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INTRODUCTION

Murray Valley Winegrowers’ Inc, (MVW) has identified wine grape nutrition as a research and
development (R&D) priority. Scholefield Robinson Mildura Pty Ltd (SRM) was engaged by
MVW to identify the issues relating to nutrition, fertilizer use and soil management for the
Murray Valley wine industry.

SRM approached this project by surveying forty people from the Murray Valley wine industry
including;

. 20 growers

. 5 consultants

. 5 fertilizer resellers
. 5 researchers

. 5 winery personnel.

Surveyed participants were asked to identify wine grape nutrition issues that they considered to
be important in the industry and to highlight possible gaps in the current research into wine grape
nutrition.

The surveys were conducted using a combination of face-to-face and telephone interviews. The
survey directed specific questions to grape growers, consultants, fertilizer resellers, researchers
and winery personnel. The questions were:

Survey Questions for Growers

1. What do you find is the biggest challenge for managing wine grape nutrition?

2. What research do you believe needs to occur in wine grape nutrition?

3. Where do you get your information about vine nutrition and fertilisers?

Survey Questions for Consultants, Fertiliser Resellers, Researchers and Winery Personnel
1. What do you believe is the biggest challenge for growers managing wine grape nutrition?

2. What research do you believe needs to occur in wine grape nutrition?

SURVEY RESULTS

The responses from the survey were recorded and reported as commentary (see below) as well as
in table format (Table 1) showing frequency of topics mentioned or statements made about a
particular issue.

The key issues and points raised in the survey have been listed and discussed under the following
headings:

Petiole and Soil Standards

Generally, plant and soil samples are collected in vineyards and submitted to a laboratory for
analysis. The resultant data are then compared to accepted industry standards for grapevines
which aid decision making in regards to fertilizer applications and nutrition management.
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Ten growers in the survey (out of the 20 surveyed) indicated that they used soil and petiole
analysis as a method of monitoring the nutrition status of their vineyard or identifying specific
causes of poor vine performance.

Some of the growers in the survey (3) queried the ability of these tests to adequately depict the
nutrient levels in the vine and soil.

One grower questioned the amount of soil sampled and whether the results from the small
sample would adequately reflect the vast area of soil in a vineyard.

Two growers had concerns with the timing of sampling. These growers wondered whether
sampling needed to occur over the whole growing season to get a sense of the peaks and troughs
of nutrient levels, for example a low level may not reflect a deficiency but rather a time in the
season when that nutrient was not needed.

Ten participants strongly voiced their opinion that the petiole standards used to determine
nutritional deficiency or toxicity are in need of revision. The reasons given for lack of
confidence in the standards were that the standards were;

1. Developed from large sultana vines that were not used for wine. This indicates that the
participants in the survey believe the level of adequate nutrient levels will be different in
vines grown for wine production and in varieties other than sultana.

2. Developed in grape growing regions of America. This suggests that the participants believe
there is a regional affect on the quantities of nutrients vines need. The petiole analysis
standards used in Australia are in fact based on those developed in California with
adjustments made for Australian conditions.

3. Undertaken 20-30 years ago. This suggests that growers lose faith in ‘old’ data. They have a
sense that ‘technology’ has moved forward in the last 20 to 30 years and perhaps we have
better methods for measuring nutrient levels and therefore the standards could be ‘refined’.

4. Not linked to wine grape quality. This reason was suggested by three participants who
believe that it is important that any new standards should be based on some quality or
performance criteria, however these respondents were unable to be specific about how this
would be done or which performance criteria should be used (berry colour? yield? baume?).

Two participants did mention that vine nutrient standards should be somehow linked to berry
composition but could not be any more specific.

One participant proposed that the current petiole standards were becoming outdated due to the
changing practices of applying fertilizers. Many growers are moving away from broadcasting
fertilizer and using fertigation to deliver smaller quantities of nutrients, more often over the
course of a whole season. This particular respondent believed that research is needed to examine
and determine appropriate standards for vines fertilized in this manner.

Four people in the survey thought we should perhaps focus on developing new petiole standards
for a small number of nutrients to begin with; however there was divided opinion on whether we
should examine macro or micronutrients first.

Five of the survey participants believed standards need to be developed for different soils,
scions, rootstocks and regions (two of these five respondents thought that research should focus
on variety-specific nutrient requirements only). After further discussion with this group, some
individuals went on to comment on the difficulty and enormity of this task.

Two respondents believed that the petiole standards were only a guide to the nutrient status of
their vineyard and that the variation between vineyards in this region would make it difficult to
be prescriptive about nutrient analysis and fertilizer programs.
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These same two people were also frustrated at their inability to measure the impact of fertilizer
inputs on wine grape yield and fruit quality and therefore the difficulty in developing a fertilizer
program that was suited to their vineyard.

In contrast to these growers, there were a few growers who wanted an industry accepted fertilizer
program that detailed amounts and timing of nutrient applications. This is usually not possible
due to large variations in soil type, variety, yield targets etc.

Two people mentioned the need to look at blade analysis standards.

Four people believed databases containing information on nutrition levels and related crop
parameters could be explored to develop new petiole standards. The people who made this
comment believed these databases existed within wineries, private consultant companies and
government research bodies.

Sap Analysis

In recent years, some companies and growers have been utilising vine sap analysis to determine
vine nutrient status. It is a quick and relatively inexpensive method of monitoring vine nutrition.
However, there has not been sufficient work done on this procedure to establish nutrient level
standards. Without standards it is difficult to ascertain whether the data are high or low for that
particular time of the season.

Sap analysis was mentioned by nine people as an area that warranted research funding.

This diagnostic technique was highlighted as a measuring method that could solve one of the
main impediments associated with tissue analysis, which is the long turn around time for results.

Growers often receive tissue analysis results after they have applied fertilizer. This means the
results from tissue analysis are only valuable for fertilizer decisions to be made next season, or
for identifying trends when data has been collected over a long period.

Some respondents were also concerned that nutritional deficiencies identified by tissue analysis
could only be responded to, rather than prevented.

Sap analysis is able to supply same day results; the availability of this diagnostic tool would
greatly aid growers’ in-season fertilizer decisions. The ability to receive timely feedback on
fertilizer applications would be especially useful for fertigation users who would be able to
respond to the results with precision. It was suggested specific guidelines for sap analysis would
need to be developed.

Fertigation
Fertigation is the method by which soluble fertilizer is delivered to the vines via the irrigation
system, usually drip.

Six growers who used fertigation expressed their frustration at having the ability to place
accurate amounts of fertilizer during the season, yet were unsure on how to maximize the use of
this precision delivery of nutrients to the vine. They indicated they would like more information
and research on the best way to use fertigation to its maximum potential.

In interviewing growers, there were a number of issues concerning fertigation of wine grapes,
including:

. The difficulty in operating large fertigation systems.

. Which fertigation system was the ‘best’ option?
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. Which fertilizers were the best choice for a fertigation system in terms of easy of use and
efficient uptake?

. Should the fertigation system be separately designed to the irrigation system or retrofitted?

. Simple and quick methods for measuring uniformity distribution of fertilizers.

Soil Fertility and Soil Chemistry

Fertilizer use is closely linked with soil management practices — the improvement and
maintenance of soil fertility and the balance of organic and inorganic components. Some growers
are finding it difficult to effectively manage their nutrition program in the vineyard without a
good understanding of the soil.

A number of participants (9) expressed a desire to learn and understand the methods used to
improve soil fertility. Methods cited include adding organic matter to improve soil structure and
inoculating soils with microbial cultures.

Only one participant explained why he wanted to undertake such practices, which was to
improve nutrient and water availability to the plant. Others inferred that improved soil fertility
would enhance nutrition uptake by the plant.

Six people wanted research to be undertaken that would increase our understanding of
soil/nutrient/irrigation interactions.

One participant gave the following two examples:

. Examining the implications of carbon and nitrogen cycles on soil pH and soil structure
. Investigating the redistribution of nutrients within soil profiles as a function of irrigation
management.

Five participants wanted to know the best chemical and physical forms of fertilizer to use i.e.
liquid, granular or foliar, nitrate or ammonium. They wanted different products to be evaluated
based on uptake efficiency and impact on soil chemistry i.e. significant changes in pH or salinity.
They were also interested in the value-for-money perspective on these different forms of
fertilizer.

One respondent believed that soil cation ratios need to be examined given that they were
currently being touted as an important aspect of soil chemistry and nutrition management.
However, according to this participant, there is little scientific research to support these claims.
This participant believes more research is needed to clarify the role, if any, cation ratios play in
viticultural production.

Sustainability

There is increasing pressure on horticultural producers to become environmentally aware and
responsible for ensuring they are managing their vineyards in a sustainable manner. This mainly
relates to water, nutrient and chemical management.

Two surveyed participants felt that increases in soil acidification through processes associated
with viticulture needed to be examined to ensure the long term sustainability of viticultural land
and to reduce environmental impacts.

Six participants would like information or help in applying the minimal amount of fertilizer
possible to the vineyard, although the reasons for this request were not always clear. It is
possible that growers want to reduce input costs or minimise fertilizer leakage from their
vineyard to reduce negative impacts on the environment.
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The latter reason is supported by feedback from five participants. They wanted more information
and research on ways to measure leaching of nutrients from the vineyard. It was not evident that
any of the respondents were currently collecting leaching samples and testing for nutrient
concentrations.

One participant thought we should invest in research and development of sustainable nutritional
management practices. He thought the Australian wine industry would be able to use
‘sustainable viticulture practices’ as a marketing tool in the global wine market. He believed it
would help to further Australia’s green reputation, which would aid export sales.

In relation to this, it is interesting to note the Winemakers Federation of Australia (WFA) has
recently launched a wine industry stewardship program (AWIS) to achieve and demonstrate
environmental stewardship to enhance ‘Wine Brand Australia’ through a range of initiatives.

Composite and Organic Fertilizer Products

Fertilizer manufacturers have joined the trend in the consumer market place by developing
composite fertilizer products that contain a number of nutrients, in an easy-to-use form, attractive
packaging and often with claims of improving specific aspects of wine grape production, for
example grape colour.

Similarly, there have been many products entering the market that are organic (or claim to be
organic) and provide benefits (often unsubstantiated) to the user.

It was a common complaint by surveyed participants that they were unsure of the effectiveness
or value of certain ‘organic’ type fertilizers including kelp, seaweed and compost teas. These
products were often referred to as ‘snake oil’.

Twelve surveyed participants indicated they would like hard scientific data on what the products
could ‘do’ for their soil, fruit quality and yield. Other growers felt that better extension material
should be available that outlines the questions growers need to ask before purchasing and
applying such products.

Some of the growers wanted to be able to trial the application of organic fertilizers and their
potential affect on crop parameters or soil fertility; this is discussed further under the heading
‘Extension’.

The Role of Nutrition in Grape and Wine Quality

Wine grape growers manage their vineyards using the inputs of irrigation, nutrition and pruning
as the major ‘levers’ in determining grape yield and fruit quality. It is by no means clear to the
wine grape growers in this region how each of these inputs broadly interact with each other
during the season and over a number of seasons. It is even more challenging for the grower to
relate nutrition management in their own vineyard, on their own soils, with specific rootstocks
and irrigation systems.

The role of nutrition in grape and wine quality was mentioned by fifteen people as a good
candidate for research funding. Three people clearly identified the need for research that
examines the possible influence of nutrition on secondary metabolites, such as phenolics, in red
grapes and red wine, as a good project for the industry to undertake.

Four respondents felt that valuable information could be generated from a regional benchmark
that correlates petiole results with fruit composition.
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It is interesting to note that a representative from CCW in the Riverland embarked on a project
several years ago, correlating petiole data from all of Hardy’s growers with berry composition
data (colour, baumé, acid pH) to see what messages can be learned from this approach.

Plant Removals

Wine grape growers import nutrients into their vineyards on an annual basis by applying
fertilizers. At harvest, a certain amount of nutrient is removed or exported from the vineyard in
the fruit. Some nutrients need to be replaced for the following season, whereas other nutrients
may be in ample supply in the soil and therefore do not need to be applied each year.

Three participants mentioned the potential usefulness of crop removal values as a tool that could
be used each year for fertilizer decisions. A few of these participants commented that they were
not satisfied with the current crop removal values for nitrogen as they believed the values needed
to be linked to specific varieties.

One grower indicated that he understood such rates need to consider the loss of fertilizers via
leaching, erosion and soil fixation and the values only worked if you had a good understanding
of soil content before adding fertilizers.

Rootstocks

Most vineyards in this region are planted on a range of rootstocks for the protection against soil
pests and pathogens, adverse soil conditions (chemistry) and to improve the vigour of the grape
variety. It is difficult for grape growers to managed specific rootstocks if they are not aware of
the effects they have on canopy vigour and wine grape quality.

Five respondents thought it would be a good idea to review the influence rootstocks have on the
nutrient content of grape vines.

One of these respondents made the comment that he thought rootstocks were influencing the
timing of nutrient mobilization in the vine rather than the amount of uptake. For example
rootstock A may cause mobilisation of nitrogen in spring, whereas rootstock B may cause
mobilisation of nitrogen in spring but continue through to veraison in summer.

Modelling

Wine grape growers are forever trying to gain an understanding and control of their vines to
achieve a desired outcome. Modelling is often used by researchers to link and quantify causes
and responses in a production system. Models are a useful analytical tool but can be complex and
may have limited applications for growers to use in their day-to-day management of the
vineyard. They may however become more important in future.

Modelling nutrient behaviour in vines was suggested by three participants.

One respondent thought it would be useful to design a model that allowed farmers to drive the
vine to a defined finished product, rather than respond to the vine. He went on further to explain
that there was still more research needed into what ‘finished product’” we were aiming for in
regard to mineral composition. He believed the industry had a very good understanding of the
nitrogen profile required for fermentation, but we still needed to investigate the mineral
characterisation of berries that enhance aroma, flavour, colour etc.

Potential uses for such a model would include winery intake logistics, predicted berry
composition and ripening rates. The model would need to be holistic in that it takes into account
irrigation, soil type etc.
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Extension

The link between pure research and the users of that research has traditionally been done via
extension services to growers, either through the public sector (for example DPI), industry
associations (using levy funds) or the private commercial sector (for example fertilizer re-sellers
and independent consultants).

Five surveyed participants felt that the industry should focus on producing good quality wine
grape nutrition extension services/material (e.g. Fact Sheets). These resources need to contain
concise messages and be easy to read and simple to follow. However, it was noted by
respondents that extension and the communication of information was always a difficult task,
regardless of the topic.

One suggestion for extension services was to develop a list of questions or statements that reflect
best practices in regard to nutrition management. Growers could use such a document to identify
practices or knowledge that they need to undertake or acquire in order to improve nutritional
management on their vineyard.

Eight growers commented that they would like to learn how to trial different nutrition programs.
These eight growers discussed the difficulty they had with setting up a trial, understanding what
they needed to measure and interpreting the results.

It was suggested by one person that this could be addressed through the development of ‘On-
Farm’ type programs and or literature that outlines how a grower may go about setting up a
nutrition trial on their vineyard.

Ten survey respondents wanted more information on the best timing for fertilizer application.
There was some debate about whether this type of information came under the extension banner
or whether it was a research issue.

Some participants believed this information was already available but needed to be better
communicated to growers. Other participants thought it was a topic that required more research.
Often those who wanted more research on this issue were using fertigation and they felt current
knowledge was not well-suited for fertigation.

Eight growers wanted information on the quantity of fertilizers to apply to specific wine grape
varieties. It was not always clear why the growers wanted to know more about quantities,
whether it was to achieve better fruit quality, more control over canopy growth, better
environmental outcomes or to improve the gross profit per hectare (or a combination of these).

Two respondents thought this was a research issue, one believed this information could be
gained from benchmark studies and one thought this could be gained from the databases held by
wineries, private consultants etc.

Two participants (non-growers) felt that growers in the Murray Valley region may be under
fertilising their vines. They believed that some growers had taken the ‘use less fertilizer’
message too far and had not found the middle ground.

Growers acquired information on wine grape nutrition from a range of sources. These are listed
below in order of popularity:

. Their own past experience experimenting with different fertilizer programs,
. Talking to other growers,

. Printed literature,

. Consultants, resellers or winery personnel.
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Interestingly, most growers who sourced information from resellers or consultants used this as
there only source of information. This indicates that there is a sector of growers who like to only

access information one-on-one.

Response summary

The following Table summarizes the survey results showing the number of times the statements

were referred to or discussed in the 40 surveys undertaken in the study.

Table 1. Response summary

Statement Mentioned in
interview
Undertakes soil and petiole tests 10
Have faith in soil and petiole tests 3
Concerns with the timing of petiole tests 2
New petiole standards should be developed 10
Believe standards should be performance based 2
Information & research on macro elements (including new standards) 2
Information & research on micro elements (including new standards) 2
Believe petiole standards should be developed for different soils, 5
scions, rootstocks and regions
Believe standards should be variety specific 2
Believe standards are only a guide 2
Industry accepted fertiliser program 2
More research into blade analysis 2
Explore nutrition databases for new petiole standards 4
Information & research into utilising precision fertigation 6
Information & research on minimal fertiliser use in a vineyard 6
Information & research on leaching 5
Develop Australia’s sustainability image for marketing purposes 1
Information & research on soil acidification 2
Hard data on ‘snake oil’ fertiliser products 12
Information & research on ways to improve soil fertility 9
More research into soil/nutrient/irrigation interactions 6
Information & research on the best chemical/physical forms of 5
fertiliser
Better extension material 5
Trial nutrition ideas 8
Information & research on the timing of fertiliser application 10
Information & research on fertiliser amounts that is variety specific 8
Fertiliser use is too low 2
Research into the role nutrition plays in grape and wine quality 15
Benchmarking and scoping studies that examines petiole results and 4
berry composition
Revised crop removal values 3
Develop sap analysis standards 9
Information & research on the influence rootstocks have on wine 5
grape nutrition
Modelling the behaviour of nutrition in the vine 3
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Summary

O Much of the response from the participants was related to vine petiole and soil standards,
as this aid to vineyard management was seen to be the basis on which nutrition decisions
were made. Many felt that the published standards needed to be revised and more focused
on wine grape varieties in this region.

This may suggest that wine grape growers (generally) are either placing too much
emphasis on this analytical tool (and its accuracy) in their nutrition decision making or the
interpretation of the data and the subsequent recommendations are providing a degree of
confusion.

There is perhaps a general lack of understanding by growers of the limitations of such
analytical tools (including petiole and sap analysis) and a lack of appreciation of the
magnitude of cost and resources required to revise the current standards.

O  Fertigation is new to many wine grape growers in this region. Like most advances in
precision technology, it requires a lifting of management skills and knowledge to
maximize the benefits of the system. A number of respondents indicated that more
resources need to be engaged in this area of extension.

O The forms of fertilizer and the timing of fertilizer application ranked highly with the
respondents and many growers wanted ‘hard data’ on the costs and benefits of composite
and organic type fertilizer products.

There are some components of this topic that can be addressed through industry extension
programs, such as seminars and workshops, however some of the more commercially
sensitive areas of scrutinizing specific fertilizer products may not be appropriate at these
industry forums.

O  There was a great awareness of the impacts of fertilizer use on the soil and water
environment, particularly in regards to nutrient leaching, better targeted fertilizing and
increasing soil fertility in vineyards. Aspects of this are currently being addressed through
a range of industry initiatives, but may require more resources.

O  The specific topic of vine nutrition as it s relates to wine grape quality ranked very highly
amongst the respondents. This included the relationship between specific nutrients and the
production of secondary metabolites in red wine grapes.

Related to this topic were the issues of rootstock effects on wine grape nutrition and
determining just how much nutrient is exported from the vineyard in the fruit each season
(kg/tonne) for specific varieties.

SCHOLEFIELD ROBINSON
MILDURA PTY LTD
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