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Foreword

Welcome to the Grapevine Management Guide 2011-12.

The Grapevine Management Guide is a pivotal
publication of the National Wine and Grape Industry
Centre (NWGIQ).

The Guide presents topical information of broad
interest to wine grape producers Australia-wide.

It combines the latest findings from the NWGIC's
viticultural research with information from many
other leading sources to provide a contemporary
guide to industry best practice.

The big challenge that still confronts grape producers
across Australia is maximising grape quality and
minimising costs in a market oversupplied with

wine grapes. The focus continues to be on the
minimisation of climatic impacts. In this edition

we consider the effective control of powdery

and downy mildew after widespread infection in

the exceptionally wet conditions last season. We
highlight the results of NWGIC research that has
important implications for Semillon grapegrowers in
terms of irrigation scheduling, particularly under hot,
dry conditions.

Significant new findings from NWGIC research are
presented. The findings confirm the damaging effect

of photosynthetic stresses during fruitset and show
that warm soil temperatures between budburst

and flowering increases flower numbers and
influences fruitset through changes in the amount of
carbohydrates retained in the roots.

We describe the cause of young vine decline and
suggest that its prevention is a shared responsibility
between producers of source grapevine cuttings,
nursery operators and purchasers of the planting stock.

Finally, with the cooperation of the AWRI, we include
the latest update of the ‘Dog book’ guide to selection of
Agrochemicals registered for use in Australian viticulture.

This year’s Guide will also be available as a free i-book
from the Apple store to enable downloading onto
i-pads and i-phones, thus ensuring ready access to the
information. We are currently exploring strategies to
make the material available in a wider range of formats.

The editors welcome inquiries, feedback and
suggestions for future content.

Jim Hardie
Director, National Wine and Grape Industry Centre,
Wagga Wagga, NSW

The NATIONAL Wine and Grape INDUSTRY CENTRE is an alliance of Charles Sturt
University, Department of Primary Industries and the New South Wales Wine Industry Association.

It generates scientific knowledge in viticulture and oenology and related fields to drive value-adding
innovation within the Australian wine industry and the broader community through extension,

education and training activities.

Schematic diagram of the role of the the National Wine and Grape Industry Centre
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Quality planting stock: it’s your business

HELEN WAITE, PhD STUDENT, NWGIC, WAGGA WAGGA

It's in the interests of all grape growers and winemakers
to care about the quality of planting stock in Australian
vineyards.

Establishing a vineyard is a significant investment for grape
growers. Much thought and effort goes into site selection,
layout, infrastructure and choice of grape variety and
clone, but, in my experience, very few growers give much
consideration to the quality of the vines that they will
plant as the foundation of a profitable business. Vineyard
equipment and infrastructure are important, but they play
supporting roles. Achieving the best return on investment
becomes impossible from the moment a decision is made
to purchase anything other than the healthiest, disease-
free planting stock. Defective vines often fail in the first
season, or, if they do eventually become established, they
form short-lived vineyards that produce low yields of fruit
of poor quality. It is worth spending time and money to
purchase the best vines. It is much easier and cheaper to
manage strong, healthy vines to produce a crop of high-
quality grapes than it is to attempt to do the same with
vines that are stunted and unhealthy.

Healthy planting stocks establish quickly, are better able to
withstand stresses such as drought and pests and diseases,
and are long lived. All too often planting stock is infected
with viruses and fungal pathogens, which cause root and
trunk diseases such as Cylindrocarpon, Botryosphaeria and
Petri disease. Graftlings often have poorly healed graft
unions, few roots, and stunted shoots; if they survive they
may be very slow to establish in the vineyard. Such plants
are susceptible to environmental stress and rarely reach
their productive capacity.

Choosing planting stock

Grapevines are relatively easy plants to propagate, but
it takes skill to produce a vine that will be long lived
and perform to expectations in the vineyard. The most
reliable means of obtaining high-quality planting stock
is to purchase it from an accredited nursery that obtains
propagating stock from vine-improvement societies
selling cuttings of certified health status and identity.
To be sure of obtaining the desired variety, clone and
rootstock, it is important to order vines at least 12 to

15 months in advance to allow the nursery to plan
production and ensure that there are adequate supplies
of high-quality vines. Late ordering may mean that the
nursery is unable to supply the requested variety in the
required quantity, thus delaying vineyard development
for at least 12 months. Never be tempted to buy
‘second’-grade plants. They are graded as ‘seconds’for a
reason and are unlikely to result in a healthy, productive
vineyard.

There are several options when choosing planting stock.
The most common type is the dormant, 1-year-old, bare-
rooted vine that has been either bench-grafted in the
nursery to the desired rootstock or raised as an ungrafted
rootling. Another type is the green, potted vine, either
grafted or ungrafted, in biodegradable pots that can be
planted, pot and all, in late spring. Green vines must be
managed carefully in the first few weeks after planting,
as they are more susceptible than dormant vines to
environmental stress. Failure rates are usually low for
both types of planting stock, and any failed vines can be
replaced in the same season. Growers can also choose
to plant ungrafted rootstocks and have them grafted or
budded with the scion variety in the vineyard. However,
unless the grafting is done by a skilled person, the failure
rate can be high and the resulting vineyard will be
uneven and difficult to manage if the vines are grafted
over more than one season.

Characteristics of quality planting stock

Quality planting stock has some characteristics that are
visible and others that are detectable only by expensive
and specialized analyses. To avoid the need to perform

Defective vine after one season in the vineyard. Note the poor
shoot growth and excessive callusing at the graft union.
Photo: Helen Waite
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specialized analyses along with every purchase, nursery
accreditation schemes identify those nurseries that
follow protocols designed to guard against the hard-
to-detect defects and diseases. Growers should always
purchase vines from an accredited nursery.

Visible quality attributes

Dormant and green potted vines should have at least
three well-formed roots evenly spaced around the base
and one or two well-developed shoots that are neither
stunted nor rank. The plants should also be free of external
wounds caused by machinery or vermin, as wounds may
result in structural weakness and expose the tissue to
infections from pathogens. The bark of dormant plants
should be uniformly tan. Graft unions should be fully
healed and should not break when moderate pressure

is applied. Callus growth at the graft union should be
from both the rootstock and the scion but should not

be excessive. Unless both the stock and scion produce
callus tissue from the cambium, a proper union does

not occur and the scion will die when it has consumed
stored carbohydrates or is water stressed. Defective grafts
normally break under moderate pressure.

Accreditable quality attributes

Accreditable quality attributes not readily apparent from
a visual inspection of dormant stock include correct
variety and clone, freedom from trunk diseases and
serious viruses, and freedom from the effects of stress

A high-quality, sound, healthy vine. Photo: Helen Waite

during propagation and handling. Determining the
variety of dormant planting stock is difficult, and it is very
difficult for people other than expert ampelographers
(i.e. those who classify and identify grapevines) to
identify a clone, even when the vines are in leaf. It is also
difficult to determine the disease status of a dormant
vine without recourse to specialized plant pathology
services. The presence of viruses and the propagules of
other organisms such as Phomopsis are not always easy
to see, particularly when vines are dormant, although
powdery mildew traces can be seen on shoots.

Dissection of a few sample vines from a batch is a
useful way of detecting advanced infections with trunk
disease pathogens, but early-stage infections are not
visually detectable. Healthy rootstock wood is a creamy
colour and scion wood is usually cream or green. There
should be no dead tissue. Brown streaking in the wood
of the rootstock or scion indicates that the vine has
been infected with one or more of the trunk disease
fungi. These diseases are most commonly isolated

from rootstocks, but they have also been isolated from
scion wood. If the graft union has been infected with
these diseases, dissection of the graft will show brown
streaking in the wood leading away from the graft union,
and the graft union will be poorly healed.

Hot-water treatment

Hot-water treatment (HWT) of dormant grapevine
propagating and planting stock to control pests and

A poorly healed graft union with dead and diseased tissue.
Photo: Helen Waite



Cross-section of the scion (L) and rootstock (R) of a defective
vine. The scion wood is healthy, but the brown spots in the
rootstock indicate the presence of fungal trunk disease.

Photo: Helen Waite

pathogens has been in use for some time. There are
two commonly used HWT regimes. Short-duration

HWT (5 min at 55°C) is used to control external pests
and pathogens such as nematodes on rooted vines,
and long-duration HWT (30 min at 50°C) is used to
control internal and external pests and pathogens
(including nematodes, crown gall, phytoplasmas and
trunk diseases) on cuttings and rooted vines. The long-
duration treatment is generally applied to cuttings
before propagation to control pests and pathogens. The
short-duration treatment is applied to both cuttings and
rooted vines to comply with quarantine requirements
when cuttings and vines are being shipped. Long-
duration treatment has also been used to treat dormant
planting stock. However, there is a risk attached to HWT
if post-HWT handling and storage conditions are poor;
consequently, long-duration HWT is generally reserved
for propagating stock rather than planting. Remember
that HWT does not control virus diseases.

Handling and storage

Correct handling and storage of grapevine planting
stock received from nurseries is a critical factor in
maintaining vine quality. It should be remembered that
dormant vines are living plants and need to be treated
as such. Many growers choose to store dormant vines

in coolrooms until planting. However, the viability of
vines can be affected if they are stored with apples and
other ethylene-producing fruit, or with potatoes and
onions treated with growth-inhibiting substances. These
substances are able to penetrate plastic wrapping and
can result in severely inhibited growth when the vines
are planted in the vineyard. It is also important to ensure
that there are several small holes in bags of vines so
that the vines have an adequate oxygen supply during
storage. If vines do not receive adequate oxygen they
may begin to ferment in storage. Storage temperature is
also important. The ideal storage temperature for vines

is 1°C to 2°C rather than 4°C to 5°C. Botrytis development
is favoured once the temperature reaches 4°C, or if

the temperature fluctuates. Moving vines in and out

of a coolroom is also undesirable, as it disturbs their
metabolism.

Once dormant vines have been removed from the
coolroom they should be planted within 36 to 48 hours,
particularly if the weather is warm. Bales or boxes of
vines should not be exposed to high temperatures,
agrochemicals or fuel, and care should be taken to
prevent dehydration during the trimming and handling
process. Prolonged soaking of the vines in water —
particularly untreated water — does not necessarily
compensate for the stress of dehydration and may cause
oxygen deprivation and facilitate the entry of pathogens
through the wounds made on roots and shoots during
trimming. If dehydration is a potential problem it is
preferable to spray the vines with clean water, rather
than to soak them. If vines are not able to be planted

for a few days they can be ‘heeled in"by placing bundles
upright in a trench and loosely covering the root with
soil, sand or well-rotted sawdust, making sure that the
planting medium is kept moist and there are no large air
pockets around the roots of the vines.

When green potted vines are received, until they are
planted out they should be placed in a holding area

that has dappled shade and is protected from the wind.
Depending on the temperature the vines may need to be
watered two or three times each day. If the potting mix

is allowed to dry out it may become water-repelling and
will not rewet easily; consequently the vines will suffer
severe water stress in spite of regular watering. If an anti-
transpirant has not been applied at the nursery, it may be
useful to do so to reduce water loss from the leaves.

Newly planted vines have small root systems and are
unable to utilise moisture at deeper levels in the soil until
the roots have begun to grow or (in the case of potted
vines) until they have emerged from the cardboard pot.
Therefore, irrigation should be applied in small amounts
at frequent intervals, gradually increasing in amount

and decreasing in frequency to prevent water stress and
encourage root development.

Growing your own planting stock

Some growers like to propagate their own vines.
However, for inexperienced propagators there are some
significant pitfalls that can result in the production

of inferior vines. Problems start when uncertified
cuttings of unknown type and disease status are used.
Consequently, growers may inadvertently take cuttings
from misidentified or diseased vines. Serious problems
also arise if cuttings are inadvertently harvested from

a vineyard affected by phylloxera and if cuttings are
handled incorrectly and are damaged, or allowed to
dehydrate.



Management of cuttings in a field nursery is also often
incompatible with other vineyard operations, and
nursery beds can be easily neglected. Callused cuttings
have very small root systems, particularly in the early
stages of root initiation, and they require small, frequent
waterings. Close planting in nursery beds also means
that the cuttings are susceptible to powdery mildew and
other fungal diseases. Moreover, because the cuttings
are small and in closely planted rows, fungicides cannot
be applied by using standard vineyard equipment.
Weeds are also a problem in field nurseries and can soon
smother the vines, blocking out light and competing for
water and nutrients. Consequently, losses can be high
and the quality of vines can be poor unless the nursery is
properly cared for.

Summary

Quality planting stock is the best investment a grower
can make to establish a long-lived and productive
vineyard. Sound, healthy grapevine planting stock

is more productive and requires fewer inputs than
defective stock, which often results in vineyards that
are difficult and costly to manage. Defective vines fail
or are slow to establish, and they result in vineyards
that are uneven and less productive in both the short
and the long term. Sound, healthy vines have strong
root and shoot systems, are free of trunk diseases and
serious viruses, and are not damaged or stressed by
poor handling or environmental factors. Problems can
be avoided by ensuring that planting stock is sourced
from an accredited nursery that uses propagating stock
of known type and disease status, by ordering vines 12
to 15 months in advance, and by storing and handling
planting stock correctly when it is received at the
vineyard. Never buy ‘seconds’

Landmark advertisement
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Potential mildew disease carry-over

from last season

SHAYNE HACKETT, DISTRICT HORTICULTURIST, NWGIC, WAGGA WAGGA

The 2010-2011 season was one that led to widespread
infections with both powdery mildew and downy
mildew across the south-eastern parts of Australia. After
higher than average infection levels in many vineyards
comes concern for a greater potential carry-over into
the following season. To better understand the potential
carry-over effect it is important to understand the life
cycles of the organisms causing each of these diseases
and how they overwinter and develop each year.

Downy mildew

Downy mildew of grapevines requires specific weather
conditions to become established and infect the plant
tissues. It can attack all green tissue with functioning
stomata; this includes the undersides of leaves,

shoots and flowers. Downy mildew can be extremely
devastating if infections are permitted to become
established early — especially before flowering, as was
the case in the 2010-2011 season.

Repeated downy mildew infection conditions led to heavy crop
losses in south-eastern Australia in the 2010-2011 Season.
Photo: S Hackett

Overwintering

Downy mildew overwinters as small survival structures
called oospores. Those spores are formed in previous
infection sites and remain in the soil after infected
grapevine tissue breaks down, or in grapevine bark. The
spores are very resilient and can survive for 7 to 10 years.
Spore germination and primary infection

Specific wet-weather conditions are necessary for
oospores to germinate, but only those that are mature
will germinate upon wetting.
The rule of thumb for a primary infection is 10:10:24:
10 mm rainfall
10°C minimum temperature

« overa 24-hour period.

However, the primary infection cycle is more accurately
described in three phases.

1. Initial wetting and germination of the oospores to
form a sporangium. The sporangium then releases
motile spores called zoospores. This phase is
temperature dependent and can take more than 16
hours, depending on the minimum temperature at
the time.

2. Following release of the zoospores, a rain-splash
event is required to carry the zoospores to the
underside of the leaf or other susceptible green
tissue.

3. Infection of the plant occurs when a zoospore
invades a stoma, but this occurs only if the leaves
remain wet for 2 to 3 hours.

Under Australian conditions, primary infections

typically result in about one to three typical ‘oilspot-like’
symptoms in 50 metres of vine row. As such, primary
infections pose little threat to the crop. However, where
primary infections have previously become established,
secondary infections arising from them can lead to
significant losses of both crop and leaf area. Those losses
can be particularly severe when secondary infections are
allowed to occur before flowering.

Secondary infection

Secondary infection conditions are quite different from
those required for primary infection.

For a secondary infection to occur there must already be
primary ‘oilspots’in the vineyard or nearby. Secondary
infections occur when the mildew at the oilspots
produces sporangia.

The sporangia-bearing sporangiophores emerge through
the stomata of infected tissue, and detached sporangia
are then wind-dispersed to other tissues, where they
germinate in surface water and release zoospores.
Sporangia are produced from existing mildew oilspots
when the following conditions are met:

98% humidity

temperature more than 13°C

4 hours of darkness

leaves are wetted 2 or 3 hours before sunrise.

Under optimum conditions the time from germination
to infection can be less than 90 minutes.



Secondary infections cause far more damage than the
primary infections and are the greater threat. They result
in as many as 100,000 new oilspots from as few as 20 to
50 primary ones.

Sporangiophores and sporangia produced from a leaf
infection. The sporangia typically survive for 7 to 10 hours.
Another infection event is required to trigger the release of fresh
sporangia from the infection site. Photo: S Hackett

The key to managing downy mildew is to know when
the primary infection conditions occur. Because

oilspot symptoms do not appear for several days after
infection, the weather data need to be monitored
closely to determine when the infection criteria have
been met. This will ensure that primary infections can
be anticipated and destroyed before they can generate
secondary infections. Where possible, an eradicant spray
should be applied within 5 days of the infection event
and before oilspots first appear.

This is particularly important when the primary infection
has occurred before flowering.

Routinely applied protective sprays may be used to
cover susceptible parts and thus prevent both primary
and secondary infections in the first place. However, it is
important to note that flower cap-fall exposes the flower
parts and leaves them susceptible to infection. Therefore,
a protectant spray should be applied after flowering to
protect the young developing bunches if the forecast is
for wet, humid conditions.

Protective sprays such as copper are lost from flowers as the
flower caps fall. Follow-up sprays are required to maintain
coverage after cap-fall is complete. Photo: S Hackett
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Summary

Downy mildew overwinters as oospores trapped in the
bark of the trunk and cordons and in the soil. These
spores can remain viable for 7 to 10 years.

Despite the likelihood of there being high numbers of
overwintering oospores this year, whether or not downy
mildew regenerates in the upcoming season will be
solely determined by the prevailing weather conditions.
Monitoring of the weather conditions in spring will allow
both primary and secondary infections to be anticipated
and controlled with post-infection sprays.

Protecting developing leaves, shoots and inflorescences
before flowering is critical for minimising damage.
Follow-up sprays after flowering are crucial to re-
establish protective coverage on the developing berries.

Powdery mildew

The potential for powdery mildew to become a problem
depends on the amount of the fungus surviving from
one season to the next. Carry-over infection can be

in the form of either mildew-infected buds or spore-
bearing cleistothecia. Grapevine buds become infected
with the fungus as they form during the season and
emerge as infected ‘flag’ shoots the following spring.

Cleistothecia are hard, overwintering structures that
develop when powdery mildew builds up to high levels
late in the previous season. Cleistothecia-generated
infections occur in spring after rain of approximately

2 mm or more and when temperatures are above 10°C.
The cleistothecia swell in water and discharge their
spores (ascospores) into the air. The spores are blown to
nearby leaves and inflorescences, where they germinate
and begin the growth of a fungal colony on the surface
of the infected tissue. Those first infections of the season
are very small and not readily detected, usually occurring
on the undersides of leaves near the trunks and cordons
of the vines where the cleistothecia have overwintered.

In general, ascospore discharge starts as soon as

the weather conditions are suitable in spring and is
completed soon after flowering. Once the cleistothecia
have discharged their ascospores there is no rainfall
requirement for further infections to occur.

Characteristic folding of the leaf where a cleistothecia-
generated infection has started. Photo: S Hackett



At budburst, the flag’ shoots emerge heavily infected
with powdery mildew fungus. Under the right conditions
the fungus produces conidial spores that spread to
infect green shoots, leaves, flowers and grape bunches.
Because the flag shoots emerge at budburst already
infected with the mildew, it is likely that the buds already
formed on those shoots will have become infected, and
that these infected buds will produce new flag shoots
the following season. However, grapevine buds remain
susceptible to powdery mildew infection for about 18
days from the time they first appear at the base of each
leaf. The retention of spurs bearing such buds means
that powdery mildew tends to first appear season

after season on the same vines in the same part of the
vineyard. Identifying and treating those ‘hotspots’is the
most effective way of breaking the reinfection cycle and
minimising the need for chemical remedies.

One of the keys to controlling powdery mildew is to
ensure that adequate spray coverage is achieved early

in the season. Protectant sprays should begin soon after
budburst and continue every 10 to 14 days, depending on
the vine growth rates and prevailing weather conditions.

If powdery mildew has been a persistent problem in
the vineyard for a number of seasons, consider using
a systemic fungicide about 4 weeks after budburst to
minimise the disease development resulting from flag
shoots. Spraying with systemic fungicides earlier than
this is not considered as effective, as often the flag

shoots don't emerge until several weeks after normal
budburst.

Take care when applying non-systemic sprays at
flowering, because once the flower caps begin to drop
from the developing inflorescences the protective
barrier is also lost, leaving the flower parts susceptible to
infection.

Further sprays for powdery mildew after the flowering
period should be applied according to the rate of new
growth in the vineyard and the prevailing weather at
the time.

Summary

Early protection is critical to protecting new developing
leaves, shoots and bunches and minimising the potential
for disease build-up.

Where there has been a history of problems with
powdery mildew, application of a systemic fungicide
about 4 weeks after budburst should help to minimise
the spread of the disease from flag shoots.
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Young vine decline in the Riverina:

a riddle solved

MELANIE WECKERT, RESEARCH PLANT PATHOLOGIST, NWGIC, WAGGA WAGGA

In 2002, Harry Creecy, then a NWGIC District Viticulturist
based in Griffith, NSW, was getting a lot of enquiries
from growers concerned that their newly planted vines
were diseased. The vines either died soon after planting
or grew very slowly, produced few grapes, and died in
the next few years. The disorder was described as 'young
vine decline’ (YVD). Our challenge was to answer the
question: Why was this now appearing in the Riverina?
Adding to our challenge was a certain amount of
confusion over the causes of other conditions, referred to
collectively as restricted spring growth'’

Atypical diseased grapevine in a Riverina vineyard affected
by ‘young vine decline! Note very short shoots compared with
those on normal vines in the background.

Photo: Melanie Weckert

Questionnaire survey

Our first step was to prepare a questionnaire survey in
collaboration with the Wine Grapes Marketing Board,
Griffith. The survey was posted to 560 Riverina growers,
and we were assisted by a 30% response rate. This
indicated that YVD was obviously important to the
industry. We found that over 65% of Riverina growers
had experienced economically serious problems with
plantings of grafted vines. Many respondents described
it as a'Chardonnay/Ramsey’ problem;, but this appears
to have been due to the predominant use of Ramsey
rootstock for the large number of Chardonnay plantings
in the district at that time. Many growers reported YVD
with rootstocks other than Ramsey and scions other
than Chardonnay. As a result of the survey questionnaire,
we sought a solution within the Winegrowing Futures
program, jointly funded by NWGIC and the GWRDC.

Isolation of YVD fungi

The next step was to find what caused YVD. We
suspected that the problem was caused by pathogenic
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fungi—but which ones? And how were they entering
the grape production system? We thoroughly surveyed
30 YVD-affected vineyards in the Riverina — most, but not
all of them, grafted. In our laboratory we isolated a range
of fungi from roots, trunks, cordons and shoots. From

this study we invariably found the fungi Cylindrocarpon
(Cyl) and Botryosphaeria (Bot) in rootstock stems (i.e.
below the graft unions) of YVD-affected plants. Cyl was
also consistently found in the roots of affected plants,
and Bot was isolated from the roots in some affected
plants. YVD-affected ungrafted plants were similarly
infected. Neither fungus was found in unaffected plants.
Cylindrocarpon is known to cause blackfoot, a root rot
disease of grapevines that is associated with poorly
drained soils but had not previously been reported in the
Riverina. Botryosphaeria is known to cause bot canker, a
debilitating grapevine trunk disease now known to occur
in many Australian vineyard regions.

The rootstock stems of newly planted vines had many
dark, discoloured patches or wedges, but the scions
were not discoloured and were free of pathogens.
However, after a few years' growth the scions also
became diseased, presumably because the pathogens
had moved up the trunk, through the graft union, and
into the scion wood.

Effect of YVD on vine performance

Early in the season the YVD-affected vines had very short
shoots that tended to‘catch up'later to a certain extent
but remained significantly shorter at harvest. Colleague
Dr Andrew Hall organised an aerial fly-over with remote-
sensing equipment, and the resulting images showed
clearly that the diseased vines had much less growth
than their healthy neighbours (Figure 1). The roots of
affected vines were also far less developed, and the poor
root systems limited the total amount of root starch
reserves. Yields of YVD-affected vines were low (Figure 2).
The low yields were caused by low bunch numbers, not
smaller bunches, leading us to conclude that the lower
carbohydrate reserves in the diseased vines precluded
normal inflorescence initiation and development.

YVD studies

We infected the roots of potted Chardonnay with both
Bot and Cyl, separately and together. Bot and Cyl alone
were able to cause disease in the potted vines, but the
disease symptoms were worse when the two fungi were
applied together (Figure 3).

From our studies in the vineyards and the glasshouse,
we concluded that the two causal agents of YVD in



Plant tissue from vineyards with YVD: (a) Ramsey stem from a vineyard with a 40% strike rate. We isolated Cyl from roots and Bot and Cy!
from wood. (b) Ramsey stem from a vineyard with a 40% strike rate. We isolated Bot and Cyl from roots and Bot from wood.
(c) Ramsey stem from a vineyard with a 10% strike rate. We isolated Bot and Cyl from both roots and wood. Photos: Melanie Weckert

Healthy vineyard next door \

Diseased vineyard

. o O
o = Young vine decline Q O
areas with low vigour

(Bot and Cyl in trunks and
roots).

Figure 1: Distribution of diseased vines, as evidenced by blue colours, within a YVD-affected Riverina vineyard. The vineyard next door
was healthy, as evidenced by the yellow and red. Photo: Andrew Hall

a b

Roots from healthy vines (a) and diseased vines (b) in a YVD-affected Riverina vineyard. Photos: Melanie Weckert

17



=
(o2}

[EnY
o

=
N

[
o

Yield (kg/vine)
[ee)

6

4

2
~0, ~, ~7
Diseased vine = Healthy vine

Figure 2: Yields from one YVD-affected Riverina vineyard,
showing decreased yields for diseased vines over 3 years.

Riverina grafted vines were Cyl in the roots and Bot in
the rootstock stem.

But how does YVD happen?

Our next question was: Where and how did both these
fungi enter the production system (i.e. rootstock source
blocks, nurseries and vineyards)? Our studies led us to
the following sequence of infection.

First, some shoots of rootstock source vines become
infected with Bot. As evidence of this, we isolated Bot
from the canes of vines in some rootstock source blocks.
Bot infection seems to be favoured by the common
practice of managing rootstock source vines to give
short trunks and unlimited buds and pruning the shoots
back to the trunk each season. Shoots from such vines
sprawl on the ground, where they can pick up Bot from
the soil. Furthermore, Bot spores can infect the many
pruning wounds each season. Our colleagues have
found Bot in most Australian viticultural regions now,
and its spores disperse readily in the air.

Next, the Bot-infected rootstock cuttings can
contaminate uninfected cuttings when the cuttings are
soaked in water for several hours or more for rehydration.
Rootstock cuttings are often hydrated twice—once
before cool storage and again before grafting. The
practice of disbudding rootstock cuttings creates many
infection-susceptible wounds.

Finally, Cyl already in the soil infects the roots in the
field-nursery rows. Bot can also infect wounds at this
stage. Infected plants may look outwardly healthy and
may grow reasonably well in the nursery for a year before
they are lifted for planting in the vineyard.
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Figure 3: Results of pot trial showing that shoot and root dry
weights were greatly decreased when roots were inoculated
with Cyl alone. There was a further decrease when roots were
inoculated with both Cyl and Bot.

Do Bot and Cyl enter the vine in the
vineyard?

After being planting out in the vineyard, the ‘healthy’-
looking but internally infected vines soon show disease
symptoms. Originally, some believed that, in some cases
of YVD, infection occurred in the vineyard rather than
earlier. Although such infection may occur, we found
evidence that this was generally not so. Bot and Cyl

are slow-growing fungi, and in all of our microscopic
examinations of stems just after planting the infections
were well advanced, extending from the oldest
(innermost) xylem ring to younger tissue. This provided
evidence that the diseases in these cases must have
started before planting. We also found no Cyl and Bot in
the vineyard soil of recently planted but diseased vines.

Prevention

1. Rootstock source vines should be trellised with their
shoots trained off the ground to avoid Botryosphaeria
infection.

2. Nurseries should:

— Ensure that canes have been correctly disinfected
by hot water treatment

— Check plant stock for disease at every propagation
stage by visual inspection and diagnostics.

- Rotate field nursery sites to avoid build-up of
Cylindrocarpon.

- Avoid using heavy soils that favour Cylindrocarpon.

3. Growers should ensure, by visual testing, that planting
stock is healthy before planting: cut up a few stems
in every batch and look for dark patches, spots or
wedges. See Quality planting stock: it’s your business in
this issue of the Guide to find out what to look for in a
healthy vine.
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Remedies

We have found that YVD-affected vines may eventually
recover to normal growth, but only after very careful
management to avoid all stresses. Some stressors in
the vineyard include overcropping of young vines, too
little or too much water, insufficient nutrients, and low
soil organic carbon levels. Composts may be applied to
increase organic carbon, increase water infiltration and
decrease evaporation. High soil organic carbon levels
also increase the abundance of suppressive microbes
and beneficial nematodes to improve nutrient cycles.
However, in our view it is usually less costly to avoid
using infected planting stock in the first place.
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Further reading

Whitelaw-Weckert M.A,, Rahman L., Appleby L.,

Hall, A., Hardie W.J. (in preparation) Co-infection by
Botryosphaeria and Cylindrocarpon spp. at different
stages during propagation causes 'young vine decline’ of
grapevines.
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Soil warming before flowering increases grape

flower numbers but decreases fruit set
during severe photosynthetic stress

SUZY ROGIERS, RESEARCH LEADER, GRAPEVINE PERFORMANCE, NWGIC, WAGGA WAGGA
JASON SMITH, RESEARCH ASSOCIATE, VITICULTURE, NWGIC, WAGGA WAGGA
BRUNO HOLZAPFEL, RESEARCH LEADER, SUSTAINABLE RESOURCE USE, NWGIC, WAGGA WAGGA

JIM HARDIE, DIRECTOR, NWGIC, WAGGA WAGGA

Itis well known that low light interception by grapevine
leaves during flowering can lead to inflorescence
necrosis (or bunch stem necrosis), shedding of young
flowers and ovaries, and consequently poor fruit set (the
proportion of flowers that form expanding ovaries, i.e.
potential berries). This is caused by a reduction in the
photosynthetic capacity of the vine leaves. In low light
the supply of carbon and energy from photosynthesising
leaves is evidently insufficient for fertilisation and the
growth of flower ovaries. Low light intensity is one cause
of photosynthetic stress, but there are others, such as leaf
loss, drought and excessive heat. Given the importance

Not CO, stressed

Fruit set after photosynthetic stress induced by stripping carbon dioxide (CO,) from the air at capfall.

of fruit set and the number of opportunities for
photosynthetic stress to affect it, we wondered whether,
under photosynthetic stress conditions, grapevines are
able to draw on carbohydrates stored in the roots from
the previous season as an alternative carbon and energy
source for fruit set. If so, greater attention would be
directed to vineyard management to ensure adequate
carbohydrate restoration in the roots and trunks

each season.

To answer this question we had to first create sets of
vines with low and high levels of stored carbohydrates.

CO, stressed

Photos: Suzy Rogiers
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We achieved this by warming the soil around one set

of potted vines between budburst and first capfall.

Soil warming depleted the carbohydrate reserves

stored as starch in the roots and promoted shoot

and inflorescence growth. At capfall we then placed
vines with low and high carbohydrate reserves in
controlled-environment rooms and subjected them to
photosynthetic stress, which we induced very directly by
stripping carbon dioxide from the air.

The fruit set of photosynthetically stressed vines was
more than half that of vines grown at the normal

carbon dioxide level. Furthermore, fruit set during
photosynthetic stress was not improved by the
utilisation of carbohydrates stored previously, before
capfall; under photosynthetic stress most of the available
carbohydrate went into shoot growth.

However, when there was no photosynthetic stress the
fruit set of vines with low carbohydrate stores at capfall
was 26% less than that in vines with high carbohydrate
stores.

The low-carbohydrate plants did have more flowers,
because the soil warming we used to create their
low-carbohydrate state induced them to use

stored carbohydrates in greater shoot and flower
development before capfall. Even so, their fruit set and
number of potential berries were both lower, and a
greater a proportion of carbohydrate from concurrent
photosynthesis was used in root growth than in
setting fruit.

We found that, regardless of the amount of carbohydrate
at capfall, vines in normal air actively restored similar
amounts of root reserves of carbohydrate while fruit set
was taking place.

The findings were clear:

1. Fruit set under normal conditions was positively
related to the amount of carbohydrates stored
previously, at capfall.

2. Fruit set was greatly reduced by severe
photosynthetic stress but was not affected by the
amount of stored carbohydrate present at capfall.

These findings confirm the sensitivity of fruit set

to photosynthetic stress. Of course, in vineyards,
photosynthetic stress is not caused by low atmospheric
CO, levels but can be caused by environmental factors
such as low light intensity, low temperature, and
drought stress. Leaf shading and leaf removal also cause
photosynthetic stress. Although some of these factors
can be avoided by good management, others, if severe
enough, can represent a seasonal risk. Our findings show
that this risk cannot be reduced by the utilisation of
carbohydrate reserves from perennial parts.
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The message from this is:

Use irrigation, disease control and canopy management
to maintain healthy, unshaded leaves to minimise
photosynthetic stress and optimise fruit set.

The increase in flower numbers in response to soil
warming between budburst and capfall is an important
finding. It helps us to understand the consequences of
season-to-season differences in springtime temperatures
and indicates that soil temperature has an important
influence on flower numbers and hence potential yield.
Although soil temperature and air temperature are
generally related, our findings now direct attention to
the temperature of the soil, rather than the air, in relation
to grape flower development. The research also reveals
the important role of carbohydrate reserves stored in the
previous season in enabling this response.

Conclusion

In summary, the study highlights the important role of
carbohydrate reserves in determining flower numbers
and fruit set. It raises the question:

What can a grower do to assure adequate vine
carbohydrate reserves during early-season flower
development and fruit set?

Answers:

Each season, use irrigation, disease control and
canopy management to maintain healthy, unshaded
leaves from budburst to leaf fall and thus optimise
photosynthesis and carbohydrate reserve restoration.

Avoid excessive fruit loads (i.e. cropping beyond the
capacity of the vine to ripen its fruit without drawing
on carbohydrate reserves).

Further reading

May P. (2004) Flowering and Fruitset in Grapevines. Lythrum
Press, Adelaide, South Australia.

Rogiers S.Y., Smith J.P, Holzapfel B.P, Hardie W.J. (in press).
Soil temperature moderates grapevine carbohydrate
reserves after budbreak and conditions fruitset responses
to photoassimilatory stress. Functional Plant Biology.



Semillon: a variety that can’t hold its water
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Semillon is an important white wine variety grown

in Australia and is particularly important to the

regional economies of the Riverina and Hunter Valley.
Unfortunately, as we have shown, it is more sensitive
than other common varieties to dehydration. Related
problems are wilting and leaf burn, which are most
likely to occur when there is low leaf-water status. Some
varieties have very tight control over water loss, but
Semillon is not one of them.

Typical symptoms of leaf burn in Semillon. Photo: Suzy Rogiers

The cause of Semillon’s sensitivity to dehydration and
leaf burn is the lack of responsiveness of its stomata to
drying conditions (i.e. conditions of high evaporative
demand) and to darkness. Normally, when plant water
stress rises during the middle of the day, the stomata
close. This decreases carbon uptake for photosynthesis,
but it prevents the plant from reaching an extreme
state of dehydration from which it may not recover.
Lack of stomatal responsiveness to drying conditions
means that, on hot days, Semillon canopies are cooler
than those of other varieties because they have high
transpiration rates. Nevertheless, the edges of Semillon
leaves are more likely to die (‘burn’), because little water
reaches these extremities.

Grapevines are generally very photosynthetically

active during the day, taking up carbon dioxide and
converting it into sugars, which they use as an energy
supply for growing roots, shoots, leaves and fruit. Carbon
dioxide enters through the stomata on the undersides
of the leaves; at the same time, water vapour escapes.
Accordingly, the plant can become dehydrated if the soil
moisture level is low or if moisture uptake by the roots
can't match what is being lost through the stomata. In
the late afternoon, when the light begins to fade, the
photosynthetic process slows down and the stomatal
pores generally close. Water absorption by the roots
continues throughout the night and, if there is enough

soil moisture, the plant is rehydrated by morning to start
another day of photosynthesis. Lack of tight stomatal
responsiveness to light means that, unlike other varieties,
Semillon often does not fully rehydrate overnight. This
leaves it more susceptible to water stress and impaired
photosynthesis during the day.

What do these features mean for
Semillon growers?

First, Semillon needs more water than other common
varieties (e.g. Chardonnay, Shiraz and Grenache) to
prevent dehydration. Our findings suggest that this need
might be several times more than that of Shiraz; the
actual amount will depend on the evaporative demand
where Semillon is grown.

Second, because it more rapidly depletes soil water,
Semillon is best grown in deep soils with high water-
holding capacity and is not well suited to deficit
irrigation strategies. Withholding water before the fruit
is ripe generally only causes leaf dysfunction, cessation
of sugar accumulation, and the production of ‘baggy’
or partly shrivelled fruit. Because of their greater
susceptibility to dehydration, Semillon plantings require
careful attention to maintaining soil moisture at high
levels, particularly when hot and/or windy conditions are
anticipated.

In the Riverina, we have found that drip irrigation is well
suited to the responsive water applications that are
required in predicted heat waves.

Our research has also demonstrated that the adverse
effects of high air temperatures and low water status on
Semillon are greatest in north—-south rows and may be
offset to some degree by careful management to create
a degree of leaf shading. We have also found from pot
experiments that dehydration can be aggravated or
alleviated by using different rootstocks. These aspects of
Semillon management warrant further research.

Further reading

Rogiers S.Y., Greer D.H., Hutton R.J,, Landsberg J.J.
(2009) Does night-time transpiration contribute to
anisohydric behaviour in a Vitis vinifera cultivar? Journal of
Experimental Botany 60:3571-3763.

Rogiers S.Y., Greer D.H., Hutton R.J,, Clarke SJ. (2011)
Transpiration efficiency of the grapevine cv. Semillon is
tied to VPD in warm climates. Annals of Applied Biology
158:106-114.

Rogiers S.Y.,, Holzapfel B.P, Smith J.P. (2011) Sugar
accumulation in roots of two grape varieties with
contrasting response to water stress. Annals of Applied
Biology (in press).
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Phylloxera

ANDREW LOCH, NWGIC, WAGGA WAGGA

JOHN SLACK, FORMER POLICY OFFICER, PLANT BIOSECURITY, DPI, ORANGE

What is Phylloxera?

Grape phylloxera, Daktulosphaira vitifoliae, is an aphid-
like insect that lives and feeds on the roots of grapevines
and occasionally in distinctive galls on grapevine leaves.
Phylloxera originates from eastern North America, where
it lives on native grapevines. However, the insect is now
distributed throughout much of the world as a result

of the movement of phylloxera infested grapevines
especially in the late 1800s. European (Vitis vinifera) vines
have little or no tolerance to phylloxera feeding and
almost always die. Phylloxera is thus regarded as the
world’s worst grapevine pest.

Phylloxera is a sap sucking insect that feeds on soft vine
root tissue. Yellow, fleshy galls (nodosities) develop on
young fibrous roots, and brown, warty galls on storage
roots from feeding. Phylloxera insects live mainly on the
surface of root galls, but occasionally craw! to the soil
surface or canopy, from where they can disperse to new
roots and vines. Leaf galls of phylloxera rarely occur in
Australia, and tend to occur mainly in humid conditions

and only on the leaves of American Vitis species or hybrids.

Life cycle

Recent research in Australia has shown that the insect
almost certainly reproduces exclusively by clonal or
asexual reproduction. Several generations of phylloxera

Feeder root galls (nodosities) Photo: Kevin Powell

Phylloxera leaf galls Photo: Kevin Powell
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develop during the growing season. During spring and
summer, the adults lay eggs that hatch into crawlers.
Crawlers feed on roots and increase in size and moult
four times before becoming adults. Winged adults,
which are the forerunners of the leaf-galling cycle on
American vines, sometimes develop later in the season
during March and April in Australia. Winged adults do
not appear to undergo a sexual reproduction cycle in
Australia. During winter, phylloxera lies dormant, mostly
sheltering under bark on roots.

Symptoms

The first symptom of phylloxera feeding is decline in
vigour. Premature yellowing of vines in March tends

to occur about 1 to 3 years after the vines are infested.
Expression of symptoms tends to be accelerated in
stressed vines. Patches of vines become progressively
weaker, and the area affected increases as the phylloxera
population increases and spreads. Good growing
conditions reduce the effects of phylloxera, especially in
sandy soils.

Satellite spots develop after 2 to 3 years of infestation.
These spots appear to occur at random in the infested
vineyard. Spread of phylloxera tends to be more rapid in
the direction of the prevailing winds. Crawlers are known
to be dispersed by wind.

Phylloxera adults, crawlers and eggs on a root
Photo: Kevin Powell

Phylloxera crawlers Photo: Kevin Powell



Symptoms of phylloxera attack: premature yellowing and poor
vigour Photo: Andrew Loch

To check vines for phylloxera, examine fibrous roots
within 0.5 m of the base of the vine during December
to April. Infested vines will have fleshy yellow galls on
fibrous roots, with pinhead-sized yellow insects living on
the surface of the galls. Most insects are found on vines
at the margins of areas of weak vines. Vines in the centre
of weak patches have badly damaged root systems.
Fibrous roots are lacking, and the older roots have cracks
and warty bumps caused by phylloxera.

Growers with any vines with phylloxera-like symptoms
must contact their nearest Department of Primary
Industries office.

Prevention and control

In Australia, crawlers developing from eggs laid on

the root system are the most important dispersive
stage. Winged adults may also disperse but they are
not regarded as a risk because they do not appear to
undergo sexual reproduction in Australia. Where leaf
galls occur, crawlers from eggs in the leaf gall can

be wind-blown and spread infestations. Phylloxera
crawlers can be present on leaves and fruit of infested
grapevines, especially during summer and autumn.
Any harvesting machines, picking buckets, wine bins or
other equipment in contact with fruit or foliage may be
contaminated with phylloxera crawlers.

New infestations of phylloxera are generally a result

of unintentional spread by people. Phylloxera can be
transferred on grapevine rootlings, through equipment
that has been used in infested vineyards, and by
people moving from infested vineyards. Observe signs
discouraging entry into phylloxera-free vineyards.

Planting material should always be purchased from
nurseries in phylloxera-free areas, and preferably should
have been hot-water treated. The use of tolerant
rootstocks is the only established, proven way of
managing phylloxera. Rootstocks can also manage
nematodes, and various rootstocks can be chosen to suit
soil types and cultural conditions.

All vineyards in actual or potential danger from
phylloxera should be planted with vines grafted onto
resistant rootstocks. Even in sandy soils where phylloxera
appears less damaging, the use of rootstocks is advisable
to manage nematodes. At present there is no effective
and economic long-term way of managing phylloxera on
ungrafted vines.

Phylloxera quarantine

Australia is one of the few countries to keep its main
vineyard regions free of phylloxera. Quarantine
boundaries have been established in Australia to prevent
movement of phylloxera from known infested areas

into free or exclusion zones (Figures 4, 5 and 6). Areas

of unknown status (Phylloxera Risk Zones; PRZ) are also
protected under legislation. Three quarantine zones exist.

Main dispersive stages of phylloxera — winged adult (left) and
crawler (right) Photo: Kevin Powell

Phylloxera Infested Zones (PIZs)

Phylloxera Infested Zones (P1Zs) include the North East PIZ
(Rutherglen, Wangaratta and King Valley), Nagambie PIZ
(Nagambie and Murchison), Mooroopna PIZ (Shepparton),
Upton PIZ (Upton) and the recently declared Maroondah
PIZ (Yarra Valley) and Whitebridge PIZ between Rochford
and Cobaw in the Macedon Ranges.

The NSW PIZ includes 1) the Albury/Corowa Infested
Zone, which includes the local government areas of
Albury, Corowa (that part within the County of Hume)
and Greater Hume (excluding Culcairn and Holbrook,
which were abolished as part of the amalgamation

of local government areas); and 2) the Sydney Region
Infested Zone, including the Camden zone and part

of the Wollondilly local government area, within the
County of Cumberland, as well as the Wollongong local
government area.

Phylloxera Risk Zones (PRZs)

Phylloxera Risk Zones (PRZs) are zones that have no
evidence of phylloxera infestation but could be a

risk to the free areas because of nil or inconclusive
investigations. The whole of the State of Queensland and
large areas of Victoria have PRZ status.
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Figure 4. Phylloxera management zones in south-eastern Australia.
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Phylloxera Exclusion Zones (PEZs)

Phylloxera Exclusion Zones (PEZs) are the States of South
Australia, Western Australia and Tasmania, the Northern
Territory, plus declared areas in Victoria (Henty—West
Wimmera, Grampians—Pyrenees, and Greater Sunraysia
Exclusion Zones) and most of NSW except those areas
declared a PIZ (see above).

The law and phylloxera in NSW

Phylloxera is a declared pest under Proclamation P172 of
the Plant Diseases Act 1924, and if the occupier of any land
or premises finds it, they must report its presence to an
DPI NSW Regulatory Officer within 24 hours after they first
discover it or become aware of its appearance. In NSW
there are phylloxera infested zones in the southern part

of the State (Albury—Corowa; Figure 5) and the Sydney
Region, including Wollongong (Figure 6).

Department of Primary Industries (formerly 1& NSW)
recently completed a 4-year ground survey (2002-2006)
for phylloxera in all vineyards in the previously declared
PRZ in NSW. These surveys did not find phylloxera or
any signs of phylloxera in these vineyards, and therefore
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the legislation was changed on 22 December 2006 to
declare most of NSW a PEZ.

Proclamation P176 of the Plant Diseases Act outlines
regulations on movement of the following items into
NSW and between infested and exclusion zones within
NSW: phylloxera insects or anything infested with them,
potted grape plants, cuttings and rootlings of the genus
Vitis, products such as table and wine grapes, must, juice
and marc, used vineyard machinery and equipment,
vineyard soil and garden organics.

Movement of grapevine cuttings, rootlings, potted
vines, whole wine grapes, must, unfiltered juice, pre-
fermentation marc and soil is prohibited from entering
a NSW PEZ or PIZ from a NSW or interstate PIZ. Vineyard
soil is prohibited from entering NSW from interstate.
Germplasm, diagnostic samples and used vineyard
machinery or equipment are allowed regulated entry
into NSW from NSW or interstate PIZ if accompanied
by a Permit issued by the Principal Director, Biosecurity,
or delegated Directors and a Plant Health Certificate
certifying that all conditions in the approval have been
met. Similarly, germplasm and diagnostic samples


www.phylloxera.com.au

Figure 5. Southern NSW Phylloxera infested zone.

entering NSW from an interstate PRZ require a Permit and
a Plant Health Certificate. Table grapes are allowed entry
into NSW from an interstate PEZ if free from soil and leaf
material, and from interstate PRZ and NSW or interstate
PIZ if packed for sale as table grapes with sulfur pads and
free from soil and leaf material. Most other grape-related
movements between different NSW zones and between
NSW and other States are permitted if accompanied

by a Plant Health Certificate or Plant Health Assurance
Certificate (if the business is under an approved Interstate
Certification Assurance (ICA) arrangement) certifying that
specific conditions have been met.

Maintenance of phylloxera freedom

Grape growers, winemakers and industry groups in grape-
growing regions without phylloxera must demonstrate
ongoing passive maintenance to confirm their phylloxera-
free status. Maintenance includes ensuring adherence to
vineyard, winery and regional entry regulations, increasing
industry and public awareness of phylloxera and
associated regulations, and reporting of any suspected
infestation or violation of regulations.

Phylloxera quarantine contacts

For further information on Phylloxera quarantine, contact
your nearest DPI NSW Regulatory Officer. If a permit is
required, contact the Plant Biosecurity Unit, Head Office,
Orange (02 6391 3244).

Figure 6. Sydney region Phylloxera Infested Zone.

Further information on phylloxera and current
regulations can be found on the DPI NSW website at
www.dpi.nsw.gov.au/agriculture/horticulture/grapes/
grape-phylloxera
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Movement of wine grapes into the
NSW Fruit Fly Exclusion Zone

ANDREW LOCH, ENTOMOLOGIST, NWGIC AND DPI, WAGGA WAGGA

JOHN SLACK, FORMER POLICY OFFICER, PLANT BIOSECURITY, DPI, ORANGE

Introduction

Queensland fruit fly, Bactrocera tryoni, is the most serious
and widespread fruit pest of eastern Australia. It is found
in parts of the Northern Territory, Queensland, NSW

and Victoria, and occasionally in South Australia. The
damaging stage is the larva, which feeds in the fruit,
making it rot inside. Fruit may also rot through fungal
decay around wounds in the fruit surface caused by the
adult female stinging the fruit to lay her eggs. Fruit fly
infests a wide range of species of fruiting host trees and
vines, including vegetables such as tomato, capsicum
and chilli. Host suitability and preference for vary greatly
among different fruit species. In general, fruit is most
susceptible to attack as it approaches maturity.

Grapes as hosts for Queensland fruit fly

During the 2007-2008 wine grape growing season,
many Hunter Valley vineyards were seriously affected
by Queensland fruit fly. Historically, wine grapes have
not been regarded as hosts for the fruit fly, or at the
very least they have been seen as occasional, or poor,

Top and side views of adult Queensland fruit flies (female on left, male on right).

Queensland fruit fly larva and associated feeding damage
inside grape berry. Photo: A. Loch
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hosts. Table grapes are also regarded as poor hosts,

but Queensland fruit fly can in fact complete its
development in a range of table grape varieties. The
significant Queensland fruit fly damage recorded in

the Hunter Valley during 2007-2008, coupled with the
successful development of the fruit fly in several wine
grape varieties, confirms that wine grapes are suitable
hosts for fruit fly development. However, it is highly likely
that they are not preferred hosts.

Distribution and fruit fly exclusion zones

Queensland fruit fly occurs in most grape-growing areas
throughout Queensland, NSW and Victoria. South Australia
is declared free of Queensland fruit fly, although occasional
minor outbreaks in other horticultural crops occur there.
Some areas of New South Wales (Murrumbidgee Irrigation
Area), Victoria (Sunraysia, Mid Murray and Goulburn Valley)
and South Australia (Riverland) have been declared as part
of the Fruit Fly Exclusion Zone (FFEZ, Figure 7). This zone
has been established to allow fruit growers in these areas to
have access to export markets through the elimination of
Queensland fruit fly from this zone and surrounding areas.

Photos: M. Hill

Bunch of grapes affected by Queensland fruit fly. Note the sting
marks on the fruit and the discolouration indicating internal
rotting as a result of larval feeding. Photo: A. Loch



Figure 7. The Fruit Fly Exclusion Zone (FFEZ) of south-eastern
Australia. Note that there may be temporary outbreaks of
Queensland fruit fly within this zone from time to time. Contact
your State’s primary industries office for up-to-date information
on outbreaks within the FFEZ.

Movement of wine grapes into the
NSW FFEZ

Queensland fruit fly host materials such as wine grapes
are prohibited from entering the NSW FFEZ unless the
conditions below are met. For movement conditions for
entry of wine grapes into the FFEZ in Victoria or South
Australia, contact the relevant State primary industries
department.

1. Certification of consignments of host fruit
entering the NSW FFEZ

Each wine grape consignment must be accompanied
by a Plant Health Certificate or a Plant Health Assurance
Certificate certifying that the applicable conditions of
Proclamation P184, Director's Approval P184/08/01,
Condition 15 have been met.

Certification is required for entry of wine grapes into the
NSW FFEZ if the grapes were grown and packed in the
Greater Sunraysia FFEZ under Area Freedom Certification
[Interstate Certification Assurance (ICA) arrangement ICA-
23] certifying that the area is Queensland fruit fly free.

A Plant Health Certificate is a certificate issued by an
inspector or a person authorised by the primary industries
department of the relevant State or Territory to issue Plant
Health Certificates; it certifies that the host fruit has been
treated in compliance with Proclamation P184.

A Plant Health Assurance Certificate is a certificate issued
by a business accredited under an ICA scheme and
authorised by the primary industries department of the
relevant State or Territory to issue Plant Health Assurance
Certificates; it certifies that the host fruit has been
treated in compliance with the applicable conditions

in this approval. ICA-33 is an accreditation system
specifically designed for this purpose.

2. Accreditation of a business introducing wine
grapes into the NSW FFEZ

A business introducing wine grapes into the NSW FFEZ
for processing must be accredited under a compliance
agreement (ICA-33) administered by the Plant Biosecurity
Unit, Head Office of DPI NSW, Orange.

3. Secure postharvest storage of wine grapes

All wine grapes must remain securely stored up to the
time of dispatch and transport into the NSW FFEZ. All
practical measures must be taken to ensure that security
of grapes is maintained during activities that may expose
the fruit to the risk of fruit fly infestation.

4. Movement conditions

In the case of wine grapes originating from outside the
NSW FFEZ or from a declared suspension area within the
NSW FFEZ:

all bins or containers and trucks and trailers intended to
be used for transporting wine grapes must be free from
all plant debris and soil before packing and loading
before dispatch, the wine grape consignment must
be covered by a tarpaulin, shadecloth, bin covers

or other coverings, or contained inside the covered
vehicle, so as to prevent spillage of fruit during
transport to the processing winery

the bins or containers must be loaded onto a transport
vehicle on a hard surface and not in the vineyard

the transport vehicle must be cleaned free of all soil
and plant matter such as leaves, stems and fruit after
the consignment is loaded and before it leaves the
vineyard, and the vehicle must travel by the most
direct route to the processing winery

the wine grapes must be processed within 24 hours
of when the consignment is received by the winery
every effort must be taken to avoid spillage of the
wine grapes at the processing winery, and spilled
material must be disposed of in a way that is
generally accepted as likely to prevent the spread of
Queensland fruit fly within the FFEZ.

Wine grape quarantine movement contacts

For further information on wine grape quarantine
movements into the NSW FFEZ, contact your nearest DPI
NSW Regulatory Officer. Questions about ICA-33 should
be directed to the Plant Biosecurity Unit, Head Office,
Orange (02 6391 3244).

Information on the current NSW Queensland fruit
regulations can be found at www.dpi.nsw.gov.au/
aboutus/about/legislation-acts/plant-diseases

Information on ICA-33 can be found on the Domestic
Quarantine Market Access website
www.domesticquarantine.org.au

References and further reading
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Appendix 2

Internet sites for wine and grape industries

CB PAGE, LEO QUIRK AND JEREMY BRIGHT, DEPARTMENT OF PRIMARY INDUSTRIES

Internet services include:
Electronic mail (email)
World Wide Web (www)
Internet relay chat (IRC) groups.

Listed are some of the web sites accessible to wine
and grape industries. To access the sites, enter

the address into a browser window, or go to the
Department of Primary Industries website, www.dpi.
nsw.gov.au, and search for‘grapes.

General weather sites

www.bom.gov.au

Bureau of Meteorology is the national meteorological
authority for Australia, providing meteorological,
hydrological and oceanographic services. The web
site features education, publications, news, weather
forecasts, warnings and observations, other weather
services, climate services, and hydrology services.

www.bom.gov.au/watl/index.shtml

Water and the land is a service of the Bureau of
Meteorology. It provides detailed weather services for
agriculture and natural resource managers, including
national rain forecast maps and frost potential maps.

www.longpaddock.qld.gov.au

Ten-day precipitation outlook for Australia and
New Zealand viewed through two 5-day charts and
precipitation percentage of normal chart.

http://wxmaps.org/pix/aus.vv.html

This site presents Global Forecast System medium-
range 7-day forecast maps of vertical velocity and
rainfall for Australia and NZ.

Organic agriculture sites

www.ofa.org.au

Organic Federation of Australia is the peak Australian
organic producers’industry body. Site includes an
organic directory, information forums and events.

www.ifoam.org

International Federation of Organic Agriculture
Movements is the international umbrella body for
national organic producer groups.
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Australian Organic Certification
and Grower Groups

www.nasaa.com.au

National Association for Sustainable Agriculture
(Australia) provides certification services for
Australian producers; these services are also suitable
for export markets.

www.bfa.com.au

Biological Farmers of Australia Co Op Ltd. Australian
organisation for biological farming (both biodynamic
and organic farming). BFA helps the organic industry
with education and trade and is also a certifying body
for the following programs:

www.australianorganic.com.au

Australian Certified Organic is Australia’s largest
certifier for organic and biodynamic produce. ACO
currently certifies 55% of the Australian organic
industry.

www.organicgrowers.org.au

Organic Growers Australia Certified Ltd (OGA) is
Australia’s first certification service to specifically cater
for the needs of the smaller organic producer.

www.demeter.org.au

The Biodynamic Research Institute is the grower
association and certifier for biodynamic producers
in Australia. Certified bio-dynamic producers use the
Demeter biodynamic label on produce.

www.organicfoodchain.com.au

Organic Food Chain is a company that certifies
producers under its own label, as well as to export
standards.

Www.ausqual.com.au

Aus-Qual is an Australian company offering a range of
quality assurance and certification systems, including
organic certification.

Wine industry organisations

www.wineaustralia.com/australia

The Australian Wine and Brandy Corporation web

site features newsletters, statistics, vintage reports,
publications, contacts, exporting, promotion,
geographical indications (wine zones and regions)
and a register of protected names. The link to
www.wineaustralia.com provides statistical
information and an interactive wine tasting challenge
(BYO bottle).
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www.bom.gov.au
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http://wxmaps.org/pix/aus.vv.html
www.ofa.org.au
www.ifoam.org
www.nasaa.com.au
www.bfa.com.au
www.australianorganic.com.au
www.organicgrowers.org.au
www.demeter.org.au
www.organicfoodchain.com.au
www.ausqual.com.au
www.wineaustralia.com/australia
www.wineaustralia.com

www.gwrdc.com.au

The Grape and Wine Research and Development
Corporation is the body responsible for investing in
grape and wine research and development on behalf
of the Australian wine industry and community. The
web site features information on grape and wine
research, newsletters, research applications, contacts
and the National Vine Health Steering Committee.

www.awri.com.au

The Australian Wine Research Institute provides
research, development and extension services.

The web site features industry services, links,
agrochemicals, information resources, wine exporting,
publications, wine and health and research projects.

wWww.crcv.com.au

The Cooperative Research Centre for Viticulture
promotes cooperative scientific research and is a joint
venture between the viticulture industry and research
and education organisations. The web site features
information on research programs, education and
training, Viticare, AusVit, publications and links.

WWWw.asvo.com.au

The Australian Society of Viticulture and Oenology
Inc. serves the interests of practising winemakers
and viticulturists by encouraging the exchange of
technical information. Activities include seminars, a
newsletter, and industry awards.

www.nswwine.com.au

The NSW Wine Industry Association Inc. (NSWWIA)
represents the wine regions of NSW. Committees
formed since the Association began cover Research
and Development, Education and Training, Licensing,
Tourism and Promotion, and Water and Resources.
The web site provides information on activities of the
Association, promotion opportunities and events. See
the list of regional associations at www.nswwine.com.
au/pages/NSW-Wine-Regions.html

www.csu.edu.au/nwgic

The National Wine and Grape Industry Centre was
formed by bringing together the resources of the
Department of Primary Industries, Charles Sturt
University, and the NSW Wine Industry Association.
This unique initiative helps the industry to maintain
its internationally competitive edge through research,
education, training and extension. The web site
contents include courses available, a contact page
and research topics.

www.phylloxera.com.au

The Phylloxera and Grape Industry Board of South
Australia web site provides information about the
Board, phylloxera, research results, rootstocks, other
pests, young vine management, news, statistics and
links to other web sites.

Government sites

www.dpi.nsw.gov.au

Department of Primary Industries in NSW is a leading
provider of information for profitable, sustainable
food and fibre industries. The web site features
horticulture, animals, field crops and pasture, pests,
diseases and weeds, natural resources and climate,
farm business, trade, research, advisory and education
services, community services, corporate information,
employment, news, media, a bookshop and links.

www.agriculture.gov.au

The Australian Government Agriculture Portal
provides all government services and information
under the one web site.

www.agric.wa.gov.au

Department of Agriculture and Food, Western
Australia.

www.dpi.vic.gov.au

Victorian Department of Primary Industries.

WwWw.pir.sa.gov.au

Department of Primary Industries and Resources
South Australia.

www.dpi.qld.gov.au

Queensland Primary Industries and Fisheries
within the Department of Employment, Economic
Development and Innovation.

www.dpiwe.tas.gov.au
Tasmanian Department of Primary Industries, Parks,
Water and Environment.

WWW.CSiro.au

Commonwealth Scientific and Industrial Research
Organisation.

www.daff.gov.au

Department of Agriculture, Fisheries and Forestry,
Australia. Australian Federal department of
agriculture.

www.workcove rnsw.gov.au

WorkCover Authority of NSW looks at all relevant
issues pertaining to safety in your business enterprise.

www.daff.gov.au/aqis

Australian Quarantine and Inspection Service. AQIS
manages quarantine controls at our borders to
minimise the risk of exotic pests and diseases entering
the country. AQIS also provides import and export
inspection and certification to help retain Australia’s
highly favourable animal, plant and human health
status and wide access to overseas export markets.
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Www.austrade.gov.au

Austrade provides export and investment services

to Australian companies and international buyers
and investors in 94 locations worldwide. It is the
official trade and investment facilitation agency of
the Australian Government. Some of the web site
features are trade events, useful links, publications,
industry and country information and information on
exporting and investment.

www.abs.gov.au

Australian Bureau of Statistics is Australia’s official
statistical organisation. The web site features media
releases, news, statistics, education resources, census
data, products and services.

www.abare.gov.au

Australian Bureau of Agricultural and Resource
Economics (ABARE) is a professionally independent
applied economic research agency. It provides
stakeholders in Australia’s rural and resource industries
with up-to-date public policy analysis and commodity
forecasts. The web site features ABARE data,
commodity analyses, agricultural surveys, economics,
media releases, conferences, publications, related links
and feedback.

www.customs.gov.au

Australian Customs and Border Protection Service is

a statutory authority that services the government,

the business community and the people of Australia.
Some features of the web site are: a business guide to
customs, media and publications, customs tax reform,
customs notices, importing goods into Australia, links to
other sites, Minister's Home Page, and customs forms.

www.efic.gov.au

The Export Finance and Insurance Corporation helps
Australian exports to compete internationally by
providing insurance and finance facilities to support
their overseas contracts. The web site contains
customer service, country information, environment
policy, news, publications and market watch.

Journals

www.winetitles.com.au

Publisher of Australian Viticulture.

www.winebiz.com.au

Publisher of Australian & New Zealand Grapegrower &
Winemaker.

Pest, disease and pesticide information
www.dpi.qld.gov.au/infopest

Infopest is a comprehensive listing of registered
agricultural and veterinary chemicals and their uses.
Also available is a compilation of Material Safety Data
Sheets for agvet chemicals. The web site provides
details on key features of the Infopest DVDs, how
Infopest works, and an order form.
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WWW.CTOpwatCh .com.au

CropWatch SA provides grapegrowers in the Riverland,
Mclaren Vale, Mildura, Swan Hill and Robin Vale

areas with timely information on the potential risks

of important diseases and pests like downy mildew,
powdery mildew, black spot and light brown apple
moth. It has an interactive disease diagnosis page
based on Ausvit's The Australian and New Zealand Field
Guide to Diseases, Pests and Disorders of Grapes.

www.apvma.gov.au

Australian Pesticides and Veterinary Medicines
Authority (formerly National Registration Authority)
operates the Australian system that evaluates,
registers and regulates agricultural and veterinary
chemicals. The web site includes a PUBCRIS database,
which contains details of registered agricultural and
veterinary chemical products.

Education and training

www.dpi.nsw.gov.au/education

Department of Primary Industries is a provider of
short courses and education and training through the
Murrumbidgee Rural Studies Centre at Yanco and the
CB Alexander Agricultural College at Paterson (‘Tocal’).
For more details see below, and see the Department
of Primary Industries web site for information on short
courses.

www.csu.edu.au/nwgic

National Wine and Grape Industry Centre (NWGIC).
Through Charles Sturt University (CSU) the NWGIC
provides higher education to the Australian

Wine Industry. CSU provides undergraduate and
postgraduate programs in Winegrowing, Wine
Science, Food Processing and Food Science.

www.tocal.nsw.edu.au

CB Alexander Agricultural College or‘Tocal'is a part
of the Department of Primary Industries. The site
contains details of full-time and part-time courses
for school leavers who want to pursue careers in
agriculture. It also has details of external courses in
agriculture and natural resource management, short
courses, coming events and education resources

for sale.

www.uws.edu.au

The University of Western Sydney. Some web site
features are: search engine, learning, research,
academic publications, Internet support, library, news,
colleges and schools.

www.tafensw.edu.au

NSW Department of Education and Communities,
Technical and Further Education (TAFE NSW). Web site
features include courses and careers, campuses and
institutes, flexible study options, getting started at
TAFE and news.


www.austrade.gov.au
www.abs.gov.au
www.abare.gov.au
www.customs.gov.au
www.efic.gov.au
www.winetitles.com.au
www.winebiz.com.au
www.dpi.qld.gov.au/infopest
www.cropwatch.com.au
www.apvma.gov.au
www.dpi.nsw.gov.au/education
www.csu.edu.au/nwgic
www.tocal.nsw.edu.au
www.uws.edu.au
www.tafensw.edu.au

USA sites

www.tablegrape.com

The California Table Grape Commission gives a guide
to fresh table grapes, including recipes, cooking tips
and nutritional information.

www.cals.cornell.edu/nysaes

New York State Agricultural Experiment Station has
researchers and extension educators working to
develop good farming, food storage and processing
practices. Web site features departments, information,
news, press releases.

www.universityofcalifornia.edu

University of California develops and promotes
the use of integrated pest management. The web
site features information, education, publications,
programs and a directory.

http://wineserver.ucdavis.edu

The Department of Viticulture and Oenology,
University of California, Davis is a research and
educational institution. The web site features
wine and grape information, programs, research,
newsletters, courses and links.

New Zealand sites

www.lincoln.ac.nz

Lincoln University Centre for Viticulture and

Oenology is an internationally renowned university
specialising in commerce and management, primary
production, natural resources, science, engineering
and social science. The web site features departments,
information, news and press releases.

www.massey.ac.nz

Massey University Laboratory for Wine Microbiology
is a leader in the fields of sciences, design, social
sciences, education and business. The web site
features research and library information, business
and community information, and links.

French sites

www.montpellier.inra.fr

The Montpellier INRA Centre is leader in wine research
and a major teaching site for southern France.

German sites

www.campus-geisenheim.de

The Geisenheim Research Centre is one of the
oldest research institutions in the areas of viticulture,
oenology, wine technology and beverage research,
horticulture and landscape architecture in Germany.

www.genres.de

www.genres.de/en/

The Grape and Vine Variety Catalogue web site
features online search, database and links. Links to an
English language page of the German site.

Other overseas sites

www.arc.agric.za

The South African Institute for Research in Viticulture
and Oenology (Agricultural Research Council)
promotes the agricultural and related sectors through
research, technological development and transfer.
Web site features are strategic plan, events, products,
opportunities and links.

www.brocku.ca/ccovi/

Brock University: The Cool Climate Oenology and
Viticulture Institute. Canadian web site features
research, academic programs, background and links.
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Appendix 3

Where to buy your planting material

Approved sources for purchasing cuttings in NSW, Victoria and South Australia

Vine improvement organisation Address and Email Mobile Telephone Facsimile

MIA Vine Improvement Society PO Box 486, YENDA NSW 2681 0429318 397 (02) 6968 1202 (02) 6968 1479
miavis@bigpond.com

Victorian and Murray Valley Vine Improvement Association PO Box 5051, MILDURA VIC 3502 0418997 730 (03) 5022 8499 (03) 50214833

Contact: Gary Thomas WWW.vamvvia.org.au

Orders accepted at any time vamvvia@bigpond.com

Riverland Vine Improvement Committee* PO Box 292, MONASH SA 5342 0407 974 149 (08) 8583 5366 (08) 8583 5504

Contact: David Nitschke WWW.rvic.org.au

Preference given to orders received by 31 May rvic@hotkey.net.au

Australian Vine Improvement Association Inc. PO Box 5051, MILDURA VIC 3502 0418997730 (03) 5022 8499 (03) 50214833

Contact: Gary Thomas WWW.avia.org.au

* Denotes that the nursery is accredited under the Vine Industry Nursery Association (VINA) grape propagation scheme

Nurseries supplying rootlings from approved sources

The nurseries listed are recognised for using material sourced from vine improvement organisations. However, they may
use material obtained from other sources. This information is provided to inform the Australian grape and wine sector of
nursery supplier information, and it should not be interpreted as an endorsement. Buyers should check the source of the
material they intend to purchase to ensure it meets their needs.

New South Wales

Nursery Name Address and Email Mobile Telephone Facsimile

Adro Grafted Vines* PO Box 539, GRIFFITH 2680 0428 447 246 (02) 6964 4288 (02) 6964 4288
adrografted@bigpond.com

Binjara Vine Nursery Pty Ltd* PO Box 75, EUSTON 2737 0417 148 429 (03) 5026 1661 (03) 5026 1050
www.binjara.com.au
justin@binjara.com.au

Hanwood Grafted Vines PO Box 55, HANWOOD 2680 0412699 476 (02) 6963 0247 (02) 6963 0247
Indepoli@dragnet.com

Mallee Point Nursery* PO Box 438, YENDA 2681 0428 690 208 (02) 6968 1086 (02) 6968 1786
jimmaier@bigpond.com

Omega Grafted Vines* PO Box 2050, GRIFFITH 2680 0429 955 061 (02) 6963 4935 (02) 6963 4935
akmacril@bigpond.com 0412 994 004 (02) 6964 3012 (02) 6964 3012

Sunraysia Nurseries* PO Box 45, GOL GOL 2738 - (03) 5024 8502 (03) 5024 8551

WWwW.sunraysianurseries.com.au
sales@sunraysianurseries.com.au

* Denotes that the nursery is accredited under the Vine Industry Nursery Association (VINA) grape propagation scheme
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Victoria

Nursery Name Address and Email Mobile Telephone Facsimile

Ausvine Nursery PO Box 243, MILDURA 3502 0429950 031 (03) 5021 0068 (03) 50210068

Boulevarde Nurseries PO Box 816, IRYMPLE 3498 - (03) 5024 9000 (03) 5024 6692
www.boulevarde.com.au
alan@boulevarde.com.au

Binjara Vine Nursery Pty Ltd* See NSW details

Freck’s Vine Nursery PO Box 1161, RED CLIFFS 3496 0412 947 426 (03) 5024 2885 (03) 5024 2885
freck94@bigpond.com

KCVines & Rootstocks* PO Box 1054, MILDURA 3502 0407 309961 (03) 5024 8812 (03) 5024 8834
www.kcvines.com.au
info@kcvines.com.au

Fussy Britches Nursery PO Box 5033, MILDURA 3502 0428 502 588 (03) 5023 4370 (03) 5023 5393
fusshrit@iinet.net.au

Jackson's Vine Nursery PO Box 20, CARDROSS 3496 0408 596 685 (03) 5024 2485 -

Murray Lea Nurseries PO Box 201, RED CLIFFS 3496 0407 349 466 (03) 5024 3245 (03) 5024 3805
grahamnice@bigpond.com

TJ Schreiber Nurseries Pty Ltd PO Box 498, IRYMPLE 3498 0429873 114 (03) 5024 5986 (03) 5024 6596
schreibernurseries@bigpond.com

Sunraysia Nurseries* See NSW details

* Denotes that the nursery is accredited under the Vine Industry Nursery Association (VINA) grape propagation scheme

South Australia

Nursery Name Address and Email Mobile Telephone Facsimile

Adelaide Hills Vine Improvement Inc* (/- Box 38, KANGARILLA 5157 0422 644 825 (08) 8383 7532 (08) 8383 7532
www.adelaidehillsvineimprovement.org

Barossa Vine Improvement™ PO Box 293, NURIOOTPA 5355 0409 302 657 (08) 8562 2011 (08) 8562 4410

Fleurieu Vine Nursery* 3 (lemens Road, LANGHORNE CREEK 5255 0429676014 (08 85373286 -
gdwarren@bigpond.com

Glenavon Nurseries Pty Ltd* Bremer Rd, LANGHORNE CREEK 5255 0417 883 826 (08) 8537 3207 (08) 8537 3250
www.glenavon.com.au

Golding Vine Nursery (/- Box 700, LOBETHAL 5241 0413942 272 (08) 83895120 (08) 8389 5290
darren@goldingwines.com.au

Langhorne Creek Vine Improvement* (/- PO, LANGHORNE CREEK 5255 0439373 450 (08) 8537 3450 (08) 8537 3450

Loxton Vine & Citrus Nursery Pty Ltd PO Box 491, LOXTON 5333 0418 815 655 (08) 8584 5544 (08) 8584 5544
WWW.pippos.com

RVIC Nursery P0 292, MONASH 5345 0407 974 149 (08) 8583 5366 (08) 8583 5504
WWW.Ivic.org.au

Ramco Wine Group Box 889, NURIOOTPA 5355 0400 742 603 (08) 85419013 -
scott@vinlogic.com.au

River Murray Nursery PO Box 995, LOXTON 5333 0428 819 540 (08) 8584 4968 —

Yalumba Nursery* PO Box 10, ANGASTON 5353 0411487 495 (08) 8568 7700 (08) 8568 7710
www.yalumbanursery.com
tjones@yalumba.com

Vinewright* PO Box 180, MOUNT PLEASANT 5235 0438 682 345 (08) 8568 2385 (08) 8568 2345
www.vinewright.com.au
plwright@vinewright.com.au

* Denotes that the nursery is accredited under the Vine Industry Nursery Association (VINA) grape propagation scheme

Tasmania

Nursery Name Address and Email Mobile Telephone Facsimile

Woodlea Nursery* 49 Whish-Wilson Road, SCOTSDALE 7260 - (03) 63527262 (03) 63527252
woodlea@microtech.com.au

* Denotes that the nursery is accredited under the Vine Industry Nursery Association (VINA) grape propagation scheme

Western Australia

Nursery Name Address Mobile Telephone Facsimile

Viticlone Supplies* Box 202, DUNSBOROUGH 6281 0418946 901 (08) 9755 2030 (08) 9755 2030
viticlone@netserv.net.au

*Denotes that the nursery is accredited under the Vine Industry Nursery Association (VINA) grape propagation scheme

Note: Check with the respective authorities that all certificates are obtained for planting material to enter your states. Written
consent is required to introduce grapevine material, regardless of its origin, into the proclaimed phylloxera exclusion areas.
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Appendix 4

Herbicides for use in vineyards

CLARRIE BECKINGHAM, FORMERLY NWGIC, AND GREG MOULDS, NWGIC, DARETON

Herbicide resistance

What is herbicide resistance?

Herbicide resistance is the inherent ability of a weed

to survive a herbicide applied at a rate that would
normally control it; it is not the increase in numbers of
some weeds that are naturally tolerant to a herbicide
(e.g. marshmallow or hair willow herb) that occurs when
susceptible weed species are controlled by herbicides,
thus reducing competition.

Resistant weeds

Resistant weeds have developed in many plant
populations where resistance strategies have not been
used. Weeds in which resistance has developed include
annual ryegrass, Indian hedge mustard, wild turnip,
wild oats, bindweed, capeweed, barley grass, dirty Dora,
and arrowhead in some regions. Without appropriate
resistance management strategies the number of
resistant populations will increase dramatically.

Annual ryegrass resistant to glyphosate is on the increase
across Australia, and most cases reported in 2009 were
found in vineyards.

How do weeds become resistant?

Weed populations contain individual plants able to
withstand particular herbicides. Repeated use of these
herbicides and others with the same mode of action
kills susceptible individuals and, over time, allows the
offspring of resistant individuals to dominate. The
population is then considered to be resistant. The
more selective herbicides are, the greater the risk of
resistance, but if resistance management strategies are
not practised it is probable that weeds will develop
resistance to all herbicides.

To prevent herbicide resistance:
Take an integrated approach to weed management

Rotate herbicides from different groups. (Know the
herbicide groups.)

+ Use as many non-chemical weed control options as
possible.

-+ Give special attention to resistant weeds before they
set seed. Hand-rogue if necessary.

« Use a low-risk herbicide in preference to a high-risk
herbicide.
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Do not allow weeds to seed.
Herbicide groups (see following tables)

High Risk: Groups A, B

Moderate Risk: Groups C-R, Z
Remember:

Read and follow the label directions of registered
herbicide products before using.

Calibrate spraying equipment and provide sufficient
agitation of herbicide in tank, especially when using
WP — wettable powder

WG - wettable granule

DF - dry flowable

SC - suspension concentrate.

Consult the label for recommendations for use of
wetting agents.

Use herbicide-resistance strategies.

Check withholding periods of herbicides before use, as
well as rainfast times

Table A4.1 lists post-emergent herbicides registered in
NSW for use in vineyards. Table A4.2 lists the residual
herbicides registered for use in vineyards, and Table
A4.3 shows non-selective post-emergent herbicides
registered for grapevine sucker control in vineyards.

Remember: Read the product label before
using a herbicide
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Plant Health Laboratories — Grape Diagnostics — full page colour




Syngenta — With you from discovery to delivery in viticulture — full page colour
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