH of juice was lower in non-irrigated vines, with

juice acidity decreasing during fermentation.

Hepner et al., (1985) investigated Cabernet Sauvignon under four irrigation quantities.
These ranged from 220mm to 400mm applied at weekly or fortnightly intervals. Seasonal
water application in the range of 220 to 320mm did not have a considerable effect on wine
quality, whereas 400mm caused a significant quality reduction. Irrigation cutback during
the last six weeks before harvest in which 50% of irrigation was applied, advanced
ripening, but was not connected to improved quality in 3 of the treatments. However,
vegetative growth was reduced. Many of the changes seen in the experiment were
noticeable by year four in this five year trial. Therefore, short-term production deficits
appear to have no effect of yield and fruit quality. Furthermore, (Bravdo et al., 1985),
using the same field conditions, vines were further segregated into thinning treatments,
where 65, 40 or 20 bunches were retained per vine. The results implied that water uptake
could be increased by restricted irrigation, intensive vegetative growth and low crop load,

especially when an extensive root system already existed.



Minimal Nutrition

Considered one of the highest costs in vine production, how much nutrition do vines needs,
and which are the essential elements required. Currently, nitrogen is the most commonly
used mineral input, particular in the warm-irrigated regions of winegrape growing. Its use

to increase yields and vine vigour are undeniably understood.

In a three year trial on White Muscat/Kober 5BB field vines, nitrogen was applied as
ammonium sulphate in a single spring application of one of four rates; 0, 40, 80 and 160 kg
ha-1 (Gay et al., 2000). A number of parameters including yield, bunch number and mass,
berry mass, Botrytis bunch rot, TSS, pH, TA, pruning wood, leaf nutrient status were
obtained. Botrytis damage was more severe in the grapes fertilised with 160 kg ha-1 than
with the 40 kg ha-1 or zero N application. Differences in yield and vigour were small and
not significant in the first two years. In the third year, canopy differences were evident at
the highest N rates, whilst grape ripening was delayed as shown by Brix / acidity ratio
decreasing from 2.19 (0 N) to 1.45 (160 N).

In a four-year study comparing irrigation, pruning severity and nitrogen levels, Morris and
colleagues (1983) reported that there was little effect on yield and pruning weight due to

the nitrogen treatment, although TSS and colour were lower in the low N vines.

Treeby et al., (1996) in a field trial on Shiraz in Sunraysia looked at varying N fertiliser
application rates, on the wine grape composition. Nitrogen (N) was applied at either
summer or post-harvest at a rate of 40 kg N/ha, in a split rate, or at 80 kg N ha in a split
rate compared to a control receiving no N fertilisation. One week prior to harvest, bunches
were collected and composition evaluated. The results showed that those vines receiving
either no or 80 kg N ha had lower colour and total phenolic on a fresh weight basis, than
those receiving 40 kg N ha regardless of application timing. In the wines, colour density
was highest in wines made from grapes off vines not receiving N and receiving N only in
the summer, the lowest was the 80kg N ha treatment with colour hue, representing the
reverse order. Total anthocyanins were lowest in wines made from grapes off vines
receiving 40 kg N ha post-harvest or split or 80 kg N ha. The length of fermentation
strongly influenced the levels of total phenolic in the final wine, a similar trend to the berry
patterns. Extremes in N supply resulted in grapes of lower quality, but juice N possibly by
the role it plays in fermentation was a major factor in determining the quality of the final

product. Thus, by appropriate management of N supply in the vineyard it appears possible



to balance grape growers needs for high productivity, the winemakers need for unimpeded

fermentation and the consumers desire for full coloured red wine.

Minimal Pest and Disease control

In warm irrigated regions, the benefits of our generally hot weather appear to be
unfavourable for pest and disease outbreaks. However, the biggest culprits are fungal

infections namely powdery and downy mildew (especially if rain occurs).

In a 4-year investigation on field grown Concord vines, Gadoury et al., (2001) to
determine the effects of powdery mildew on vine growth, yield and quality on vines grown
at three cropping intensities, vines were either routinely sprayed with a fungicide to protect
from fungus attack or inoculated with spores and left unsprayed. Failure to control
powdery mildew resulted in chronic reduction in wood maturity measurements as the
number of nodes on canes that developed periderm. The reduction in nodes did not reduce
yields, possibly due to compensation in shoots produced from the remaining nodes.
Powdery mildew did not affect bud survival or vigour, measured as the number of shoots
produced per node on retained canes. The most significant effects of powdery mildew were
on berry sugar levels, juice colour and acidity, which on unsprayed vines were sometimes
reduced below minimally acceptable thresholds for processed grapes. This occurred in all

pruning treatments, but was most pronounced at higher cropping levels.

Crop thinning via chemical application

Crop thinning is a method that may be implemented to reduce crop loads in winegrapes. It
has previously been used with success in the dried vine and table grape industries. These
industries have trialled a number of chemical amendments to thin the crop such as
ammonium nitrate (Mollah and Krstic, 2000 and Zabadal et al., 1997), copper sulphate
(Zabadal et al., 1997), potassium iodine (Weaver and Pool 1971a,b), potassium carbonate,
potassium hydroxide and urea (Mollah and Krstic 2000). The use of hormones has also
been applied to thin grape crops. More recently, ethylene based products such as ethephon
(Ethrel) has been used.

In crop thinning experiments, Zabadal et. al. (1997) trialled ammonium nitrate at 120 and
750 g/L at four growth stages for fruit removal with increased effectiveness with later
applications. Late applications (at shoot length of 30 cm) using ammonium nitrate (120

g/L) were considered to have the optimum thinning effect if applied to 14 % of the vine. In



this experiment copper sulphate (7.5 g /L) was also evaluated on 30 cm long shoots with a
similar result to ammonium nitrate (Zabadal et. al. 1997). Potassium iodine was used as a
thinning agent by Weaver and Pool (1971a,b) on Thomson seedless with a greater than
90% thinning rate achieved at pre-bloom and bloom. Mollah and Krstic (2000) evaluated
the effectiveness of ammonium nitrate, potassium carbonate potassium hyrdroxide and
urea on Sultana and Carina cordon bunches. Ammonium nitrate was considered to be the
most effective at the rate of 2.5% applied when 9 leaves are fully separated and 3% at 13
separated leaves. Urea was found not to cause relative fast (1-4 days) necrosis of the fruit
as observed with other fertilisers but the fruit loss occurred over 2-3 weeks. The action of
urea in thinning of berries are unlike that of any other fertiliser or published results of urea
toxicity in leaves. This delay reaction could be a unique response of grape berries to urea
or ammonium poisoning or the high levels of urea are acting as a protein denaturant and

enzyme inhibitor (Engel 1977).

There has been extensive research to the use of Ethephon in viticulture, and this has been
reviewed by Szyjewicz et al., (1984) in which the hypotheses concerning its interaction
with endogenous hormones have been proposed. To varying degrees, it influences colour
development, fruit maturity and composition, abscission, vegetative growth, buds,
propagation, seeds and sensory characteristics of grapes and wine. Numerous factors
including cultivar, concentration, timing, method of application, pH, adjuvants,
temperature and vine water status all influence the grapevines response to ethephon, which
have all been discussed in this published review. Unfortunately, the majority of the
literature focussed on this product is used in investigations of colour development and

ripening in the table grape industry.

Szyjewicz and Kliewer (1983) investigated the use of a single application of 750ppm
ethephon (Ethrel) at nine different stages of development on field grown Chenin blanc
grapevines. The first treatment began at full flowering, with eight subsequent treatments
sprayed at one week intervals following flowering. Results were compared to unsprayed
control. Overall yield, primary crop yield, and number of primary clusters were
significantly reduced in vines treated with ethephon within 3 weeks post flowering, where
whole bunches were abscised, a result similarly reported by Mannini et al., (1981) and
Weaver and Pool (1971b), however, contradictory results are presented in fruit
composition results. The authors in this study reported a reduced TSS and pH and
increased TA in fruit at harvest from the vines sprayed early and exhibiting these yield
reduction, which to the contrary to the work of Jensen et al., (1980); Singh and Chundawat
(1978); Weaver and Pool (1971a) and Weaver and Montgomery (1974) who reported



either increases in TSS or decreases in TA even those the yield results are similar. The
results clearly show that ethephon reduces crop yields if the growth regulator is applied at

a proper physiological stage of berry development.

Nir and Lavee (1981) applied ethephon to different organs of both detached and intact
shoots of one year old greenhouse grown grapevine cultivars Perlette and Cardinal.
Recovery of *C-labelled compounds, 48 hours after application indoors to detached leaves
was only 5%, even though 20% of the ethephon applied penetrated the plant tissue. Thus,
transport to the plant is very slow. The ethephon did not translocate to the sink regions of
the vine, for example fruit, shoot tip, as typically assumed with phloem transport.
However, when applied to the growing tip (Hirschfeld, 1979) growth was inhibited.

Mannini et al., (1981) applied ethephon at the early flowering stage to mature Zinfandel
grapes at 1000 ppm to the top of vine, 300 ppm to fruit area, 1000 ppm to topped vines.
The vine topping treatment reduced the weight and volume relative to the other two
treatments. This treatment also reduced the pruning weights compared to the 300 ppm
treatment only. This later treatment (fruit only sprayed) had significantly higher TSS, but
not significantly higher yields. This is unlike the effect of the treatment where ethephon

was applied to the top of the vine where a yield decrease was observed.

Weaver and Pool (1971a) found that ethephon when applied to Thompson Seedless and
Carignane at a rate of 3000 ppm at pre-bloom or bloom caused curling of shoot tips and
development of abscission layers at the apical nodes. Ethephon reduced the crop on
Thompson Seedless at all concentrations (ranging form 30 ppm to 3000 ppm); with the
lowest concentration most effective at pre-bloom and caused a delayed budbreak in the
following season. With Carignane, fruitset was reduced by all treatments except when
sprayed after that time, however, for effectiveness proper timing and concentration must be

determined for different cultivars.

The effectiveness of ethrel as a thinning chemical for Muscat of Alexandria grape was
examined with various timings and concentrations of application. Ethrel applied at 50
mg/L by cluster dipping or shoot spraying at full flowering or 6 days-post-flowering,
resulted in over-thinning and chemical injury, and no thinning effect was found when

ethrel was applied at 5 or 10 mg/L on these same dates or at 12-days post flowering.

There is an abundance of research in to table grape practices in which GA is used to firstly

increased ‘shatter’ or decrease berry number followed by subsequent sprays at fruit set to



increase berry size. Described as early as 1974 by Winkler in his reclaimed viticulture
textbook, the known affects of GA sprays to reduce number of berries is well understood,
particularly in the table grape industry. Dokoozlian and Hirschfelt (1995) have more
recently worked in this in the US Table grape industry and Ben-Tal in Israel (1995), and
have reported the practicalities of timing of cluster removal. They suggest that thinning
prior to flowering and prior to extensive canopy development is optimal because the fruit is
attainable and easily identified in the vineyard, however the risks too are great as berry set
and cluster size is known at this time. This can result is consequential yield impacts should
the winegrape grower find a home for fruit later in the season and yield availability is

severely depressed. The effects of GA treatments in wine grapes are relatively unknown.

Crop thinning via hand removal

Morris et al., (2004) looked at either flower thinning by hand or shoot thinning (to the level
attained by a known flower number removal). Thinning treatments had little effect on
bunch or berry weights, or berry composition. Shoot thinning decreased yields
consistently, (cluster number) for all cultivars investigated, but flower cluster thinning
affect only red cultivars it would offer a viable approach to achieving balance between
growth and fruiting. The effects of thinning method and shoot position on fruit
composition varied with cultivar. These preliminary data indicate that crop control of the
cultivars studied can be accomplished by flower cluster thinning and shoot thinning

however, the response to thinning varies with cultivar.

In a five year trial of three popular winegrape cultivars, Keller et al., (2005) investigated
the effects of cluster thinning either at one month post flowering or at veraison on deficit
irrigation vines. The results describe that on average over time, removing between 30-40%
of bunches had no influence on vegetative growth, but reduced yields by about 35% in red
varieties and 20% in white varieties. There were no reportable disadvantageous effects in
terms of vine balance, vigour, fruit composition, therefore, the impacts of this treatment
appear minimal and the vine can return to a productive state rapidly. It is unclear whether
these results would be maintained/consistent had fruit removal been performed earlier or

greater levels of fruit removed.

Holzapfel et al., (2006) reported that vine productivity was considerably changed by
manipulating the post-harvest period in the previous year. An extended period (early crop
removal) stimulated vigour and yield formation in the subsequent season, while shortening

the assimilation period after harvest (leaf removal at harvest) had the opposite effect. Fruit



ripening was delayed by crop removal in the previous season in the warm-irrigated regions
where the study was conducted. This has important implications for the sustained

management of grapevines in attempt to produce consistent high yields.

Vines of cultivar Sangiovase, Merlot and Cabernet Sauvignon grown in vineyards were
thinned at three levels (0%, 20% and 40%) just before veraison eliminating all distal
clusters for three consecutive years. In all cultivars, the cluster thinning significantly
reduced the yield in the 40% intensity level. The reduction of yield observed was not
proportional to the cluster thinning intensity due to significant increases of berry and
cluster weight. Decreasing yield caused earlier ripening, increase pH and TSS,
anthocyanins, polyphenols and total nitrogen in the must. By year two, the percentage of
clusters affected with more than 5% incidence of Botrytis cinera was reduced above all in
40% thinned vines (Palliotti and Cartechini, 2000).

Crop thinning subsequent to fruitset can help regulate yield and improve fruit composition
at harvest. The study investigated the effects of crop removal after fruitset (when berries
were pea size) using a machine harvester in Sunraysia. Specific zones of the canopy were
targeted for thinning to remove a predetermined percentage of the fruit and avoid over-
thinning. The responses were compared to mechanical machine thinning with control (un-
thinned vines) and hand thinned vines, where the same proportion of fruit was removed as
the machine. The reasoning for the machine thinned treatment was to assess the damage to
fruit and foliage and reduced yield. Both thinning treatments successfully reduced yield,
advance fruit maturity (TSS at harvest) Berry weight, as too anthocyanin was increased by
thinning, thus, mechanical thinning successfully reduced crop level to the target yield, and
improved fruit quality. Regulation of yield across large areas of vines quickly and cost
effectively is offered here as minimal damage was seen to the vines (Petrie and
Clingeleffer, 2006).

Conclusion

Mothballing is not an area that has had extensive research, however under circumstances of
oversupply, reduced water availability, unsustainable returns and rising input costs it is
attracting more interest and requires further scientific investigation to reduce the risks
associated with techniques and ensure the opportunity to return the vineyard to a

productive state.
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APPENDIX 2 — Grower survey & results



Benchmarking the impact of oversupply in the vineyard

Yes \ No
Has your business been affected by over supply pressures? \

Yes No How

Have you taken steps to mothball your vineyard?
IOR to reduce production?
Do you require assistance with this?

|Properly size (please specify Ha or Acres) \

Prior to OVEI'SHDDIV pressures
Please answer the following as an indication of what you would have done prior to the oversupply pressures affecting your
business.

Cover crops Yes No  |Permanent cover crop
| Would you normally plant a cover crop prior to oversupply pressures?

Pest & Disease preventative spray program

Frequency of preventative spray application prior to oversupply pressures, assuming disease pressure is NOT high?
Once every 10 days Once every 14 days Once every 20 days Other

Chemical types - which chemicals would you have used prior to oversupply pressures, assuming the disease pressure
is NOT high?

Powdery Mildew Botrytis
Sulfur Legend Filan [Sumisclex
Prosper DMI Teldor 500 Rovral
Flint Ecocarb Scala Cheers 720
Cabrio None ISwitch Carbendazim
Captan None
Downy Mildew
Copper Cabrio
Polyram Flint Others
Dithane / Mancozeb Ridomil
Captan IAxiom
Bravo / Cheers 720 etc |Acrobat
Other None
Weeds
What level of weed management strategy would you have used in the vineyard prior to oversupply pressures?
Strict - no weeds Good - control of weeds but some weeds Fair - control of weeds when None
still present numbers were high

What type of weed management strategy would you have used prior to oversupply pressures?

Chemical [Slashing [Cultivation [Combination - please specify

Chemical types - which chemicals would you have used prior to the oversupply pressures?

Illico Roundup 360 [Other - please specify |
Hammer Roundup PowerMAX

Fusilade Cameo / Surflan

Basta Sprayseed

Roundup CT Generic Glyphosate CT

Stomp Generic Glyphosate 360

Simazine None




Nutrition

At what timings would you have applied fertiliser prior to oversupply pressures, assuming an average growth / quality

year?

Budburst |Flowering [Veraison |Post harvest|Other Budhurst |Flowering |Veraison

Post harve:

st

Other

Whites

Reds

fix deficiencies only \\ess than 5 sprays /yr \between 5-10 sprays / yr \greaterthan 10 sprays / yr

Types of fertilisers used prior to oversupply pressures?

Liguids  |Soluble solids |Granular broadcast fertiliser

How often would you have applied foliar fertiliser prior to oversupply pressures assuming an average growth / quality year?

Yes No
Prior to oversupply pressures would you have monitored soil nutrients and characteristics through a soil
test?
Prior to oversupply pressures would you have monitored plant nutrients through a petiole test?
Irrigation Yes | No

Prior to oversupply pressures would you have considered making up-grades on your irrigation system?

Prior to oversupply pressures would you have considered converting to a fertigation system for nutrient
delivery?

Prior to oversupply pressures did you consider installing irrigation scheduling equipment?

Prior to oversupply pressures did you use irrigation scheduling equipment?

If so what type of irrigation scheduling equipment did you have?

|Gypsum blocks / G-bugs f'l'ensiometers \Neutron probes \EnviroScan |C-probes\

Prior to oversupply pressures how often would you conduct maintenance on your
irrigation system during the season?

Pruning
Prior to oversupply pressures would you have normally:

Machine prune Hand prune [Machine prune & hand clean up Minimal prune Other

Consultants

Prior to oversupply pressures would you have employed a consultant for advice and planning in any of the following areas?

Please specify which areas

Nutrition |Soil management & surveying |Imgahon Bud dissection |Pruning |Pest & disease |Other

New Technology

Yes

No

technologies?

Prior to oversupply pressures would you have been interested in learning about new vineyard management

Prior to oversupply pressures would you have considered adopting new vineyard management
technologies?

Mothballing

Yes

No

Prior to oversupply pressures would you have considered mathballing part of a patch?

Prior to oversupply pressures would you have considered mathballing a whole patch?

Prior to oversupply pressures would you have considered reducing input costs an a patch that could not
be sold?

Prior to oversupply pressures would you have considered reducing the crop load on a patch that could
not be sold?




06/07 Season

Please answer the following as a indication of what you plan to do in the 06/07 season.

Cover crops

Yes

No

Permanent cover crop

\Did you plant a cover crop

?

Pest & Disease preventative spray program

This season how often are you planning to apply preventative pest & disease sprays?

Once every 10 days Once every 14 days Once every 20 days Other
Which chemicals do you anticipate using this season?
Botryti
Powdery Mildew otrytis
Sulfur Legend Filan iSumisclex
Prosper DMI Teldor 500 Rovral
Flint Ecocarb Scala Cheers 720
Cabrio None Switch Carbendazim
Captan None
Downy Mildew
Copper (Cabrio
Polyram Flint Others
Dithane / Mancozeb Ridomil
Captan Axiom
Bravo / Cheers 720 etc Acrobat
Other None

Weeds

What level of weed management strategy do you anticipate using in the vineyard this season?

) Good - control of weeds but some weeds still | Fair - control of weeds when numbers
Strict - no weeds None
present were high

What type of weed management strategy do you anticipate using in the vineyard this season?
Chemical |Slashing [Cultivation |Combination - please specify
Chemical types - which chemicals do you anticipate using this season?
lllico Roundup 360 Roundup CT
Hammer Roundup PowerMAX Generic Glyphosate CT
Fusilade Cameo / Surflan Generic Glyphosate 360
Basta Sprayseed Other - please specify
Simazine Stomp None
Nutrition
At what timings do you anticipate applying fertiliser this season?

. Budburst |Flowering |Veraison |Post harvest Other Budburst |[Flowering |Veraison |Post harvest Other
Whites Reds

This season how often do you anticipate applying foliar sprays?

fix deficiencies only

less than 5 sprays

between 5-10 sprays

greater than 10 sprays

Types of fertilisers to be used this season:

Liguids  |Soluble solids

Granular broadcast fertiliser

Yes No

Will you monitor soil nutrients and characteristics through a soil test this season?

Will you monitor plant nutrients through a petiole test this season?




Irrigation

Yes

No

[This season will you consider making up-grades on your irrigation system?

[This season will you consider converting to a fertigation system for nutrient delivery?

[This season will you consider installing irrigation scheduling equipment?

[This season will you use irrigation scheduling equipment?

If so what type of irrigation scheduling equipment will you use?

[Gypsum blocks 7 G-bugs Tensiometers [Neutron probes [EnviroScan [C-probes|

[This season how often will you conduct maintenance on your irrigation system ? [

Yes

No

|Have you decreased the amount of water applied to the vineyard as a result of oversupply pressures?

Pruning
What type of pruning management strategy did you use this season:

Machine prune Hand prune [Machine prune & hand clean up [Minimal pruning  [Other |

Consultants
Will you employ a consultant for advice and planning in any of the following areas this season?

Nutrition |Soil management & surveying |Irrigation  |Bud dissection |Pruning |Pest & disease |Other

New technology

Yes

No

ill you be interested in learning about new vineyard management technologies this season?

ill you consider adopting new vineyard management technologies this season?

Mothballing

Yes

ill you consider mothballing part of a patch this season?

Will you consider mothballing a whole patch this season?

Will you consider reducing input costs on a patch that can not be sold this season?

Will you consider reducing the crop load on a patch that can not be sold this season?

Community

As a result of the oversupply pressures, has your spending decreased in the:

Yes

No

|Agricu\tural { horticultural community e.g. chemical merchandise stores, machinery, land etc?

Mildura and Swan Hill regional communities i.e. money spent in the towns?

Thank you for your assistance.




Grower Survey Results

Has your business heen affected by over
supply pressures?

4%
aves
o
96%

Have you taken steps to mothball your
vineyard?

18%
O ves
| Mo
BI%

Have you taken steps to reduce
production?

38%
62%

Do you require assistance with
mothballing or to reduce production?

I 18%
82%

Prior to over supply

Over supply

Would you normally plant a cover crop
prior to oversupply pressures?

7%
[ R
[ RS
1% O Parmanent Caver Crop
BE%

Did you plant a cover crop this season?

ik
I l 2%
%

O'ves
B rio
O Per ranent cower orop

Frequency of preventative pest & disease
spray application prior to oversupply
pressures, assuming disease pressure
is NOT high?

O Cnceevery Wdays
B Cnceevery Mdays
O Cneceevery 20days
O Cther

3%
12% 4%
T1%

How often are you planning to apply
preventative pest & disease sprays this
season?

13 e
D Every 10days
Bl Every 14cays
o D Every2days
O Cther
5%




Which chemicals would you have used
prior to oversupply for powdery mildew,
assuming the disease pressure is NOT
D%igh?

11% ‘ 0%

3% O Sulphur
@ Legend
O Prosper
13| g O Flint

W Cabric
[=]w N}
B Ecocarb
5% O Nene

Which chemicals do you anticipate using
this season for powdery mildew?

O Sulpiur

B Frosger
O Rint

O Cabrio

H Leg=nd

oo

B Ecocarh
O Hone

Which chemicals would you have used

prior to oversupply pressure for downy

mildew, assuming disease pressure is
s,  NOT high?

O Copper
| Polyram
0O Dithane/ Mancozel
0O Captan
| Bravo
0O Cabrio
& Flint

O Ridomil
W Axiom
| Acobat
O None

Which chemicals do you anticipate using

this season for downy mildew?
0%

B Copper
B Faiyram

O Dithane| Mancozeb
OCaptan

B Erauo

O cCabrio

EFint

O Rigoril

W Axiom

B Acrcbat

O Ctrers

O Mone

Which chemicals would you have used
prior to oversupply pressures for
botrytis, assuming the disease pressure
is NOT high?

0%)
1%—.‘“

19% O Filan
25% | Telder
O Scala
O Switch
L W Capian
4% O Sumisclex
| Rovral
0O Cheers720
M Carbendazim
44%

Which chemicals do you anticipate using
this season for botrytis?

OFlan

B Teldor
Ozada

O switeh

B Cspian

O Sumiselex

W Rowral
Ochess

Ml Car bendazim
M Nene

What level of weed management strategy
would you have used in the vineyard
prior to oversupply?

7% 0%

_ 25%

O Sirict
| Good
0 Fair

0O Mone

58%

What level of weed management strategy
do you anticipate using in the vineyard

this season?
o

Oatrict
B Good
OFfar




What type of weed management strategy
would you have used prior to oversupply
pressures?

1%

O Chemical
B Slashing
0 Cultivation

What type of weed management strategy
do you anticipate using in the vineyard
this season?

O Cherrica
B Sashing
O Cutivation

Which types of chemicals would you have
used prior to the oversupply pressures?

O llice

B Hammer

O Fusilade

O Basta

B RoundupCT

o Stomp

B Simazine

0O Roundup 380

W Roundup PowerMAX
B Cameo! Surflan

O Sprayssed

0 Generic Glyphostae CT
B Generic Glyphosate 360
B MNone

Which chemicals do you anticipaye using
this season to control weeds?

aillicz

B Hammer

O Fusilade

OEBasta

W Smezine

B Rouncuup 330

Il Roundlup Power MAX.
O careo

B Sor aysesd

H Serp

O Roundup CT

O Generic G yphosate CT
M Genric Glyphosate 260
W Cther

B Nore

What timings would you have applied
fertiliser prior to oversupply pressures
for white grape varieties, assuming an

average growth/quality year?
19

%

33%

D Budburst

B Flowering

D Veraison

0O Post Harvest
B Cther

- 18%

At what timings do you anticipate
applying fertiliser for white grape
varieties this season?

0%

0 Sudburst

B FAowering
0 Yeraison

B Post Harvest
B Other

What timings would you have applied
fertiliser prior to oversupply pressures
for red grape varieties, assuming an
average growth/quality year?

1%

4% D Budburst

B Flowering

36%,

0 Veraisan
0O Post Harvest
| Cther

At what timings do you anticipate
applying fertiliser to red grape varieties
this season?

B Budburst

¥

B Fowering
0 Yeraison

O Fost Harvest
W Other




How often would you have applied foliar
fertiliser prior to oversupply pressures,
assuming an average growth/quality
year?

Bfixdef icencesonly
Bli=ssthanSsprays | yr
D Sstween S 10sprays/ y

O Greater than 10 sprays | yr

4%
15%
3%
8%

How often do you anticipate applying
foliar fertiliser this season, assuming an
average growth / quality year?

7%
9%
DI Fix def iciencies only
BLessthanSsprays/ yr
DlBetween5-10sprays/ yr
O Greater than 10sgrays ! yr
25%
58%

What types of fertiliser would you have
used prior to oversupply pressures?

30%
40%
DOliquids
B Solucle solids
IO G znul ar br oadcast fertiliser
30%

What type of fertiliser do you anticipate
using this season?

29%
38%
Oligusos
B Soluslesdlids
O Granualar broadeast fertiliser
33%

Prior to oversupply pressures would you
have monitored soil nutrients and
characteristics through a soil test?

Ores
4%
- B

Will you monitor soil nutrients and
characteristics through a soil test this
season?

7%
93%

Prior to oversupply pressures would you
have monitored plant nutrients through a
petiole test?

28%, Oves
mre
B2%

Will you monitor plant nutrients through a
petiole test this season?

18%
82% I




Prior to oversupply pressures would you
have considered making up-grades on
your irrigation system?

2%
Oves
Eno
8%

This season will you consider making up-
grades on your irrigation system?

5%

95%

Prior to oversupply pressures would you
have considered converting to a
fertigation system for nutrient delivery?

I
a
[~ B
2%

This season will you consider converting
to a fertigation system for nutrient
delivery?

4%
Oves
Ene

96%

Prior to oversupply pressures did you
consider installing irrigation scheduling
equipment?

385%
Oves
-
B4%

This season will you consider installing
irrigation scheduling equipment?

6%
4%

Prior to oversupply pressures did you
use irrigation scheduling equipment?

413
Oves
a
5e%

This season will you use irrigation
scheduling equipment?

41%
5o




If you used irrigation scheduling
equipment prior to oversupply pressure,
what type did you use?

O Gypsumblocks | Grbugs
H Tenicmetres

DO Mevironprobes

DO Emviroscans

W Cprobes

If so what type of irrigation scheduling
equipment will you use?

O Gypsumblosks
B Tensicmetres
DNawtronprobes
OEnvirescan

M Corobe

Prior to oversupply pressures what
pruning techniques would you have
o used?

12%

Bl Machinepruns
Bl Hardprune

O Machineand hand
O Mininsl

B Crher

What type of pruning management
strategy did you use this season?

T

O Machinz prune

B Hand prune

O Machine and hand ¢l eanup
O Minimal pruning

Q24 Prior to oversupply pressures would you
have employed a consultant for advice and
planning in any of the following areas?

O putrition

B Soil managment
O irrigation

B Buddissection
| Pruning

O Pest &disease
B Ciher

Will you em ploy a consultant for advice
and planning in any of the following areas

this season?
8%

DO Nutrition

B il management Ssurveying
Oirrigation

O Euddissection

W Frusing

O Pestanddiseas

B Crher

Prior to oversupply pressures would you
have been interested in learning about
new vineyard management
technologies?

12%

Will you be interested in learning about
new vineyard management technologies
this season?




Prior to oversupply pressures would you
have considered adopting new vineyard
management technologies?

13%

-0

Oves
[- R

Will you consider adopting new vineyard
management technologies this season?

2
%

Prior to oversupply pressures would you
have considered mothballing part of a
patchg

Ovss
BN

Will you consider mothballing part of a
patch this season?

Prior to oversupply pressures would you
have considered mothballing a whole
patch?

T

Oves
[- 1)

Will you consider mothballing a whole
patch this season?

24%
es
EHe
8%

Prior to oversupply pressures would you
have considered reducing input costs on
a patch that could not be sold?

Will you consider reducing input costs on
a patch that the fruit can not be sold this
season?

35%
Oves
B
65%




Prior to oversupply pressures would you
have considered reducing crop load on a
patch that the fruit could not be sold?

Oves
Bt

Will you consider reducing the crop load
on a patch that the fruit can not be sold
this season?

Oves
EHo

Have you decreased the amount of water
applied to the vineyard as a result of
oversupply pressures?

Oves
B Mo

As aresult of the oversupply pressures,
has your spending decreased in the
agricultural / horticultural com munity e.g.
merchandise stores?

9%

Oes
B No

As aresult of the oversupply pressures,
has your spending decreased in the
Mildura/ Swan Hill regional communities
i.e. money spent in the towns?

O'es
Bro




APPENDIX 3 - Industry Forum Report



Mothballing Strategies Forum

16™ August 2006 — DPI Irymple
Compiled by Liz M°Guire — Murray Valley Winegrowers’ Inc.

Executive Summary

The GWRDC-RITA funded Mothballing project aims to investigate various steps of
mothballing, its implementation and the consequences. “Mothballing” is a term that has
been associated with the need to place vineyards into a non-productive state to allow the
industry to return to balanced supply and demand model.

Mothballing has yet to be investigated, and as such, the short and long-term effects and the
time required in returning the vineyard to a productive state is unknown. One component
of this project is to hold a Mothballing Strategic Forum.

The Mothballing Strategies Forum invited industry representatives, viticultural consultants
and industry scientists to participate in an exercise designed to determine and explain
potential techniques to mothball a vineyard. The participants nominated a list of potential
mothballing techniques, as listed below;

Chemical removal of fruit,

Physical removal of fruit,

Minimal input,

Severe winter pruning,

Cutting the vine below the cordon,

Removing the top cordon,

Irrigation stress at flowering and,

Zero Input.

N ~wd R

Participants discussed the pros and cons of each technique, they considered the short and
long term effects these techniques could have in the vineyard and they contemplated the
time it would take to return the vineyard to a productive state.

After considering each technique, the group indicated that options 1-4 were the “best, most
practical” potential techniques for mothballing the vineyard, ie, resulting in minimal effect
on the vineyards return to productivity after one seasons of implementation. Option 3 was
seen as a technique that would be used in co-operation with most potential mothballing
techniques. Options 5-8 were not seen as practical options for mothballing the vineyard,
and option 8 seen only as an approach to exit the industry, however, the group would not
advocate this technique. Overall, it was clearly conveyed that these techniques should only
be considered in the short-term only (one season). There was some uncertainty with
specific techniques, such as the use of Ethrel to remove fruit.

Major concerns expressed by the group, however, indicated that mothballing the vineyard
would not provide the silver bullet for growers, and that mothballing the vineyard could in
fact cost as much to maintain a producing vineyard. (These claims are not addressed in this
report but will be addressed as part of the bigger project.) Forum participants emphasised
that growers would need to assess the age of the vineyard, the health of the vines, vineyard
variability, vine nutrition, pest & disease pressures before implementing any potential
mothballing technique. Implementing potential mothballing techniques would be very
specific to individual vineyard situations and these conditions would determine the rate of
success and the time required to return the vineyard to productivity.

Detailed in this report is a compilation of ideas and thoughts collected from participants
regarding potential techniques for mothballing the vineyard.

Project Committee
e Liz M°Guire — Murray Valley Winegrowers’ Inc,
e Nicole Dimos — DPI1 VIC,
e Jeff Milne — DPI VIC,
e Mark Krstic — DPI VIC



e Greg Moulds — NSW DPI,
e Jeremy Giddings — NSW DPI,
o Peter Clingleffer — CSIRO.

Forum Facilitator

e Stephen Kelly — Evaluation and Facilitation Specialists

Forum Participants

Industry / Viticultural consultants

Government

Marcus Everett — Foster Wine Estates

Mark Krstic — VIC DPI

Jason Cappello — Riverina Industry Development
Officer

Bob Emmett — VIC DPI

Tim Smythe — Riverland Industry Development
Officer

Keiran Murphy -DPI VIC

Jim Hardie - CEO - CRCV

Michael Treeby — CSIRO

Guy Darling — King Valley Winegrape Growers
Association

Peter Magarey — SARDI - S.A

Kym Ludvigsen — Viticultural consultant —
Grampians

Mike McCarthy — SARDI - S.A

Jan O’Connor — O’Connor Harvesting

Denis Mills — Murray Valley Representative

Aims of the forum

List potential techniques for mothballing the vineyard,

Detail strengths and weaknesses of each technique, so growers could make informed
decisions if deciding to implement techniques,

Identify potential short and long-term implications for these techniques on future
vine health and fruit quality,

Assess how quickly the vineyard could be returned to production after using these
techniques of mothballing,

Rank techniques in terms of practicality that growers could implement in the
vineyard.

Potential Mothballing Technique Reports

Please note the information contained below was obtained from the participants of the
forum and has no specified scientific basis at this point in time. As such the information
should be viewed with caution.

1. Chemical Crop Removal

Chemicals including Ethrel, Calcium Nitrate, Urea etc. have been suggested as possible
options for use at flowering to desiccate flowers and remove the majority of the crop.

The benefits of this method regardless of the agent include:

Decreased water use and disease risk,

There would be a decreased demand on vine carbohydrates,

May decrease fruitfulness and reduce cropping load in the next season if the
industry situation hasn’t improved,

Replicating the effect of frost,

Could use chemicals for disbudding purposes,

Cost effective.

The disadvantages include:

Decreased opportunities to market fruit for sale because it has been removed,
Need to adjust disease program to account for changes in growth age,
Still has a cost,



May be some drift effect though this is thought to be minimal,

Ethrel may have longer term effects on production,

May have an increase in shoot length, which will require extra management, though
it will depend on the time of treatment,

Ethrel currently has no registration for this purpose and has no MRL,

Increased vine vigour,

Unintended consequences,

There will likely be varietal differences in regards to rates and timings.

Participants were asked to consider the short and long-term effects chemical removal
would have on the vineyard taking into consideration vine health, fruitfulness, vigour pest
and disease, etc.

The short-term effects that were communicated by the participants included the
following:

There was some concern that GA was not a viable option due to seed component of
winegrapes,

There seemed to be no effect of the chemicals listed on vine health,

There was uncertainty about the effect of the chemicals listed on bud fruitfulness
though some participants indicated that there should be no effect,

Vigour was agreed would increase as a result of fruit removal,

This technique would require a minimal input program and good monitoring of vine
health and nutrition to work,

There were some concerns about Ethrels’ S6 status and the OH&S risks involved
with the use of this chemical.

The long-term effects included:

Ethrel and GA should have no effect of vine health,

Some participants indicated that the application of calcium nitrate or urea could
possibly increase vine health due to the application of nitrogen,

The effect Ethrel on bud fruitfulness was unknown though some believed that there
may be no effect. The use of Ethrel may increase vigour though largely the effect on
vigour was unknown.

Participants had mixed thoughts on the use of calcium nitrate. They believed it
could increase bud fruitfulness, have no effect or the effect was unknown,

The use of urea was thought to increase bud fruitfulness or the effect was unknown,
The use of GA was thought to have no effect on bud fruitfulness or vigour,

The use of calcium nitrate or urea would increase vigour,

Other possible chemicals suggested included:

Sulfur, Zinc, Sprayseed, Carbomate, NAA.

2. Physical Removal of Fruit

Physical removal was discussed in regards to harvester use at pea size berries and the use
of box hedging in summer when the fruit has set and trying to remove as much fruit and
canopy at this stage.

The benefits of this method included:

Decreased vine inputs,

Quick and environmentally friendly,

Don’t have to use chemicals,

Decreased disease risk if summer pruning is applied,

No MRL issues,

Still have the opportunity to sell the fruit due to the timing of operations,



Cutter bars are cheap and many growers have the ability to use them without
involving a contractor,
Minimise canopy.

The disadvantages of this method included:

Potential increase in vigour especially with harvest removal of fruit,

Cost involved,

Never 100% of fruit removed,

Requires timely availability of service and equipment especially when using the
harvester,

Damage to vine,

Damage to canopy and canes from the harvester could increase pests and disease,

Participants were asked to consider the short and long-term effects of this technique on
the vineyard, taking into consideration; vine health, fruitfulness, vigour pest and disease,

etc.

A.

Harvest removal of fruit (berries at either pea-sized or veraison)

The short-term effects of this method included:

Increased vigour,

Increased fruitfulness,

Vine health unchanged,

No effect on pest and disease,
Nil effects on vine,

The long-term effects of this method included:

B.

Increased vigour, irrigation management important,

Vine strength possible reduced over a number of season, decreased carbohydrate
stores,

Possible decreases in fruitfulness with high vigour shaded vines,

Nil effects.

Fruit and canopy removal at fruit set

The short-term effects of this method included:

Major regrowth of shoots,

Increased number of shoots per vine,

Secondary buds shooting,

Pest and disease pressures with new shoot growth and residual fruit,
Decreased water use,

Potential sunburn of new tissue,

Decrease in bunch and berry weight.

The long-term effects of this method included:

Carbohydrate decline,

Delayed vine recovery,

Declining fruitfulness — will depend on vine status before the treatment,
Changed architecture,

More buds per vine,

More costs in regards to spraying and pruning,

Congested spurs.

3. Minimal inputs



This technique involved the use of vineyard management techniques that used the minimum
amount of inputs to maintain the vineyard’s health and production potential.

The benefits of this method included:
e Cost saving,
Opportunity to obtain off farm income,
Temporary water trade,
Reduced vine vigour and crop load,
Promotes best management practices,
Reduced vigour could assist with pest and disease management.

The disadvantages of this method included:
e Strategy and implementation costs,
e Risk of prolonged recovery period,
¢ Risk of pest and disease proliferation if strategy is inadequate,
e Opportunity cost (ie the need to maintain the vineyard instead of investigating
alternative enterprises),
e May not affect crop load,
¢ Relatively high cost compared to other more destructive methods,
e Weed control.

Participants were asked to consider the short and long-term effects of this technique on
the vineyard on fruitfulness, carbohydrates, vine health, pest and disease, nutrition, water,
soil health etc.

The short-term effects for this method included:
¢ No effect on fruitfulness,
No effect on carbohydrates,
Slight effect on vine health and nutrition,
Moderate effect on pest, disease and water stress,
No effect on soil health,
Will be dependent on soil type, variety, rootstock and region and will require good
monitoring and management.

The long-term effects of this method included:
e Slight effect on fruitfulness,
e Moderate effect on carbohydrates, vine health, pest and disease, nutrition and water
stress,
e No effect on soil health,
e Depletion of soil fertility at depth,
e Improvements due to organic matter addition?

4. Severe Winter Pruning

This involved the removal of as much fruitful wood as possible. This could include hand
pruning or the box hedging very tightly.

The benefits of this technique included:
e Maintain vine structure for return to productivity,
e Reduced crop load and canopy will make it easier to manage vine health under a
reduced input regime,
o Cost effective,
e Only single season effectiveness,

The disadvantages of this method included:



Potential vigour control problems,

Tight bunches,

Eutypa risk increased,

Crop load will increase,

Disease control?

Has to be combined with minimal input to work,
Increased management of wood removal,

Excessive shoot growth,

May need specialist equipment which could involve a contractor,
Cost,

Trellis / cordon configuration may not be appropriate.

Participants were asked to consider the short and long-term effects of this technique on
the vineyard, taking into consideration; bud fruitfulness, vigour, carbohydrates vine health,
fruitfulness, vigour pest and disease, etc.

The short-term effects included:
e Decreased yield potential,
Vigour issues, could induce a vigour cycle,
Improve vine structure,
Moderate effect on fruitfulness and vigour,
No effect on vine carbohydrates,
Increase in pest and disease?
Minimal effect on vine health,
Training and desuckering management costs.

The long-term effects included:
e Trunk disease issues,
Improved vine structure,
Removal of MOG potential and diseased wood,
Decreased fruitfulness,
Minimal effects on vigour, carbohydrates, pest and disease,
Slight effect on vine health,
Reduce vine variability, getting rid of non-productive cordons,
Encourages latent buds.

5. Cutting cordons

This method involves the cutting of cordons at two different levels, either under the bottom
cordon leaving only the trunk or above the first cordon and just removing the top wire. The
practicality of this method and the cost involved in re-training questions whether this
would be a viable option for growers looking to mothball the vineyard.

The benefits of this method included:
e Crop removal or crop reduction,
Save inputs in regards to water and sprays,
Can restructure vines when retraining,
Opportunities for new trellis design,
Should get a good number of shoots for retraining.

The disadvantages of this method included:
e Cost of removing the wood,
e Cost of retraining,
e Phomopsis danger,



Eutypa — the cost of preventative treatment,

Increased diseased pressure as a result of dense sprawled canopy,
Not mothballing,

Crop load balance harder to manage,

Effects on saleable fruit quality,

Huge number of shoots that need to be managed,

Suckering issue.

Participants were asked to consider the short and long-term effects of this technique on
the vineyard, taking into consideration; vine health, fruitfulness, vigour pest and disease,
etc.

A. Cutting the top cordon off

The short-term effects included:

Only the majority of the crop not all the crop,
Increase vegetative growth,

Increased pest and disease pressures?
Decreased fruitfulness.

The long-term effects included:
e only have one cordon left,
ease of management — pruning / harvest,
alternative vigour / canopy management strategies required,
fruitfulness will increase over time,
relatively stable fruitfulness,
increased vigour and disease (eutypa and phomopsis risk).

B. Cutting vines below the cordon
The short-term effects for this method included:
e Total fruit removal,
Increased vegetative growth,
Variable responses,
Costly,
Decreased fruitfulness,
Increased disease risk,
e Potential for some vines to die,
e Vineyard variability will become more obvious.

The long-term effects of this method included:
o Likely to loose the crop for 2 yrs,

Big retraining cost,

Vine and vineyard variability,

Decreased fruitfulness,

Increased vigour and disease risk,

Potential for some vines to die.

6. Irrigation stress at flowering

This method involved severe irrigation stress at flowering to induce bud abortion. This
method requires a lot of attention to detail and the rate of success would depend on rain at
flowering and whether the vine could source moisture from the soil even under irrigation
stress. This method may cause a smaller set but would never return a 100% success rate.

The benefits of this technique included:



Crop could drop off,

Decreased irrigation will produce smaller vines and reduced vigour,

Lower disease pressure,

Water savings, temporary transfer or use of water for a more productive use,
Irrigation system may require less maintenance?

Environmental benefits?

The disadvantages of this technique included:
¢ Vines could die if the irrigation stress is too severe,
Lower carbohydrate reserves,
Rain could ruin the process, lack of control,
Rootstock influence,
Block variation will influence success,
Need to have precise timings in place,
Average grower may struggle to get success with this method,
Impact on bud fruitfulness,
Decreased root biomass,
Not effective at flowering only,
Salinity issues could influence the effect on the vines,
Increased weedicide costs,
Not possible in non-irrigated regions with high rainfall,
e Physical system restrictions.

Participants were asked to consider the short and long-term effects of this technique on
the vineyard, taking into consideration; vine health, fruitfulness, vigour, etc.

The short-term effects included:
e Lessvigour,

Smaller bunches,

Decreased yield,

Decreased bud fruitfulness,

Stable vine health,

% of crop would remain.

The long-term effects included:

e Potential increase in bud fruitfulness due to a more open canopy and increased
exposure to sunlight,
Possibly large crop in following year if increases in fruitfulness,
Possible decrease in fruitfulness if levels of stress is too high or the timing is off,
Stable vine health,
Stable vigour ,
Chances of permanently debilitating vines.

7. Zero Input
This method was indicative of walking away and not maintaining any part of the vineyard.
Fixed costs such as rates would still need to be considered and the forum participants
indicated that if this was the path chosen, an exit from industry strategy should be
examined.

The benefits of this technique included:
e Low cost,
Retain vine structure,
Could add livestock to the vineyard as an alternative enterprise,
Potential to divert water use,
Decreased labour inputs,



Opportunity to obtain off farm income.

The disadvantages of this technique include:

Increased risk of disease and carry over of disease,

Legal implications of walking away,

Decreased carbohydrate reserves,

Degradation of vine structure,

The variability in the vineyard will become more noticeable,
Introducing new enterprises costs money and requires some skills,
High cost to return to production or to redevelop vines.

Participants were asked to consider pest and disease, pruning to get back to quality,
nutrition, fruitfulness, etc when considering the potential short and long-term effects on
the vineyard.

The potential short-term effects included:

Pest, disease and weed build-up,
Minimal nutrition effect,

No effect on pruning,

A perceived increase in bud fruitfulness,
No dramatic effects in year 1.

The long-term effects included:

Pest, disease and weed build-up,

High input levels to return vineyard to production,
Carbohydrate depletion,

Smaller vines,

Neighbour complaints,

Legal implications,

Buyers perception,

Decreased fruitfulness,

Vines could die.

Ranking

Participants were asked to choose the method they felt would be most practical for growers
to use and had the best rate of success and return to productivity. Participants made their
decision and reached four different techniques:

Technique Chemical removal of | Physical removal Minimal Inputs Severe winter
fruit of fruit pruning
No. of votes 4 4 5 3
Reasoning Cheap and effective | No disease Totally integrated | Maintain good
problems vine structure
Still maintains vine It had been done Could get the Can get back into
health before with vineyard back into | production quickly
success production quickly
The technique would | Vine health and The last chance for | May get more fruit
need to be combined | vine carbohydrates | management and in the following
with a minimal input | are maintained that you were still | year.
program to controlling
effectively control management
vigour after the fruit
sink was removed
Can get back into Allows flexibility | Effective. Cost effective
production quickly. to sell fruit.




Left very little
crop.

Participants were also asked to choose a method they thought was least practical, with the
lowest rate of success and return to productivity. Participants made their decision and

reached the alternative three techniques:

Technique Cutting cordons Water stress at Zero inputs
flowering

No. of votes 7 2 6

Reasoning Of the cost involved A low probability of Creating more serious

SUCCESS

problems

The amount of labour needed
to get the vineyard back into
production

If not carried out in a
precise manner it could
cause stress and death
of vines

Choosing this option
indicated exiting the
industry

Vineyard variability could
cause stress which could
cause a mixed return to
production or vines to die

Vineyard variability
could limit the success
and the return to
productivity.

Serious costs involved in
returning the vineyard to
production

The risk of trunk diseases.

Legal implications.




APPENDIX 4 — Trial Design & Results



Mothballing — Potential Techniques and their Impacts

Compiled By: Gregory Moulds - District Viticulturalist, NSW DPI, Dareton

Introduction

In the 2004/05 and the 2005/06 seasons, the Australian winegrape industry struggled with oversupply,
many growers” were forced to harvest good crops onto the ground. Mothballing became a hot topic in the
industry, with many growers hopeful for solutions that would cut costs while protecting long-term
vineyard viability.

Mothballing has been defined for this trial as “To muaintain a non-producing vineyard with minimum
but critical inputs to allow a rapid return fo cropping for productive use / sale in the future when the
industry situation has improved.”

The trial was conducted at the NSW DPI Dareton Research Station. The treatments used in this trial were
developed mostly from a Mothballing Strategies Forum that was held in Mildura on the 16™ of Aungust
2006 as part of the GWRDC Mothballing RITA project.

Treatments used in this trial included chemical removal of fruit and severe winter pruning under different
rrigation regimes.

The trial was conducted over the consecutive seasons of 2006/07 and 2007/08. During this period the
industry oversupply situation mmproved however wvineyard circumstances were not favourable with
reduced water availability and longer growing seasons.

Oversupply 1s no longer in the forefront of grower’s minds. While the techniques used in this trial require
further investigations regarding chemucal registration and maximum residue limaits, they could potentially
provide relief to growers suffering the impacts of drought, ensuring long-term vinevard viabality.

Trial Objectives
1. To wvestigate potential mothballing techniques in the vineyard and their impacts on future
vineyard viability.

2. To observe the impacts of reduced wrrigation applications on commercial production.

Site Selection

Site History

The trial site was located 1n Chardonnay and Semullon planted m 1995, the area of each vanety being
0.57 ha Chardonnay and 0.6 ha of Semillon. The Chardonnay was grafted to rootstocks is Ramsey 40,
with small plots planted on 140Ruggeri, Schazmann, K5140 | SO4, 110Richter and Ramsey 39. The
Semillon was grafted to rootstocks Ramsey 40, Schwarzmann, K5132.

Generally the presence of different rootstocks would be detrimental to trial results, however this trial was
designed as a demonstration trial and the different effects caused by rootstocks under mothballing and
irrigation treatments highlighted the need to understand specific vinevard circumstances before
implementing management strategies.

The vines are planted 1n 3.5 metre rows with 2.5 metre vine spacing on a two wire vertical trellis, boxed
pruned with minimal hand cleanup.



The soil is a sandy loam, varying from 70-105cm top soil depth with a active root depth of 70-75cm and
a readily available water of 40-45mm. Soil salinity 1s between 20-55 mS/m.

The trial sites are irmgated by drp irmigation with dopper outlets spaced every 50cm. Nutrition was
applied to the trial sites via fertigation.

The trial sites had been well watered and had a full nutnition program, pest and disease schedule and had
a cereal cover crop for the four seasons previous to the trial. Table 1 shows a summary of history for
production. water applied and fertiliser.

Year Chardonnay Semillon

Total | Irrigations | Fertiliser | Total | Irrigations | Fertiliser

Yield ML /ha Kg N per | Yield ML /ha Kg N per

T/Ha Ha T/Ha Ha
199599 23.75 3.88 15 24 3.88 15
199900 10.56 2.05 40 118 2.39 46
2000-01 21.84 4.13 51 271 4.13 59
2001-02 27.8 3.45 51 114 3.85 63
2002-03 19.9 3.63 51 2496 372 57
2003-04 214 3.7 57 315 34 63
2004-05 26.4 32 39 1.6 3.88 is
2005-06 4.48 22 54 22
200607 16.5 2.7 (L2)® 10 11.1 19 8
2007-08 134 10 (1.2)* 15 10.3 13 14

Table 1: Summary of production, water applied & Nutrition
* Low water management strategy ML Ha 15 listed in brackets.

Method

Trial Design
Following 15 a description of the trial design in the Chardonnay and the Semillon sites.

Chardonnay

In the chardonnay site, eight rows were selected to conduct the trial. Four rows recerved a high water
(50% of normal water application) management and four rows received a low water management (25%
of normal water application). The two middle rows of each water management area were used for the
application of mothballing treatments, with the outer two rows acting as a buffer zone. Treatments were
applied randomly and all treatments described below were present in the high and low water management
areas. This patch was barrel pruned both seasons.

Semillon
The trial treatments were also applied to one row of the Semullon to investigate varety effects.
Treatments were applied randomly and were barrel pruned both seasons.

Treatments

Following 15 a description of the treatments applied. refer to the trial map located in Appendix 1 for
placement of treatments. All replicates each contained two vines. Photos illustrating treatment
application can be seen i Appendix 2.



Season 1 (200647)

caps intact.

Treatment When | How | Replicates | Comments
Chardonnay
Control 4 Vines were barrel pruned
Vines were pruned using
Heavy Pruning Late August Hand pruned back to the cordon 4 hand held loppers and small
hand saws.
4 leaf st bunches 3-5 Calcium Nitrate was applied to the foliage The treatment was applied
Calcium Nitrate 1 €al slage, UNENES J-acm, at a rate of 2 5kg/100L of water, plus 4 using a hand wand to the

G0mIM00L water of Agral wetting agent.

point of run off.

Calcium Nitrate 2

4 leaf stage and resprayed 2
weeks after.

Calcium Nitrate was applied to the foliage
at a rate of 2.5kg/100L of water, plus
60ml100L water of Agral wetting agent.

The treatment was applied
3 using a hand wand to the
point of run off.

Majority of bunches reached 50%

Ethrel was applied to the foliage at a rate

The treatment was applied

Ethrel 1 A - of 50mlf100L of water, plus 60ml/100L 4 using a hand wand to the

oWenng. water of Agral wetting agent point of run off

— o

Mﬂgm' 0;:; r:;:ersarz:;caiir? ?hi Ethrel was applied to the foliage at a rate The treatment was applied
Ethrel 2 ma.or% e of 50ml/100L of water, plus 60ml/100L 4 using a hand wand to the

Y reached 90% er?it set. water of Agral wetting agent. point of run off.
: - : L GA was applied to the foliage at a rate of The treatment was applied
%gl))ere\llc Acid Ma]on;yogfnfb?lgﬁr?nreached 50 ppm plus 60ml/100L water of Agral 3 using a hand wand to the

° 9- wetting agent point of run off
Majority of bunches reached The treatment was applied
Sulphur & oil 100% flowering, at the hottest The s%%rgy ?ggll_‘ig. &)‘;g? f?l:zgf;;ao:-late of 3 using a hand wand to the

time of the day. g P T point of run off.

Treatment When How [ Replicates | Comments
Semillon

Control 2 Vines were barrel pruned

Calcium Nitrate 1

4 |eaf stage, bunches 3-5cm,
caps intact.

Calcium Nitrate was applied to the foliage
at a rate of 2.5kg/100L of water, plus
60mI/100L water of Agral wetting agent.

The treatment was applied
6 using a hand wand to the
point of run off.

Calcium Nitrate 2

4 leaf stage and resprayed 2
weeks after.

Calcium Nitrate was applied to the foliage
at a rate of 2.5kg/100L of water, plus
60mI/100L water of Agral wetting agent.

The treatment was applied
2 using a hand wand to the
point of run off.

Ethrel was applied to the foliage at a rate

recovery

pruned only in season 2

- o The treatment was applied
Ethrel 1 Majority of b#;igﬁ? reached 50% of 50mIMM00L of water, plus 60mlL/100L 2 using a hand wand to the
9- water of Agral wetting agent. point of run off.
- o Ethrel was applied to the foliage at a rate The treatment was applied
Ethrel 2 Majoriy of bunches reached 50% | ~of 1 0omi100L of water, plus G0mif100L 2 using a hand wand fo the
CWenng. water of Agral wetting agent. point of run off.
Season 2 (2007/08)
Treatment When How [ Replicates [ Comments
Chardonnay
Control 4 Vines were barrel pruned
Vines were pruned using
Heavy Pruning August Hand pruned back to the cordon 2 hand held loppers and small
hand saws.
. Half the vines that received the heavy The aim was to chserve the
Heavy Pruning - August pruning treatment in season 1 were barrel 2 recovery rate after one

season of mothballing.

Calcium Nitrate 1

4 leaf stage, bunches 3-5cm,
caps intact.

Calciumn Nitrate was applied to the foliage
at a rate of 2.5kg/100L of water, plus
60mL/100L water of Agral wetting agent.

The treatment was applied
4 using an air blast applied 1o
the point of run off.

Calcium Nitrate 2

4 leaf stage and resprayed 2
weeks after

Calcium Nitrate was applied to the foliage
at a rate of 2.5kg/100L of water, plus
60mL/I100L water of Agral wetting agent.

The treatment was applied
3 using a air blast to the point
of run off.

Ethrel 1

Majority of bunches reached 50%

Ethrel was applied to the foliage at a rate
of 150mI/100L of water, plus 60ml/100L

The treatment was applied

wetting agent.

8 4 using a air blast spray to the
flowering. water of Agral wetting agent. point of run off.
- Ethrel was applied to the foliage at a rate The treatment was applied
Ethrel 2 Majority of l’],tl"nr:hes reached 50% of 100ml/100L of water, plus 50ml/100L 4 using a air blast spray to the
owering. ! p
water of Agral wetting agent. point of run off.
. . . o GA was applied to the foliage at a rate of The treatment was applied
%gl})erellwc Acid MEJOF'%EE_E%‘&;”EMWE' 50 ppm plus 60ml/100L water of Agral 3 using a air blast spray to the

point of run off.

Sulphur & oil

Discontinued in season 2.




‘ Replicates ‘

Treatment When How Comments
Semillon
Control 4 Vines were barrel pruned
Vines were pruned using
Heavy Pruning Mid-August Hand pruned back to the cordon 2 hand held loppers and small
hand saws.
X Calcium Nitrate was applied to the foliage The treatment was applied
Calcium Nitrate 1 4 leaf stagae,git:]r:;ges 3-5cm, at a rate of 2.5kg/100L of water, plus 4 using an air blast spray to
P ) 60ml/100L water of Agral wetting agent. the point of run off.
Calcium Nitrate was applied to the foliage The treatment was applied
Calcium Nitrate 2 4 leaf m.eg:eigi;ti?prayed 2 at a rate of 2.5kg/100L of water, plus 4 using an air blast spray to
) 60ml/100L water of Agral wetting agent. the point of run off.
- Ethrel was applied to the foliage at a rate The treatment was applied
Ethrel 150 Majority of l}THCheS reached 50% of 150ml/100L of water, plus 60ml/100L 6 using an air blast spray to
owering. water of Agral wetting agent. the point of run off.

Results & Discussion

Treatments were visually monitored throughout Season 1 (2006/07) and Season 2 (2007/08). Key
photos of treatments are attached in Appendix 2

Trials were hand harvested in January in both seasons.

Season 1 - 2006/07

In Season 1. the heavy pruning treatment showed the best results under both high and low water
management for reducing vinevard crop load, see graph 1.




Chardonnay - Season 1 (2006/07)
Yield versus Treatment versus water management
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Graph 1: Yield results for Chardonnay treatments under different water management in Season
1

The Calcium Nitrate 2 treatment which involved two separate applications at different tinungs
produced the best results for chemical removal methods in this season.

The Ethrel treatments were successful i reducing crop load below the control treatment. Ethrel was
mnitially chosen due to its use as a thinning agent in the apple and citrus industries. A number of
different rates were trialled to demonstrate effectiveness, with rates increased i Season 2 (2007/08), to
be discussed below.

The Giberellic Acid (GA) and Sulphur plus o1l treatments both failed to reduce the vield in Season 1.

The GA treatment was mitially applied based on some previous work conducted i Germany which
reduced berry number for looser bunches and consequently vield (Weynard & Schultz 20035)

The Sulphur plus oil treatment was applied because local growers had reported burning when sulphur
was applied at some times of season. This treatment applied at the right concentrations and climatic
condition could cause devastating effects to soft tissue foliage and bunches. causing them dry out and
fall from the vine.

The Sulphur plus oil treatment was discontinued in Season 2 due to ineffective response seen in
Season 1.

The high and low water treatment results were varied and unexpected. It was the expectation that the
low water treatment would cause the thinning treatment effect to be magnified and in the case of the
control that the low water treatment would have less fruit than the high water treatment due to a higher
level of stress. However this was not the case i the control with the low water treatment vielding a
higher crop load than the high water treatment.



Semillon - Season 1 (2006/07)
Yield versus Treatment
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Graph 2: Yield result for Semillon treatments in Season 1.

The heavy pruning treatment was not present in the Semillon in Season 1. The results from this trial
indicate as was shown in the Chardonnay that the chemucal treatments were successful in reducing the

fruit load in comparison to the control. The results for the Calcium Nitrate and Ethrel treatments do not
reflect the results for these treatments in the Chardonnay.

Results from fruit measurements taken at harvest are illustrated below in Graph 3 & 4.
Once again the heavy pruning treatment showed a reduction in number of bunches per vine and
average bunch weight in both the high and low water management strategies. This supports the low

yield recorded 1n Graph 1.

The Baume results are relatively similar for all treatments. Note due to an error, the reading for Baume
for the Ethrel 2 treatment 15 absent.

Overall the results support the vield results illustrated 1 Graph 1.



Chardonnay - Season 1 (2006/07)
High Water Harvest Measurements
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Graph 3: Harvest measurements for Chardonnay treatments in Season 1 under the high water
management strategy.



Chardonnay - Season 1 (2006/07)
Low Water Harvest Measurements
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Graph 4: Harvest measurements for Chardonnay treatments in Season 1 under the low water
management strategy.

The frut measurement results for the Semullon, 1llustrated below n Graph 5 mdicate the Ethrel 2
treatment reduced the number of bunches on the vine, while the average bunch weight was similar to
the Ethrel 1 treatment. The high average number of bunches and the vines ability to maintain the
average bunch weight implies the Ethrel 1 treatment rate was not high enough to be successful in
reducing crop load.

Baume readings were similar across all treatments.

The results illustrated 1n Graph 5 relate and support the yield figures reported in Graph 2.



Semillon - Season 1 (2006/07)
Harvest Measurements
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Graph 5: Harvest measurements for Semillon treatments in Season 1.

Season 2 - 2007/08

The results for the 2007/08 season in the Chardonnay treatments are 1llustrated below in Graph 6.
These results show the mechanical and chemical treatments were successful at varying levels in
reducing vineyard crop load.

The heavy pruning treatment again produced the best results in reducing crop vield. though the results
were not as dramatic as Season 1 which produced less than 1kg in yield per vine.

The heavy pruning recovery treatment which was barrel pruned only m Season 2 to evaluate the
recovery rate of this treatment showed positive yield results. These results indicate that heavy pruning
would be a good option for reducing crop load for one season and would recover well 1 the second
season. This treatment also provided the opportunity to restructure the canopy and remove old dead
wood.



Chardonnay - Season 2 (2007/08)
Yield versus Treatment versus Water Management
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Graph 6: Yield results for Chardonnay treatments under different water management in Season
2.

Treatments Calcium Nitrate 1 and Calerum Nitrate 2 produced mconsistent results in comparison to
Season 1. Timing of application and climatic conditions impact the success of this mothballing
treatment. The re-spray application of Calcium Nitrate did not result in a low yield as it had done so in
the previous year.

The Ethrel treatments were both applied in a single application in season 2, with a change in rate for
Ethrel 1, successfully resulted in reduced crop yield.

GA showed a better result i reducing crop load in the second season, though it was only slightly
below the control results. Climatic conditions and timing of application would have the greatest impact
on the outcome of this treatment.

The high and low water treatments once agamn produced muxed results and did not support the theory
that reduced water applications would magnify the effect of a treatment.

The vield results for the Semillon in season 2 shown below in Graph 7 indicate that the heavy pruning
treatment 15 the best option for reducing crop load in the vineyard. The increased rate of Ethrel
produced the best results in the chemical treatments though all chemical treatments were successful in
reducing crop load.



Semillon - Season 2 (2007/08)
Yield versus Treatment
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Graph 7: Yield result for Semillon treatments in Season 2.

The Chardonnay harvest measurements for the second season are shown below in Graph 8 and 9. high
water and low water management strategies respectively.

The harvest measurements illustrate the relationship between average number of bunches and average
bunch weight in relation to yield. Baume once again was relatively similar across the board.

Overall the results showed nothing out of the ordimary.



Chardonnay - Season 2 (2007/08)
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Graph 8: Harvest measurements for Chardonnay treatments in Season 2 under the high water
management strategy.



Chardonnay - Season 2 (2007/08)
Low Water Harvest Measurements
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Graph 9: Harvest measurements for Chardonnay treatments in Season 2 under the low water
management strategy.

The harvest measurements for the Semillon 1n the 2007/08 (see below tn Graph 9) season paint a
comparable picture to the chardonnay results in that the heavy pruning retained the least number of
bunches per vine and the increased Ethrel rate performed better than those used in season 1. The
Calcium Nitrate treatments were able to reduce the number of bunches retained and the average bunch
weight was lower than the control due likely to reduced number of berries retamed per bunch.
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Graph 10: Harvest measurements for Semillon Treatments in Season 2.

While the igh and low water management strategies did not impact on mothballing treatments as
expected, they did have the expected results of rising salt levels under reduced water application as
seen below in table 2.



Results of Soil Salinity 2007 & 2008

Aug-07 Jul-08
site location texture salinity | pH | Lime | texture salinity | pH | Lime
dS/m dS/im
Chardonnay
Low water
30em SCL SCL 0.80
60cm cL i?.ﬂ S CcL 082 [79] S
90cm CL 8.8 v CL 1.02 8.8 v
High water
30em SCL SCL
60cm CL 0.87 8.1 S CL 3
90cm CL 2.59 8.6 v CL v
Semillon
Icm SCL SCL
60cm CL 0.92 8.7 N CL N
75cm SCL 1.45 9 N SCL N
90cm CL 330 9.2 v CL v

Table 2: Soil Salinity records for trial site in Season 1 and Season 2.

The increase in so1l salt levels 15 expected to correspond to a potential increase in vine salt levels.
Graph 11 below illustrates vine salt levels for the different water management strategies in the
Chardonnay and for a number of different rootstocks.

Rootstocks characteristics provide vines with varving threshold resistance to salt stress. Rootstock
K 5140 has a low threshold for salt stress which can be seen below and was evident in the vineyard
with vines displaying leaf bumn, leaf drop and fruit which would not nipen. See Appendix 2 for photos.
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Graph 11: Vine salinity records for treated vines in Season 2 based on rootstock.



Conclusion

Growers should consider their own specific situations before implementing any of the techmiques
described in this document.

As has been suggested, timing of application, rate and climatic conditions will have an impact on your
abality to reduce vinevard crop load.

Reduced water treatments have been shown to have mixed results and did not magnify the impact of
the treatment as was expected.

Where water applications were reduced, trial results strongly suggest soil salinity and vine salt levels
may rise with each wvear this treatment 1 imposed. Soil and plant analvsis will be useful tools for
growers to monitor vineyard salt stress.

The heavy pruning treatment was able to reduce the production per vine and could potentially be used
on vines for two seasons without causing sigmificant consequences for vinevard recovery.
Consideration needs to be made to the labour and cost inputs for this method of Mothballing to reduce
crop loads.

The Ethrel treatment was successful at reducing crop load however further consideration needs to be
made to rates, ttming and chemical registration.

Chemuical registrations will impact on grower's ability to implement mothballing treatments; the
chemicals used in this trial are not registered for this purpose.

Growers should be aware that NSW DPL Murray Valley Winegrowers™ Inc and GWRDC are not able
to recommend specific mothballing treatments; they do not guarantee results and are not hable for
grower's actions and [ or losses caused from the implementation of the techniques described in tlus
document.

The aim of this trial was to collect information on potential mothballing techniques.
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Appendix 2 — Trial Photos
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Mothballing the Vineyard

What is Mothballing?

To mamtain a non-producing vinevard with
minimim but critical mpuots to allow a rapid
refurn to cropping for productive use / zale in
the future when the industry sifmation has
improved.

Potential Techniques

In a GWRDC funded project, Murray Valley
Winegrowers in co-operation with WSW DPI
trialled a oumber of potential techmiques for
Mothballing the Vinevard.

The techniques were frialled under high
(2/ML/Ha) and low (12MIL/Ha) water
management strategies fo investigate the impact
of changing mputs.

Hem-_*u Prining

Vines in this freatment were hand pruned back
to the cordon in the 2006/07 season during
dormancy. In the 2007/08 season half the
replicates of this treatment were barrel pruned
only fo mvestigate recovery rate wlile the
remaiming replicates were pruned back fo the
cordon for 2 second season. As can be seen in
the results on the opposite page, the heavy
pruning freatment was successful at reducing
crop load in both seasons and the vines
recovered guickly after one season of imposed
treatment.

Calcium Nitrate

Calcium Nitrate was foliar applied to vines at
the early 4 leaf stage when bunches were
approximately 3-5cm in size with caps still
mnfact. Treatment “Calcium Nifrate 27 had a
second application applied 2 weelks after the
first. The amm was to desiccate the bunches
while they were still in the soff tissue stage.
Results mdicate that Calcium Nitrate was able
o reduce vinevard crop load though growers
should be conscious of chemical registration
requirements.

Ethrel

Ethrel was foliar applied when the majority of
bunches reached 50% flowenng. Ethrel treatments
varied m rates and number of applications,

however as can be seen from the results excluding
Ethrel 1 in the 2006/07 season when the rate was
deemed to be low. all Ethrel treatments were
successful i reducing vinevard crop load. This
chemical was selected based on its registration for
thinning in the apple / citrus mdustry, however
winegrape growers are warned that Ethrel DOES
NOT have registration 1n  winegrapes for
mothballing purposes.

Giberellic Acid (GA)

GA was foliar applied when the majority of
bunches reached 100% flowering The aim of this
application thin the bunches reducing the crop
load, however while the treatment did reduce the
vineyard crop load in the 2007/08 season as shown
1n the results. it was unsuccessful i the 2006/07
Seasol.

Sulphur & Oil

The use of a lugh Sulphur rate combined with oil.
foliar applied in the hottest part of the day when
the majonty of bunches reached 100% flowernng
was designed to bumn bunches. However it was
deem largely unsuccessful and was discontinued
after the 2006/07 season.

Checklist

Accurate information 13 cnfical for good decision
malang. The checklist on the back page of this
publication amms fe outline areas for further
mvesigation, to ensure you have sufficient
information to make hard decisions that have a
future in times of oversupply.

Further Information

For further information please comtact Gregory
Moulds, District Viticulturalist for NSW DPI on
(03) 5027 4409 or Liz McGuire, Industry
Development Officer for Mumay Valley
Winegrower's Inc on (03) 3021 3911

Dizeclaimer: The information provided in thiz publication
documents rezult: and’or impacts specific to a controlled
and isolated trial. Murray Valley Winegrowers' Inc.,
NSW DFI and /'or GWEDC make no recommendations,
por do they guarantee this information and are not liable
for your action: and ! or losses should you implement any
technigues dezeribed in this deocument.
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Financial management

Do you have production recerds defailing income and costs?

Do you have a farm business plan and annual budgets?

Have you calculated the cost of the "do nothing" option?

Do you require financial skills training or professional assistance?

Have you investigated the assistance andfor exit sirategies available through Sunraysia Rural Counszlling
Service?

Marketing fruit

Do you have a schedule of current contracts and expiry dates?

Have you considered the likely requirement for your varieties in the medium to long t2rm?

Are you aware of your grape purchaser’s future requirements and the industry supply demand outlook?

Have you developed a business portfolio that provides potential buyers with essential information?

If you have a current contract, have you considered strategies to sell fruit without a confract?

Property Planning / Records

Have you prioriised each block on a productivity / retumn / cost basis?

Have you determined which vanebes are of no commercial value to you?

Can you priontise cneffew varietylvaneties that is/are commercially valuable fo you and maintain best
viticultural practices?

Havs you been doing soms market research to ascertain any varity trends?

Pruning

Do you know the costs of your existing pruning program?

Have you ascertained what level of pruning is required next season fo achieve the required cropping levels?

Do you need to prune vines harder to reduce cropping load next season?

Thinning

Do you need to remove or reduced crop load next season?

Have you calculated the cost - benefit of crop removal or thinning next season 7

Have you calculated yield / ha required for each vanely?

Can you control crop load and vigour with imgation practices with the sxisting irmigation system?

Have you considered the impact removing next seasons crop will have next season and subsequent
seasons?

Irrigation

Have you developed a water budgst for EACH patch?

Have you considered what impact a reduced water application will have on yield, vine health and vine
productivity?

Could you maks savings by investing in improved system andfor scheduling eguipment or management?

Nutrition

Are you using the most cost effective forms of required inputs availabls?

Can you reduce or delay inputs?

Pest and Disease Management

Have ascertained the minimal inputs required fo provide acceptable level of control?

Can you use cheaper chemicals to achieve acceptable leval of control?

Have you considered the disease risks if fruit is left on the ving?

Have you considered neighbouring properties whan considering practice change?

Alernative management

Have you considered removing vines from production through mothballing or vine removal?

Have you considered growing alternative crops? Is you property suitable?

Have you considered the impact of mothballing?

Have you considered mothballing techniques that could be used in the vineyard?

Have you considered how long your vineyard can be mothballed?

Have you considered how quickly a mothballed vineyard will recover and return to production?

Could you leave fruit on the vines at harvest and removing it at pruning?




1.
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APPENDIX 6 — Mothballing
Presentations

ASVO Berri & Griffith- Tools for managing crop load
Riverlink Mothballing the vineyard impacts &actions
Murray Darling Technical group- Crop Removal Trial 2006
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Climatic & Market Extremes

Treatments / SA & NSW
= N T Fic Lt A L e et

1+ Heavy winter pruning =
+ Manual crop thinning at flowering ]
" |= Sprays at flowering including. .. Z’:
; — Calcium nitrate L3
= — Ammenium Thiosulphate =
1 - Gibbereliic acid e,
| - Ethrei®" 1
-4 — Sulphur plus oil
L~ |+ Severe summer pruning after flowering /
7 (** Not currently registered for use) :
| =

4,
Measurements
= 8 Lo N Ty R L e e

£lis Flowenng data 3
3_ * Bunch number per vine at harvest &1
|+ Average Bunch weight & yield per vine at | |
= harvest -1
1+ Bud dissections (April) S
|+ Pruning weights (July) =

S Sy i ! a
= /

Presentation Outline
TR AT NG e R, a0
-~ 4+ Background e
» Outline of research in South Australia & l—'ﬁ
-

- 2, Dareton

~—~|+ Results and treatment costs
,/4 + Comments and questions. .. Rt

Trial Reglons

S

Loxton/ Riverland 7 Dareton/ Sunraysia

Zcurce sdapled by G Woukes fram Sunrze 31, 3003

Reduced Water Treatments
A L Nat oy = b g dl)
» Loxton '
25%, 60% & 100%
<+ Nuriootpa
|-l No water & 60%
L |- Dareton
100% & 50% 2% of sliocation)

Heavy Pruning-dormant/before sap flow




Heavy Pruning-Observations
»
* Most arms re-shoot well Shoots growth varied with vine health
|| *“Typically 40 -50 shoots per vine i

in NSW, 20 to 30 in SA

* 0-5 small bunches per vine

A

* At harvest:
~ Virtually no crop
— With 50% or 0% water,

AN

canopy was simitar to nammal
winter pruning

Bunch Development at Spraylng

Spraying (Calcium Nitrate)
~ 2.5kg E_)er_jOQ_I: ‘

Bunches 33 Days (Cal Nltrate)

Ethrel® - Spraylng @ 30 &100mls

1+ Applied at full bloom 24th of Oct (NSW)

A

6" Nov (Nuri) & 17t Nov 06 (Loxton) -’E
|+ First signs of result after 7 days i
1. Berry drop continued for 5-7 days ‘;;
Cf + At least 45% reduction of bunch numbers =

7|+ Reduced berry numbers in surviving
bunches

. - ) T TP

Sl

™

Gibberellic Acid {Dareton)@ 50ppm

Trial Results - Nuriootpa
A EIReR T S e A

Grenache Crop Thinning Trial - Nuriootpa 2007
Yield {Kg) Vs Crop Removal Method @ B0% Water Allocation

)

7

Graga Yiekd Por Vi (Kg)
W

[T}

e W
Ve Py GowsProre Masal  Eibel@F  DSCas ATS ot
Torusg  Eeen

Crap Teassing Wsthoa




T”al Results - Nuriootpa Bunch Comparlson at Harvest SA.
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‘Can:py Ig-l:wt;ﬂmea.su!amentne.:;;. i Sl ) ' A " _
Dareton — Trials Results Fruit at harvest-Control vs Ethrel®
e, —af N N e R Ry i
Chardonnay Thinning Trial - Dareton
Yeild vs Removal Method @ 50% Water
%12 738  ggp 774
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Crop Removal Method

Dareton — Trials Results Bunch Comparison at Harvest-NSW

TN A D e R ) SO S A s S
Chardonnay Thinning Trial - Dareton - ;B ] o)

Bunches vs Removal Method @ 50% Water .' ' ‘ ' 1 g ‘tt ’? ’ b3
wd | {3 ‘:
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Crop Remaoval Method

Visual Symptoms History of Yield & Water - Chardonnay
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Chardannay Yield Irnqatm
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Dareton — Trials Results
e R

Samllon Thinning Trisl - Darston

Samiion Thinning Trial - Daretan ‘:
Bunchas ve Removal Method ks J

i8I va Removai Metnoo

.:....wm
TITT]
[T
i, 1
Vebdparviato)

VT A

Bunehe at harvest -Semillon _

~ Biheabt fas yallawing ot 100 mla e, e

History of Yleld & Water- Semillon

S, S b AR or 5
o 5 Semillon Yield Iirigation
(tiacre) (MLHa)
1958-39 10 388
1339-2000 3.5 233
2000-01 113 413
200102 131 385

2002-03 104 372
2003-04 129 34
2004-05 9 188
2005-06

Best Crop Reductlon Methods -

T RS £ L= T el TS PRy e B

1. Heavy winter prunlng >
j,-"- 2. Ethrel sprays — 100ml or 150ml/100L E
:* 3. Double application of calcium nitrate _/
\'\', 4. Reduced water application combined '\

L. with one of above

|+ More research needed to understand
carryover effects on crop & growth

_{* Dareton trial -for more 2 years

T
|

“:\\f‘r K.

Costs of Pruning & Sprays

Take Home Messages:-

R A Ry o v

- o

+ Area in better situation than Dareton -
kb / Sunraysia was in NSW 2006.
- There is time to plan!!
- No surplus crop,
certainity of home for fruit!!
[« There growers had reached fruit set
stage , then 4805 Allocations came!!
- Plan,
- Avoid selling water off!!
L - Youwill have more knowladge
to make decisions.
+ Go away after today dr plan your
" Future manages decisions.

), L L R Rl A R
- |+ Initial machine prune $280/ha | | |- :‘:?;’ji{"‘;ﬂfghp&‘;];‘% &

L__{ ~7|* Hand prune est. cost $2400/ ha |4 F oo best, Bat s areg

| 5+ Ethrel Spray ($21/$32) $120/ ha™ | expensive.

Q_/ + Calcium Nitrate $20-40/ha ** ¥ {7 Heavwiniex Deiping:
.. '{* Commercial contract rates-({Ethrei® @ S50 per ha & Cal Nitrate @ :g provides an opportunity

r_,;-‘ fzzu_persal ) ) - 3 [{ to renovate and

‘:‘,(z;". *varies with available machinery -“ | revitalize V]neyard

oy, ‘),F [l canopies while

/'_ i "—. production is minimised.

= Take Home Messages - — Take Home Messaes -

~ » Ethrel ® at flowering: 100 —
= 150mlA100L @ 1000L/ha,
- provided excellent, cost-
3 effective crop removal
%= The 150mi rate also
<~ reduced shoot growth at
|+ Nuri.
- - Bud dissection results-
j-—  Dareton vines indicate a
L reduced fruitfulness, with
|~ sprays of Ethrel ® or
" -~ Gibberellic acid

|E| % frutful buds @ % bunches B Bud desih




Take Home Messages:-

“IN THE MURRAY BASIN IT IS THE FOWER OF WATER!

- — A * o Trer = A
Manual or chemical crop removal may improve the chances of vineyard
survival if no water is available.

Small owner operafors could choose heavy pruning & do at own pace.

Ty
9

If & small water allocation is available, crop thinning may it the allocation |
to be rationed or redirected to h\ghvahie vanieties or bloci'?;rllgreﬁmet rigk ]

WS LWL e

Thanks For Support:-

A

5 g (S .
» Liz McGuire - Murray Valley Wine Growers
» John Crocker-SARDI, Lenswood, 5.A.

' v * Michael McCarthy - SARDI
ESEATCH AN 5 5
v_m;’t,:“'!;,‘r; = * Michael Treeby - CSRIO -Merbein

» Tim Smythe - Riverland Wine
« Staff at Guiffith office of NSW DPI

» April Winckel - Winckel & Associates Management Services
", » SARDI Statf & NSW DPI Staff

£y

[ s DePARTMNT Orpa—
NBuSTIES

*Funding provided by GWRDC




MOTHBALLING THE VINEYARD: Presentation Outline

IMPACTS & ACTIONS
. > Situation at the time — oversupply

»Background of project

»Actions & outputs to date

»Trials in NSW & SA

» Treatment & Results

» Take home messages

» Comments and questions...

Prepared by Gregory Moulds - NSW DPT

Liz McGuire - Murray Valley Winegrowers Inc

Riverfink Winegrape Symposium — June 14 2007

-

Situation at the time

Market Extremes & Climatic Taking the bull by the horn

» Seminar held in the lead up to 2006 season

» Excellent speakers provided forward thinking!

Take the Bull by the Horns

GWRDC RITA project Grower survey 2005-06

» Actions » Measuring the impact oversupply on
« Literature review vineyard management & practices

« Grower Interviews » Approximately 400 returns

» Industry Forum » Results in MVWI “Grapevine” magazine
« Trial sites

= Extension to growers & industry

« Practical publication

= Seminar

Industry Forum

» Industry representatives, viticultural Treatments developed from forum
consultants & industry scientists » Collaboration between NSW DF1 & SARDI

. e : i ; Trial site located at NSW DPI - Dareton,
> Potentrgl techniques |nclgded_ (S e

Chemical removal of fruit,

Physical removal of fruit,

Minimal input,

Severe winter pruning,




Treatments

» Heavy winter pruning
» Sprays at flowenng including. ..
« Calcium nitrate
= Gibberellic acid
« Cthrel®™™
« Sulphur plus oil
« Ammonium Thiosulphate
» Manual crop thinning at flowering
» Severe summer pruning after flowering
(** Not currently registered for use)

Reduced Water Treatments Yinid 8 Wetoe -Clirdon ney

4 LOXtOH Chardonnay at Dareton Research Station

250/0! 60% & 100‘%' e . " X 1) (Yield & Irrigation)
> Nuriootpa

No water & 60% =
> Dareton

100% & 50% 8% o

. o LS . & -
Became 50%and 25%of | g™ ' & ﬂg@sﬁ,@?’ & @”}@@* @"Zﬂ-@éoﬁ
f &
=

Yield (Tons/acre)

T =5 =3 it G
D mom ama e

Inigation (MLiHa)

normal seasonal irmgations ,§§J
Year

Yield & Water -Semillon Measurements

Semillon at Dareton Research Station = Flowering data
TRAR Rt » Bunch number per vine at harvest

» Average Bunch weight & yield per vine at
harvest

> Bud dissections (April/May)
> Pruning weights (July)

E

[

EnIE

I R S - T . ]
FEF S

Year *

]

Yield (Tonsiacre)
Imigation (MLiHa)

Heavy Pruning Heavy Pruning-Observations

» 40 -50 shoots / vine in NSW
» 20 to 30 shoots / vine in SA
» 0-5 small bunches per vine
» Al harvest:
= Virtually no crop
« With 50% or 60% water, canopy was similar
to normal winter pruning
« Soft new growth




Ehemicalireauments Calcium Nitrate - 2.5kg per 100L
Bunch Development at Spraying )

=S A

Calcium Nitrate - Bunches @ 33 days Ethrel® @ 50 &100mls / 100L

U 2R > Applied at full bloom: 24™ of Oct (NSW),
] 6% Nov (Nuri) & 17t Nov 06 (Loxton)
> First signs of result after 7 days
> Berry drop continued for 5-7 days
> At least 45% reduction of bunch numbers

» Reduced berry numbers in surviving
bunches

Gibberellic Acid — Dareton @ 50ppm

Dareton — Trials Results Dareton — Trials Results

Chardennay Thinning Trial - Darston

Chardonnay Thinning Trial - Dareton
Bunches vs Removal Method @ 25% Water

Yield vs Removal Method @ 25% Water

Yield per Vine (kg)

ze [P

WewyFeme  Cicus  Cstum  EmmS)  ESRi0]  Coml GEDmR  BugRA OF
Nz e heia

Bunches per Vine (no.)

Crop Removal Method Crop Removal Method




Harvest - Control vs Ethrel®

Bunch Comparison at Harvest

Stress Symptoms in Autumn

Costs of Pruning & Sprays

> Initial machine prune $280/
ha

» Hand prune est. cost $2400/
ha

> Ethrel Spray ($21/$32) $120/
hai*

> Calcium Nitrate $55-$150/ha

» Commercial contract rates:-(Fthrei® @ 550 per ha calcium @388
per ha)
» **yaries with available machinery)

Bunches at harvest-Chardonnay

Rom & Semillon

Dareton — Trials Results

Semilon Thinning Trial - Dareton Semifon Thinning Trizl - Dareton
Bunches vs Removal Method Yield vs Removal Method

AR

&

[

el pervine

Caloum bt Gontul
Crop Removal Method

Best Crop Reduction Methods

. Heavy winter pruning
. Ethrel sprays — 100ml or 150ml/100L
. Double application of calcium nitrate

. Reduced water application combined
with one of above

More research needed to understand
carryover effects on crop & growth

Take Home Messages

» Ethrel ® at flowering: 100 —
150ml/100L @ 1000L/ha, provided
excellent, cost-effective crop removal

> The 150ml rate also reduced shoot
growth in S.A.

»




Take Home Messages

> Arzellf pelisr situsiion iz o 2005,
Sill tirrig 1o olan & zlloceia syeiarl]
- Jleesiralus eron, < pEves e flosnie foripil
- Heavy pruning, or chemical thinning does offer
the means to reduce cropll
Plan, retrain or remove areas
= Avoid selling water offil

Use the experiences of 2006 in NSW to make
decisions.

- Go away after today & plan your future
management decisions.

Thanks for the Support

*GWRDC - funding

*John Crocker - SARDI, Lenswood, 5.A.

* SARDI Staff & NSW DPI Staff

» Michael McCarthy - SARDI

* Michael Treeby - CSRIO -Merbein

* Tim Smythe - RWGIDC

* April Winckel - Winckel & Associates Management Services
*Nicole Dimos-DPI Vic .

Murray Valley

2, mvenLmk |

Take Home Messages

Mamual or chemical crop removal may improve the chances of vineyard survival
Water use can be reduced on Some while varieties, if available
Early decision needed!!

F small water allocation is available, crop thim permit the allocation to be rationed
o redinecied 1o Pigh vale varieties or Biogks o g stest Pk hdle




Treatments idered
Crop Removal Trial 2006 lw

nCalcim mitrate
mGibberellic acid
» ) nEthrel®
Initial trial results aZinc sulphate
mSulphur plus o1l
nlrea

mPotassium nitrate
Presentaion prepared for the Murray Dariing Vificulture:

- e :
Feochnical Group meefing, Iymple DPI - 8™ Navember 2008 Heavy winter prumng

N DEPARTMENT OF PRIMARY INDUSTRIES ——
PRESENTATON CROF REMOVAL THIAL — GREGORY MOULIS -WTICULTURIET A RETON, NS D 2008

E Treatments used [ Other treatments- not used

Caleium nitrate = Ammonium thiosulphate*®
Gibberellic acid = Repalis®*
Ethrel® m Mechanical thinming*
Sulphur plus oil = Propane burner*
Heavy winter pruning = Zinc chlonde
= * being trialled by SARDI in South Australia

PRESENTATION CROP REMOVAL TRIAL — GREGORY MOULDE _WTICULTURET DARETON, NEW BPI 518 PRESENTATION CROF REMOVAL THIAL — DREBORY MOULDS - WTICULTURIST DARETON, MEW 09 200

l Measurement to be used I Calcium nitrate-Spraying

= Bunch no per vine

= Flowenng data

= No. Death bunches per vine(7-10days)
= No bunches at harvest

= Bunch wt at harvest each treatment

by KT 1 T e
___——Applied-with handwu'ld———f____r_ Aim ;Whole Bunch wet to nmoff

'PRESENTATION CROF REMOVAL THIAL — GREBORY MOULDS -¥TICULTURSET BARETON, MEW 09 500

RS ™ AN
o Small bunch before
. s

_——68-85% TEdUCﬁOH-iﬂ-bLjI]g’I nu e = Damage to-targs flowering bunch

PRESENTATION CROF REMOVAL TRIAL — GREBORY MOULDS —1TICULTURIST DARETON, MEW D 5056




Type of Bunches after 33 days l Other affect- growth retarded

—

GERSEPT_ 2.
f\ g 3 <
€4, -.fﬁ,- : = 4 |eaf stage-1 month delay in
B Y B B growth

= Foliage and bunch retarded
&R

uSpray at flowering 2-3weeks
delay in growth

=Bunches smaller and stunted

PRESENTATION CROF RENOVAL TRIAL — GREBORY MOULDS —VWICULTURIST DARETON, MEW D1 2008

I Ethrel®-spraying I Ethrel®-spraying

= Spraying applied 24% October = Applications on Chardonnay

m After 7 days first signs of result — Single application of 75mls /100L water
— Two spray treatment used 75mls/100L and 14days

= Berry drop continues for 5-7 days b TG

= 45% reduction of bunch nos
= Reduced berry per bunch = Semillon
— Applied single applications at 75mls and 100mls

FRESENTATION CROP REWOVAL TRIAL — GREDORY WOULDS WTICULTURST QARETON, NEW B/ 5068 PRESENTATION CROF AEMOVAL TRIAL — GREGORY MOULDS VITICULTURIET BARETON, MW 094 5006

l Sulphur and Oil

ot
¥ 4 O Rate000gms suiphur & S00mis oi

v O No bunch thinning

PRESENTATION CROF REMOVAL TRIAL — GREDORY MOGLDS -TICULTURST DARETON, WEW P 508 PRESENTATION CROP REMOVAL TRIAL — BREBORY MOULDS WTICULTURIET BARETON, MW D 5008

Gibberellic acid l Heavy pruning-before & after

P ]

~ Control bunches —= - s - —— =

PRESENTATION CROF REMOWAL TRIAL — OREDORY MOULDS -WTICLLTURSST DARETON. WEW DPI 5168 PRESENTATION CROF REMGOVAL TRIAL — GREBORY MOULDS —NTICULTURIST GARETON, WEW DFY 2008




I Summary of observations I Heavy pruning-observations

= Most arms have shoots

= Best growth on vines 1/2 water | ] Balling
= 40-50 shoots per vine o =3 F

w 1-2 bunches per vine

= Very vigorous canes

= 1-2 canes broken due to wind

= One vine has no regrowth?

Shoots growth-no pattern

(3

== Yellowspeekle

PRESENTATION CROP RENDVAL TRIAL —GREGORY MOULDS WTICULTURIET DARETON, MW 6P 09

I Costs of pruning

Initial machine prune $280 ha
Hand prune est. cost $2400 ha
Regrowth $125 ha

Optional
$250 ha

[ Summary results

TREATMENT TIMING REDUCE BUNCH AFFECT ON OTHER COMMENT
BUNCH THINNING VEGETATIVE
Haarey prusing mamum  Gosl,
re- growih management
Calsium Hitrals Vartabie resulis
whuntad banoh
Ettroit May mad a higher ral
o1 2 appillaatians
bBaretl acid Aduoss
EBawries por buneh Gunsh
skrelotsing

‘Susphar & all

PRESENTATION CROF REWOVAL TRIAL — GREDORY MOULOS -VITIC UL T RIT DARETON. MEW DFI 386

i Other implications i Thanks you -support

Conduct further trials with Calcium nitrate, Ethrel m John Crocker- SARDI-Lenswood
® & other chemicals

Evelon NI and A e profce for fiae u | iz McGuire- Murray Valley Wine grapes

Use of calcium nifrate and Ethrel ® = .Jeff Milne- DPI Victoria

e L e = Michael Treeby- CSRIO-Merbein

Proceed with registration Ethrel® in vines = John Hawtin —~ADFA

— Crop regulation as nomnal practice - : =
o ol vk e e =-Tim Smythe-Riverland wine

PRESENTATION CROP REWOVAL TRISL — GREBORY MOULIS WTICULTURIST DARETON, WEW BPI S8 PRESENTATION CROF REMOVAL TRIAL — GREBORY MOULDS -WTICULTURIET BARETON, NIW GF) 2505




APPENDIX 7 — Mothballing Articles

1. Mothballing: A hot topic — Gregory Moulds (2006) NSW DPI Grapevine
Management Guide.

2. Vineyard Mothballing — Gregory Moulds / Liz McGuire (2007) Riverlink

Research Seminar handout.

Mothballing Update — Murray Valley Winegrowers’ Grapevine

4. Survey Update — Murray Valley Winegrowers Grapevines

w

A range of other articles have arisen from the RITA “Mothballing the Vineyard”
project and are not included in this report.



Mothballing: a hot topic

GREGORY MOQOULDS, DISTRICT HORTICULTURIST (VITICULTURE), NSW DPI, DARETON

As the industry across most production areas strug-
gles with oversupply or no home for their grapes,
many viticulturists ara grappling with ways to stay
viable and remain within the industry. One method
that has been discussed Is to mothball part, or all of,
the vineyard.

Mothballing can be defined as:

To maintain a non-producing vineyard with mimmal but
critical inputs to allow a rapid return to cropping for
productive use or sale in the future, when the idustry
situation has improved

The concept of leaving a vineyard in mothballs goes
against all our beliefs, our training, and the reason
why we do what we do—grow grapes! To take a
dynamic, living, viable vineyard, turn off the tap and
not apply inputs during a season is a challenge to the
mind that is hard to accept and go through with. In
general, most growers are reluctant to make such
changes, or they feel that they do not have the
experience or knowledge to commence or commit to
mothballing.

The sight of your own dormant vines and much of the
district with the grapes hanging on the vine is, in
itself, depressing and often soul-destroying to the
proud can-do viticulturist.

In the face of oversupply, most production areas and
districts have begun projects or held annual
viticultural meetings to provide answers to growers'
guestions, including the benchmarking of growers
and districts, practical options for reducing costs, and
alternative cultural practices.

The Murray Valley Winegrowers (Sunraysia NSW and
Victoria) and the State departments of primary
industries have obtained Regional Innovation and
Technology Adoption (RITA) funding to look at the
concept of mothballing.

The components of the project were to:
* conduct a growers' meeting to guide the project

* hold a forum of growers, viticulturists, industry
representatives, consultants, and research and
extension viticulturists to discuss technical issues
rclevant to mothballing

» survey growers’ levels of knowledge relating to
mothballing

« conduct a baseline survey of grower practices and
related needs

» develop demonstration field trials.

The first event was a joint regional meeting held in
the Barossa and at Mildura. A checklist of questions
was developed and distributed to all growers and
industry representatives.

The checklist covered:
* financial management
* marketing fruit

« property planning

* pruning

+ thinning
* irrigation
* nutrition

* pest and disease management

* alternative management.

The aim of the forum was to

* develop potential techniques for mothballing

+ st the positives and negatives of each technique

* develop possible steps that can be taken when
deciding to implement techniques

* determine the short-term and leng-term
implications of each technique with regard to vine
health and fruit guality

» determine how long it would take a vineyard to
return to production

* rank the most practical techniques for use in a
vineyard.

The main techniques arising from the forum were
+ chemical crop removal
* physical removal of fruit

harvest removal of fruit (berries at either pea-
size of veraison)

- fruit and canopy removal at fruit set



minimal inputs
severe winter pruning
cutting cordons
cutting the top cardon off
- cutting vines below the cordon
irrigation stress at flowering

zero input.

The planned field demonstration trials are to be
located at the Agricultural Research and Advisory
Station at Dareton, NSW. The trials will include eight
rows of Chardonnay grapes planted on Ramsey
rootstock. All rows will have eight thinning treat-
ments applied on two occasions. These treatments
will include calcium nitrate, zinc sulfate, Ethral®,

sulfur and oil, a heavy winter pruning, and a control.

Four rows will have standard irrigation and fertiliser
treatment. The remaining four rows will have half
standard water and fertiliser applications.

Itis the aim of the RITA project is 1o produce some
practical guidelines on what, how, and when to
mothball.

To date, there is no one treatment that will be useful
in mothballing a vineyard. It is likely that a combina-
tion of changes will be required to be successful.
Mothballing on its own will not be the magic bullet in
solving the oversupply of grapes.

It is still unclear whather a winery will agree to take
any, or all of, the grapes produced after a period of
mothballing. What is clear is that careful planning,
making infoermed decisions based on financial inputs,
and having a plan with clear objectives are required.



Vineyard mothballing

Greg Moulds, Department of Primary Industries, Dareton
P 03 5019 8400 E gregory moulds@dpi.nsw.gov.au

Liz MeGuire, Murray Valley Winegrowers Inc, Mildura
P 03 5021 3911 E liz.mcguire@murrayvalleywinegrapes.com.au

Aim: To maintain a non-producing vineyard with minimum but critical inputs to
allow a rapid return to cropping for productive use'sale in the fufure when the
industry situation has improved.

Trial results
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Maothballing the vineyard: impacts and actions

Heavy pruning

Chardonnay Thinning Trial - Dareton
Yield vs Removal Method @ 25% Water
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Crop Removal Methed

Mote: Treatments illustrated in this document are experimental and for demonstration
purposes only. Ethrel is not registered for the removal of fruit in winegrapes. Use of the
above treatments is at your own risk. No responsibility will be taken for any decisions
and'or trials you may investigate within the boundaries of your property, based on the
findings of this project.



Mothballing Trials

Upda te report some trials are underway to determine part of the mothballing project funded
the effectiveness and impact on vine by the Grape and Wine Research and
Greg Moulds Y
health of a number of mothballing Development Corporation.

NSW DPI Viticulture Officer

treatments.  Following is a visual
account of some of the mothballing
treatments that have been trialled as

As reported in the last edition of
Murray Valley Winegrowers' Grapevine,

Calcium Nitrate
7-10 days after application

Calcium Nitrate
Typical Bunch damage

GRAPEVINE NOVEMBER / DECEMBER 2006
Mothballing Trials (cont...)
Calcium Nitrate Ethrel

33 days after application Typical spray damage
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Benchmarking oversupply

Measuring the impacts
Uz McGulire
Industry Development Officer

The Australian winegrape industry can
change dramatically between seasons
This is evident from the stark differences
in yield between the 2005-06 and 2006-
07 seasons. Last year there were more
than 50,000 tonnes in the Murray Valley
that couldn't be sold whereas this year it's
highly unlikely that any will be homeless.
About 400 growers assistad Murray Valley
Winegrowers' in benchmarking changes
in attitude that may have occurred as

a result of the 2005-06 over supply.
The assistance of these growers is very
much appreciated. Below and in future
editions of "Murray Valley Winegrowers’

Cover Crops
Prior to Oversupply

Mothballing

Prior to Oversupply
pressures

Would you have considered
muothballing part of a patch?

[ Yes
O No

Would you have considerad
meihballing a whole paich?

I Yes
BLT

Would you have considered reducing input
costs on a patch that could not be sold?

M Yes
[ Ne

Would you have considered redudng the
arop load on a patch that couldn't be sold?

[ Yes
[ Ne

.

2006/07 Season

Would you consider mothballing part
of a patch this season?

[ Yes
O Ne

Would you consider mothballing
a whole paich this season?

I Yes
B

Would you consider reducing Input costs on
a patch that can not be sold this season?

[ Yes
[ Ne

Wil you consider reducind the crop load on
a patdh that cannot be sold this season?

M Yes
[ No

Grapevine” the results will appear. Have
a look and see if they are what you
expected? Remember, participants wera
also regarding the 2006/07 season as if

over supply would continue.

2006/07 Season

Cowver Cro|
[ pranted ©

No Cover Cro|
B Pfanted "

Permanent Cover
O trop Planted

Growers

database

Only halfthe story
Less than half the growers on the database
of Murray Valley Winegrowers returned
the survey forms that were mailed last
year, with a deadfine for their return of
December 22.
The database survey is conducted each
year to give us an up-to-date picture of
the state of our industry in terms of area
planted to particular varieties, planting
intensions, type of rootstock, type of
irrigation and so on.
Thank you to the 544 growers who
replied. (The Murray Valley Winagrowers'
database contains almost 1300 names
and addresses of growers in the Murray-
Darling and Swan Hill wine regions. We
use this database as a mailing list for this
newsletter and other information).
Even though incomplete, the survey forms
that were returned and collated reweal
some interesting statistics, such as:
= 10,103 hectares are planted to 49
different varieties of wine grapes, 8,852
hectares bearing and 1,251 hectares non-
bearing
= 6055 hectares are planted to vines on
rootstock, 3,420 hectaras are known to be
“own roots” while 627 hectares were not
specified
= Drip irrigation is used to irrigate 4,805
hectares, owerhcads are responsible
for 2,880 hectares, undervine for 1,577
hectares, with furrow irrigation the
irrigation method for 547 hectares
~continued next page




