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INDUSTRY SUMMARY

This work has shown that mineral oils control grape powdery mildew but they are not as effectjve as

conventional fungicides such as the DMI’s or sulphur.

Mineral oil was most effective when applied at 1% rate and in spray volumes of 1000 L/ha. At this
rate and spray volume, powdery mildew on leaves was almost completely controlled whereas mildew

on bunches was only controlled where the bunch was directly covered with spray.

Spray coverage was an important factor in the efficacy of oil applications and because of this oils are
likely to control powdery mildew anly when applied to either young vines, vines with exposed

canopies or in vines where applications are made early in the season.

Limited work suggested that oils may be useful in controlling Light Brown Apple Moth larvae but
further work is required on this aspect. Further work is also required on the possible carry over of

unpleasant flavours into wine from grapes sprayed with oil,

Mineral oils are unlikely to be suitable for use on table grapes because of the incomplete contral of
powdery mildew and the likelihood of phytotoxicity arising from the need to apply ails at high spray

volumes.
The main conclusions from this work are: -

* Mineral oils control powdery mildew

®  Mineral oils are not as effective as cemﬂ-:ntional fungicides

* Spray coverage is important for effective control with oils

*  Mineral oils are more effective when applied in high water volumes (1000 L/ha)

*  Mineral oils are effective when applied at 1% rate but may be phytotoxic if applied at

higher rates

Overall the results suggest that the use of mineral oils in viticulture may be limited particularly where
a high degree of powdery mildew control is required. Future use of oils may be suited to areas where

[PM programmes are in place and where a reduction of conventional fungicide use is desirable.



TECHNICAL SUMMARY

Twenty eight experiments were conducted in the glasshouse and in vineyards to evaluate the efficacy
of DC Tron - a highly refined parafinic oil for the control of powdery mildew. Glasshouse studies on
potted vines showed that 1% oil was the most effective concentration and that higher rates were likely
to be phytotoxic. The glasshouse studies also showed that for oils to be effective, spray coverage
needs to be optimum. As a result of this, a special “Hydra™ sprayer was constructed which produced
small spray droplets that were carried into the vine canopy in large volumes of air. This machine was

used in most field experiments.

Various rates of oil and spray volumes were applied to Chardonnay, Columbard, Pinot Noir and
Verdelho vines in a number of experiments. These confirmed that the 1% rate of oil was the most
effective rate to use for powdery mildew control and that 1000 L/ha of water was the most efficiert
rate of spray to apply. Oil rates less than 1% were not effective whereas rates greater than this were
phytotoxic, Also when the oil rate was kept constant and the spray volume varied, the most efficient
water volume was 1000 L/ha. Spray volumes lower than this were less effective whereas volumes

greater than this were phytotoxic to grapevines,

Overall these results showed that oil controlled powdery mildew but its efficacy depended on spray
coverage. Control of powdery mildew on leaves was relatively easy to achieve whereas powdery
mildew was only controlled on bunches that were near the outside of the canopy and exposed to the
spray. Powdery mildew developed on bunches in the centre of canopies as well as on the bunches that
were protected by leaf “shingleing”. Good control of powdery mildew was achieved on young
plantings (less than 4 years old) throughout the season whereas on older plantings, mildew developed

as the canopy became denser and spray penetration to the centre of the canopy was reduced,

While oil at the 1% rate and sprayed at 1,000 L/ha controlled powdery mildew and reduced the
incidence and severity of disease compared to the unsprayed treatments, the control achieved was nol

as greal as that obtained with conventional fungicides such as the DMI's.

In addition the high spray volumes required to achieve a degree of control resulted in spray deposits
accumulating around the stylar end of berries which produced unsightly deposits and scaring. As a
result of this, oils are unlikely to be suitable for use on table grapes.  The combination of oil and
sulphur was not phytotoxic to Gamay vines when sulphur was applied to vines previously sprayed
with ail.  Also no adverse affects were detected in either taste or appearance of Red Globe vines

sprayed with 1% oil but were observed at water volumes of 500 L/ha.
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However, at higher rates of il and spray volumes, oil appears to remove the bloom from berries and
is unlikely to be suitable for use on table grapes. Although oil was not applied to table grapes just
before harvest, dipping Sultana bunches in oil al the same rates used for spraying resulted in

unsavoury after taste,

In 33 grape cultivars grown for wine, four applications of oil applied at 1% and in spray volumes of
up to 600 L/ha did not cause any noticeable phytotoxicity when applied alone or before the

application of sulphur.

A standard air blast sprayer was used to apply 1% oil in spray volumes of up to 800 [/Ha to a block
of vines in a commercial vineyard. A similar number of vines were sprayed with a standard rate of
Bayfidan using the same spray machine. Wine made from grapes sprayed with either ojl or Bayfidan
was tasted by independent panelists in a standard *blind” test. No difference was detected in taste or
quality of wine made from Chardonnay grapes whereas “early dusty and musty aroma” was detected
by some panelists in wine made from Cabernet Sauvignon grapes treated with oil. This supggests that

further work on oil and wine quality is required.

Owerall this work has shown that-

* mineral oil controls powdery mildew

* mineral oils are not as effective as conventional fungicides

®  spray coverage is important for effective contro] with oil

*  mineral oil is most effective when applied in spray volumes of at least 1000 [/ha.

* mineral oils may be phytotoxic when applied at rates higher than 1%



INTRODUCTION

Powdery mildew caused by Uncinula necator is the most widespread and economically important
fungal disease of grapes in Australia. The disease is found in all grape growing districts of Australia
and costs the industry over $30 million annually. Although fungicides such as the demethylation
inhibiting (DMI) materials such as Bayfidan, Rubigan, and Topas as well as sulphur control the
discase, alternatives to these materials are needed. This is due to the development of resistance to
DMI’s overseas (Gubler ef al 1996; Erickson and Wilcox 1997) and sulphur is phytotoxic in some

seasons and can also cause residue problems if applied near harvest.

Non conventional chemicals have controlled powdery mildew on other crops (Ziv and Zitter, 1992)
and preliminary experiments (Wicks and Magarey, unpublished data) showed that some of the
materials have potential for use on grapes. Oils in particular were found to be effective on grape
powdery mildew in laboratory and glasshouse tests which was not surprising as they have been used
commercially for many years to control pests and diseases on a wide range of crops (Calpauzos 1966,
Boubos et al 1994). Both mineral and vegetable oils controlled powdery mildew on grapes in
glasshouse experiments (Azam ef af 1995 and Wicks et al 1995) where oils were applied using hand

held sprayers.

Preliminary experiments also showed that the efficacy of oil sprays was dependent on adequate spray
coverage and it was considered that spray coverage from hand held application may differ from that
achieved from commercial spray machines. Because of this, the objective of this project was to
further evaluate oils, in this case mineral oils using field applications with non hand held spray

machines.

In this report we describe the experiments undertaken to fine tune the use of mineral spray oils on
vines particularly the efficacy of different oil concentrations, spray volumes, and spray regimes that

include various combinations of oil in the spray program.



GENERAL METHODS

Hydra Spray Unit

Preliminary studies showed that the efficacy of oil was dependent on optimum spray coverage. To
achieve this a new spray unit with improved coverage and distribution of spray droplets was used in
trials during the 1996/97 and 1997/98 seasons. This sprayer was developed by Geoff Furness of
SARDI, Dr Alan Fein formerly of University of Sydney, Department of Aeronautical Engineering
(retired), and Vogt Engineers of Tarlee, South Australia. The two-head sprayer produces large air

volumes with low velocity and high turbulence to provide improved spray coverage.

The sprayer, known as a “Hydra” (Furness, 1996) features two 500mm diameter axial fans with 6
broad chord blades rotating at 1,600 or 3,000 rpm, a HDPE plastic fan shroud, 8 hollow cone swing
nozzles, and a 415 volt 3 phase AC electric drive, The turbulence created by the axial fans, combined
with the converging airstreams from the 2 fans, gives greater spray penetration to the inner canopy of
the vines, Additionally, the small droplet size created by the spray cloud passing through the fan and
being subjected to high air shear forces provides more even spray coverage than conventional airblast

spray units.
Bunch and Leaf Sampling and Assessment Methods

Bunches and leaves were assessed in the field and the laboratory for the incidence and severity of
powdery mildew. In the field, 20-50 leaves or bunches were randomly selected from the middle vines
of each plot. They were assessed in situ using a 0-10 rating scale developed by Dr RW Emmett of
Sunraysia Horticultural Centre (Appendix [). With laboratory assessments, 20-50 leaves or bunches
were randomly harvested from each replicate and rated after examination under magnifying lamps

using the same scale.

The incidence of powdery mildew is the percent of bunches or leaves with the presence of active

lesions. The severity of powdery mildew is a measure of the mean bunch infection.

Data was analysed using the Analytical Software package STATISTIX V4.1, using general ANOVA
to produce LSD (P=0.035).
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Products and Formulations

The majority of the experiments involved the use of a C;y mineral oil developed by Ampol Rural
called DC Tren Plus. DCT Plus is an highly refined, emulsified mineral spray oil that is slightly
heavier than normal summer spray oils. This oil has been photoprotected with a patented additive
package that prevents UV light induced breakdown of the oil, minimising phytotoxicity, In the 97/98
season a new formulation of DCT Plus was developed. This mineral oil is similar to DCT Plus
however it incorporates a separate base oil and spreader additive, added to tank mixes at 0.08% 1o
alleviate blending difficulties. Compared to DCT Plus mineral oil is slightly lighter, uses a different
emulsifier and is more UV protected. Citrole oil was another oil used in field experiments, which is a

highly refined paraffinic oil of unknown origin.

Rotam flowable sulphur and Thiovit were the 2 forms of sulphur used in field experiments. Rotam is
a liquid sulphur which carries 800 g of sulphur per litre with particle size in the 1-3 micron range and
a 90% plus suspendibility. Thiovit contains 800 g/Kg of sulphur in the form of a water dispersible

granule.

Various DMI fungicides were sprayed to compare the efficacy with mineral oils. These ineluded

Topas (10% EC penconazole), Bayfidan (25% EC triadimenol) and Rubigan (12% EC fenarimol).



LABORATORY AND GLASSHOUSE EXPERIMENTS

Experiment 1

This glasshouse experiment was conducted 10 determine the most effective rate of DCT Plus in

preventing powdery mildew infection on grapevine leaves.

Methods:

Trials were conducted on potted vines cv. Cabernet Sauvignon and cv. Chardonnay grown in a
glasshouse at 21-25°C, Vines free of visible powdery mildew were randomly selected and allocated 1o
6 groups of 10 replicates. DCT Plus was sprayed once to run off with a hand sprayer using
concentrations of 0.1, 0.5, and 1% on Cabernet Sauvignon vines. Chardonnay vines were sprayed
twice with a hand sprayer at 0.5, 1, 2, 5 and 10%, once prior to inoculation with powdery mildew and
again 17 days after inoculation. Additional treatments included distilled water, Citowett at 0.05% and
an unsprayed control, Five fully developed leaves per vine were tagged and monitored during the

trial.

Powdery mildew inoculum was produced by shaking 10 leaves vigorously in a beaker with 100 ml af
distilled water for several minutes. The liquid was filtered through a fine sieve and poured into a hand
sprayer. The vines were inoculated with this powdery mildew spore solution 4 days after spraying
Five leaves per vine were assessed after inoculation to determine the percent area of active powdery

mildew.

Results & Discussion:

The incidence and severity of powdery mildew on Cabernet Sauvignon leaves increased during the
month following incculation in unsprayed, Citowett and 0.1% DCT Plus treatments (Fig. 1). Low

incidence and severity of powdery mildew occurred in the higher DCT Plus rates.

The second trial an Chardonnay vines had to be terminated before powdery mildew could develop due
o a severe two-spotted mite outbreak, Despite this, vines sprayed with DCT Plus at 5 and 10%

developed severe marginal leaf burn and necrotic leaf spots after 2 applications,

Ihese studies confirm that rates of DCT Plus recommended for feld trials in the | 996/97 =eason

should be between 0.5 and 2%,



Figure | — Incidence () and severity (b) of powdery mildew on Cabemnet Sauvignon leaves on

glasshouse vines sprayed with DCT Plus prior to inoculation, July — August 1996,
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Experiment 2 and 3

Two experiments were undertaken to determine the most effective rate of DCT Plus for the

eradication of powdery mildew on grapevine |eaves.,

Methods:

Experiment 2

Similar methods described in experiment | were used in this trial, However, vines with actively
sporulating powdery mildew were selected and sprayed with DCT Plus to determine the effect on

established lesions.

Results and Discussion:

On Cabernet Sauvignon vines, single sprays did not reduce the incidence of powdery mildew 4 weeks
after spraying except for the 1% DCT Plus where the number of infected leaves was reduced by
nearly 50% (Fig. 2). Over this 4 week period the leaf area infected with powdery mildew increased in
the control, Citowett and 0.]% DCT Plus treatments but decreased in both the 0.5 and 1% DCT Plus

freatments.

A second experiment was started on Chardonnay vines but was not completed due to a mite
infestation. DCT Plus was applied to vines at rates of 0.5, 1,2, 5 and 10% and all rates eradicated

powdery mildew. However, concentrations of 2% or higher caused marginal leaf burn.

DCT Plus at 0.5% or below did not eradicate powdery mildew and the 2% and higher rates caused
phytotoxicity on the leaves. As a result of this and the other laboratory and glasshouse studies it was
decided to evaluate DCT Plus at a 1% concentration in field trials (1996/97 season), as thiz rate

cansistently reduced powdery mildew infections with minimal damage to the vines.



Figure 2 — Incidence (a) and severity (b) of powdery mildew on Cabernet Sauvignon leaves on

infected glasshouse vines sprayed with DCT Plus, August — October 1996.
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Methods:
Experiment 3

Chardonnay leaves infected with powdery mildew were removed from inoculated potted vines and
housed in a double petri dish containing water in the lower dish (Pearson and Gadoury, 1987). Leaves
could be sustained in this manner for several weeks. Thirty five leaves were assessed for the level of
infection using a 0-10 rating scale (Appendix 1) and randomly assigned to 7 groups of 5 single |eaf
replicates. DCT Plus at either 0.1,0.25, 0.5, 0.75, | or 2% concentration was applied to leaves using a
Potter Tower. An additional treatment of distilled water was applied to one group. The Potter Tower

was set at 15 |bfin® with a 62 pl diameter nozzle and 3 ml of liquid sprayed per leaf.

After | week each leaf was assessed again and the percent area of actively sporulating powdery

mildew was determined. Any adverse effects of the DCT Plus applications were recorded at this time.
Results and Discussion:

The DCT Plus sprays flattened the mycelial growth of the powdery mildew lesions and caused lysis of
mycelium on parts of the leaf where liquid had pooled after spraying. Necrotic spots occurred in these
arcas on several leaves sprayed with the 2% DCT Plus treatment. Fine spray droplets of solution

beaded on the hyphae and evaporated with minimal effect to the mycellium.

The distilled water treatment reduced powdery mildew by 25% while 0.1% DCT Plus achieved 23%
reduction (Fig. 3). DCT Plus at 0.25 and 0.5% reduced active sporulation of powdery mildew by 50
and 70% respectively. All rates of D.?SE{& or greater reduced sporulation by 95% or more but the 2%
rate induced necrotic leaf spots, These results indicated that the 1% concentration was the optimum

rate to use as it was effective on mildew and not phytotoxic.



Figure 3 — Perceat reduction of powdery mildew on Chardonnay leaves treated with DCT Plus using a

Patter Tower, October 1996,
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Experiment 4 and 5§

Two experiments were undertaken to determine the phytotoxicity of various rates of DCT Pilus on

Chardonnay grapevines.

Methods:

Potted Chardonnay vines were sprayed 3 times to run off with a hand sprayer at 7-10 day intervals,
DCT Plus was applied to vines at 1, 5, and 10% in experiment 4 and a new formulation of DCT Plus
was applied at |, 2, and 4% in experiment 5. Replicates of 10 single vines per treatment were used,

The vines were housed in a glasshouse at a temperature of 21-25°C.

Results & Discussion:

Experiment 4

Chlorotic leaf spots occurred on the leaves sprayed with 10% DCT Plus 3 days after the 2nd spray
application. One week after the 3rd spray, necrotic leaf spots and marginal leaf burn were observed on
vines treated at the 5 and 10% rates. As a result of this work, DCT Plus was not used in field trials

during the 97 season at concentrations greater than 5%,

Experiment 3

A spray coverage of 100% was achieved on vines treated with the new formulations of BCT Plus.
Water tension was reduced and complete coverage of the leaf surface was achieved, compared to
spray deposits of DCT Plus 96 remaining in droplet form, Two days afier the first spray application
marginal leaf burning was observed on vines treated with 2 and 4% DCT Plus. At the third spray
application all treatments sprayed with the new formulation of DCT Plus displayed necrotic leaf
symptoms. Asa result, a field trial was established to determine the effects of the new oil formulation

at 1% on Chardonnay vines (Experiment 7).



Experiment 6

To determine the level of spray coverage and phytotoxic effects of a new formulation of DCT Pluys on

sultana bunches treated at 1, 2, and 4%
Methods:

Mature sultana bunches were sprayed once to run off with a hand Sprayer, using a new formulation of

DCT Plus oil at 1, 2, and 424, Single bunch replicates were used of four bunches per treatment.
Results and Discussion:
The amount of caverage on the bunches was difficult to assess, Observations indicated that there was

no difference in coverage between all three oil treatments. There was significant bruising on the

bunches from handling resulting in indeterminable phytotoxicity effects from the oil.



FIELD EXPERIMENTS

Experiment 7

This ficld experiment was set up to compare the efficacy of two DCT Plus formulations and sulphur
for the control of powdery mildew, and to determine whether any phytotoxic effects were caused by
the new formulation of DCT Plus applied at 1%, The trial was conducted on Chardonnay vines,

located at the University of Adelaide, Waite Campus.

Methods:

Old and new formulations of DCT Plus (1%%) were compared with Rotam flowable sulphur (2 mi/L).
All treatments were applied every 12 to 14 days to run off on Chardennay vines using a Solo
knapsack spray unit.

Results and Discussion:

Marginal |eaf burning and necrotic leaf tissue developed on leaves treated with the new formulation of
DCT Plus (1%) after the second spray application. The use of oils in this trial was abandoned due to

the phytotoxic effects on the vines.

A new formulation of DCT Plus known as mineral oil was developed for field experiments in the

1997/98 season,



Experiment 8 and 9

These experiments evaluated the efficacy of spray programs of various concentrations of DCT Plus

for the control of grapevine powdery mildew.

Methods:

Experiment 8

This trial was carried out on S year old vines cv, Chardonnay, located at the Lenswood Research
Centre. The vines are planted 1.5 m apart at 3 m row spacings. Each row contained 40 vines trained
to a single cordon vertical foliage system. DCT Plus at either 0.25, 0.5, 1 or 2.5% was applied on 3
occasions with the Hydra sprayer from December 4 1996 in spray volumes of 800-1300 L/ha
(Appendix 3). Plots consisted of § vines, each replicated 4 times and arranged in a randomised block

design with buffer rows separating treatment rows.

The incidence and severity of powdery mildew on bunches and the lower leaf surface was assessed on
4 occasions once the disease was detected in control vines. Bunches weight was also measured at

harvest.

Results:

The incidence of powdery mildew increased rapidly in late December, the disease was detected in 3%
of unsprayed bunches in early December and 100% in late January (Fig. 4a). Over the same period,
the mean percent infection per bunch increased from 0% in the lst assessment to 78% in the control
plots and 37% on bunches treated with 2.5% DCT Plus in the final assessment (Fig. 4b). Bunch
weights were not significantly different between treatments although bunches treated with the 2.5%

rate of DCT Plus were 1-3 g less than those of the other oil treatments (Fig 5).

The incidence of powdery mildew on unsprayed leaves was 100% from mid December 1996 until the
final assessment in March 1997 (Fig. 6a). On leaves sprayed with DCT Plus there was a rapid
increase in the level of disease in December and then a decline in January, coinciding with three
closely timed spray applications. Once spraying had ceased, the incidence increased to 80-100%
leaves infected. The severity of powdery mildew remained low in the DCT Plus treatments (Fig. b},
only increasing from 3 to 40% by the end of the trial. Severity of powdery mildew on untreated

leaves increased rapidly from | to 60% over the assessment period. A small percentage of leaves in
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the 1 and 2.5% concentrations of DC Tron Plus had phytotoxic damage on the leaf margins on the

final assessment,

Driscussion:

A full spray program of DCT Plus may have limited application in large canopy vines because
although the oil controlled powdery mildew on bunches at rates of 0.5% and higher, once spraying
ceased, infection developed to a level that was commercially unacceptable. Additionally DCT Plus at

2.5% caused marginal leaf burn and reduced the average bunch weight.

The incidence and severity of powdery mildew was lower on leaves than bunches due to better spray
coverage on the leaves. Bunches inside the canopy received good spray coverage on the portion
facing the outer canopy but limited coverage occurred on the portion facing the inner canopy and
within the bunch. As the Hydra sprayer used in the trial only has 2 heads, their placement was critical
to create the optimum turbulence and spray coverage. Further work is required to determine the
correct placement of the heads for different canopy types. Additionally, shorter spraying intervals
may reduce the incidence of powdery mildew in the vineyard and ultimately reduce the severity of the

disease at harvest.



Figure 4 — Incidence (a) and severity (b) of powdery mildew on Chardonnay bunches treated with
DCT Plus, Lenswood 1996/97.
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Figure 5 — Average weight of Chardonnay
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Figure 6 — Incidence (a) and severity (b) of powdery mildew on Chardonnay leaves treated with DCT

Plus, Lenswood, 1996/97.
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Methods:

Experiment 9

In this experiment, treatments were applied to 5 vear old vines cv. Pinot Moir, located on the
Lenswood Research Centre. DCT Plus at concentrations of |, 2.5 and 5% was applied with the Hydra
spray unit using volumes of 450 to 1,300 L/ha (Appendix 4). These treatments were compared with
Bayfidan applied at the recommended rate of 10 mliT00L. Treatments were applied to plots of at least

|2 vines each replicated 3 times and arranged in a randomised block design.

The incidence and severity of powdery mildew on 50 bunches was assessed 4 times during the season,

and 20 leaves were assessed once in February 1997,

Results and Discussion:

The incidence of powdery mildew in untreated bunches increased from 30% in late December to 90%
in mid January and 100% at the final assessment in February 1997 (Fig. 7a). The incidence of disease
was low in treated bunches until Jate January when it increased to 30% in the Bayfidan treatment and
90% in the 1% oil treatment. The severity of powdery mildew remained low in all the treatments
throughout the trial except in the unsprayed plots (Fig. 7b). From mid January the mean bunch

infection of powdery mildew in the untreated plots had rose from 10% to 45% by mid February,

The average bunch weights were significantly higher with Bayfidan and 1% DCT Plus than the other
treatments (Fig. 8).

The incidence and severity of powdery mildew on leaves assessed at harvest showed that there was
high infection in the untreated, 1% and 2.5% DCT Plus treatments whereas the incidence was low in
the Bayfidan and 5% DCT Plus treatments (Fig. 9a). The severity was low in all treatments,
particularly 5% DCT Plus and Bayfidan (Fig. 9b). The lower leaf surface had higher incidence and
severity of powdery mildew than the upper leaf surface in all treatments, except on the unsprayed

leaves. In this case the upper leaf surface had 10% higher infection than the lower leaf surtace.

The area of necrotic leaf tissue caused by phytotoxicity was assessed on February 27, 1997 using a 0-
> rating scale. This does not include leaves which had died and dropped off the vine due to the high
level of necrotic tissue. The treatments sprayed with | and 5% DCT Plus had 45 and 55% leaves

respectively with phytotoxic damage ( Fig. 10a). DCT Plus at 5% had an average of 8% necrotic tissue



per ]ﬁa::i-;-cmnpared to 5% at the lowest rate of oil (Fig. 10b). Bayfidan and control leaves exhibited
minimal effects.

DCT Plus at 2.5 and 5% gave equivalent control of powdery mildew to Bayfidan, hﬂ%wrﬂm rates

are. mmﬁtﬁﬁiﬁ"&;; g.hﬂ?-ﬁguséﬂ severe leaf burn and reduced tﬁa.nvarque-huni:h- weight. Although the
1% rate had significantly ﬁi'ghm-‘incidmm--dr'ﬁu;;ah infection than Bayfidan, the severity was low
‘enough to be marketable. .
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Figure 7- Incidence (a) and severity (b) of powdery mildew on Pinot Noir bunches treated with RCT

Flus, Lenswood 1996/97.
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Figure 8 — Average bunch weight of Pinot Noir bunches treated with DCT Plus, Lenswood, February
1997,
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Figure 9 — Incidence (a) and severity (b) of powdery mildew on Pinot Noir leaves, upper and lower

surfaces, Lenswood 1996/97.
Assessed: February 27 1997,
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Figure 10 — Incidence (a) and severity (b) of necrosis on Pinot Noir leaves sprayed with DCT Plus

Lenswood 1996/97,
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Experiment 10 and 11

Two experiments were undertaken at the Nuriootpa Research Centre to com pare the efficacy of DOT

Plus and mineral oil applied at 1% for the control of powdery mildew,

Methods:

DCT Plus and mineral oil at 1% rate and a volume of 1000 Ltha was applied to 9 year old Riesling
(Experiment 10) and 27 year old Chardonnay vines (Experiment | 1) on 8 occasions from Qctober 29,
1997 to January 19, 1998 (Appendix 5 & 6).

Between December 17 1997 and March 3 1998, 50 bunches per replicate were assessed o four
occasions including harvest in the Chardonnay vines for the incidence and severity of powdery

mildew,
Results:
Experiment 9

Powdery mildew was first detected in Riesling vines in late January 1998, but failed to spread
throughout the trial. At the final assessment the incidence of powdery mildew on bunches was 7%

and the severity rating was less than 0.2% {Fig. 11},

Experiment 1)

The development of powdery mildew in Chardonnay vines was first observed on January 5 1998. The
disease developed steadily during the season and by harvest the incidence of powdery mildew on
untreated bunches was 100% (Fig 12a). However, the mean percent infection of powdery mildew on
bunches was low throughout the seasan, ranging from 0% in all treatments in December to 5.8% on
untreated bunches at harvest (Fig 12b).

Differences were observed at harvest between DCT Plus and mineral oil where the incidence of

powdery mildew was 89 and 63% respectively

Bunch weight was markedly increased in grapevines treated with mineral oil. Bunches weighed an

average 84g whereas untreated and DCT Plus plots had an average bunch weight of 73g (Fig 13).



Figure |1 - Incidence (a) and severity (b) of powdery mildew on Riesling bunches, Nuriootpa
1997/98.
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Figure 12 - Incidence (a) and severity (b) of powdery mildew on Chardonnay bunches, Nuriootpa
1997/98,
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Figure 13 — Average weight of Chardonnay bunches at harvest treated with DCT Plus and mineral ail,

Nuriootpa 1997/98.

Assessed: 4" March 1993

100
R0
i‘-‘? 60
A =
.20
T 40
-
20
0 -

DCT Plus Mineral oil Control



Figure 14 — Incidence (a) and severity (b) of powdery mildew on Chardonnay bunches, Nuriootpa

1997/98,

(a) INCIDENCE

Percent bunch infection

{(b) SEVERITY

Mean % infection per bunch

8

—4— % 0il, 500 L/ha
—8— |%oil, 1000 Lha
—&— [%0il, 2000 L/ha
——0.5% oil, 500 Lha
—*—0.5%oil, 1000 L/ha
—+—0.5%oil, 2000 L/ha
—8— Control

L.8.D.(P=0.05)=16.7

L7/ 1297 5/01/98 22/01/98 6/02/98

—4— % oil, 500 L/ha
—8— 1% oil, 1000 Lha
—— [ %o oil, 2000 Lha
—#—0.5% oil, 500 Lha
—#—0.5%oil, 1000 Lha
—8—0.5% oil, 2000 L/ha
—+— Conitrgl

L.8.D(P=0.05)-25

. —

I2ea7 5/01/98 22/01/98 60298

-d

e



Assessed: 4" March 1993
(a) INCIDENCE

160

Figure 15 - Incidence (a) and severity (b) of necrosis on Chardonnay leaves, Nuricotpa 1997/98.
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Figure 16 - Average weight of Chardonnay bunches at harvest, Nuricotpa 1997/9%.

Assessed: 11" March 1998
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Experiment 12

Chardonnay grapevines located at the Nuriootpa Research Centre were sprayed to delermine the
efficacy of 0.5 and 1% mineral oil applied at different spray volumes for the control of powdery

mildew.

Methods:

Mineral oil at 0.5 and 1% was applied to 4 year old Chardonnay vines using the Hydra sprayer at
water volumes of 500, 1000, and 2000 1./ha. Sprays were applied on 9 occasions at intervals of 7 to
21 days between October 29 1997 and February 4 1998 (Appendix 7),

Treatment plots consisted of 9 vines with 6 replications. Buffer rows separated the treatment rows to

reduce the amount of spray drift.

The incidence and severity of powdery mildew was assessed 4 times on 20 bunches per replicate
between December 17 1997 and February 6 1998. Phytotoxicity and powdery mildew on 20 |eaves

per treatment plot were assessed at harvest along with yield on March 11, 1998,

Results and Discussion:

Powdery mildew increased rapidly on untreated burnches where the incidence of the disease increased
from 40% in carly January to 90% in late January (Fig 14a). In the spray treatments the incidence of
powdery mildew gradually increased between December and February from 0 to 1.5% on bunches
sprayed with 1% mineral oil at 2000 L/ha and | to 50% on bunches treated with 1% mineral oil at 500
L/ha. The severity of infection remained low all season with the untreated vines having the highest

rating of 4 at harvest.

Phytotoxicity on leaves increased with spray volume and mineral oil concentration (Fig 15)
Assessment errors or sunbumn damage, which was present throughout the trial may have caused the

high incidence and severity level measured on untreated leaves.

Al harvest average bunch weight was similar in all the treatments with no differences being detected

between different rates and concentrations (Fig 16)



Experiments 13, 14 and 15

Three field trials were undertaken al various locations to determine the influence of spray volume an

the efficacy of mineral oil for the control of powdery mildew
Methods:
Experiment 13

DCT Plus at | and 5% was applied to mature Verdelho vines in a commercial vineyard at Padthaway
using a rate of 100 L/ha, sprays were applied by a unit built by Greentech Australia witl, hydraulic

spray heads using the same design principles as the Hydra unit (Appendix 8).

Bach treatment was applied to 3 rows, with 3 panels in the centre of each row being left as an
unsprayed control. Bunches were assessed for incidence and severity of powdery mildew on three
stparate occasions between November 25 1996 and March [7 1997, Water sensitive papers were
placed in treated and untreated plots during the 3rd spray, November 25 1996 o measure the amount

of spray deposit penetrating the vine canopy.
Results & Discussion:

Powdery mildew did not develop in the Verdelho bunches until early 1997, The incidence and
severity of powdery mildew remained lower in the unsprayed plots than treated plots, until after
February where a sharp increase in the level of disease developed (Fig. 17).  There were no
differences between treatments during the trial, however in March the incidence and severity of

powdery mildew in unsprayed bunches was significantly higher than treated bunches.

Spray deposits on water sensitive paper were very high on the side exposed to the outer canopy which
had a dense covering of fine droplets. The side facing the inner canopy received variable coverage,
most with less than 10%. Papers in the buffer rows received minimal coverage indicating a very

small amount of drift

Spray penetration in the vines was very good even with the use of low (100 L/ha) volumes of water.
DT Plus at | and 5% were as effective as the routine spray application despite spray intervals of 20-

22 days. The coverage of leaves and bunches by the oil is a critical factor in the effectiveness of the



spray application. The spray unit used in the trial had $ heads

v 2 cither side of the row and | above,

and greater spray penetration.
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Methods:
Experiment | 4

Mature Chardonnay vines located at the Nuriootpa Reszarch Centre were sprayed with DCT Plus at
1% using the Hydra Spray unit. Sprays were applied using water volumes of 100, 200, 500, 1000 and
1500 L/ha on 4 accasions at intervals of 6 to 19 days, between November 15 and December 23 1996
(Appendix 9).

Treatments were arranged in a completely randomised design with § replicates each containing 9
Vines per treatment. A buffer row separated each treated row. The [evel of powdery mildew an
bunches was assessed on 3 occasions between Diecember 1996 and early lanuary 1997 and leaves
were assessed once in December 1996.  An additional assessment of senescence and leaf

phytotoxicity using a 0-5 rating scale was conducted on March § 1997.
Results and Discussion:

Al the first assessment in mid December, all unsprayed bunches were infected with powdery mildew
(Fig. 18a). Vines treated with 100 and 200 L/ha of DCT Flus had 60 and 80% of bunches infected
respectively in mid Decem ber, which increased to 100% by January 6, 1997, The severily of powdery
mildew also increased rapidly after the last spray application on December 23 1997 (Fig. 18b).
Bunches sprayed with 1000 and 1500 [/ha had significantly less disease than the control and 100 [/ha
reatment (Fig. 19),

Leaves treated with higher volumes of DCT Plus had significantly lower incidence and severity of
powdery mildew than the control and 100 L/ha treatment (Fig. 20). The level of senescence of leaves
followed the same trends as the early assessment of powdery mildew (Fig. 21). The vines sprayed
with 500 to 1500 L/ha of 1% DCT Plus had healthier leaves and less dead tissue per leaf’



Figure |8 — Incidence (a) and severity (b) of powdery mildew on Chardonnay bunches sprayed with

I% DCT Plus at different spray volumes, Nuriootpa 1996/97.
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Figure 19 - Effects of increasing volumes of DCT Plus on the development of Ppowdery mildew on
Chardonnay bunches, Nuriootpa - Dc.cnmhpr 16, 1996.
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Figure 20 = Incidence (2) and severity (b) of powdery mildew on Chardonnay leaves treated with 1%
DCT Plus at different spray volumes, Nuriootpa 1996,
Assessed: 16 December 1995,
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Figure 21 — Incidence {a) and severity (b) of necrotic leaf tissue on Chardunrl:iy vines treated
with 1% DCT Plus at different Spray volumes, Nuriootpa 1996/97

Assessed: March § 1997
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Methods:

Experiment |3

Mineral oil (1%) was applied to Chardonnay vines located at the Lenswood Research Centre using
spray volumes of 500, 1000, 1500, and 2000 L/ha. Vines were sprayed on |0 occasions at intervals of
610 14 days between November 6 1997 and February 4 1998 {(Appendix 10).

Plots consisted of 8 vines each replicated 4 times and arranged in a randomised block des; gn with

buffer rows separating treatment rows to minimise spray drift.

The incidence and severity of powdery mildew on 25 bunches per replicate was assessed on §
occasions at 2 week intervals from December 2 1997 1o February 2 1998 Powdery mildew
infections, and phytotoxicity damage was assessed on 50 leaves per replicate at harvest, Leaf
assessments involved analysing each side of the vine separately to determine any relationship between

phytotoxicity damage and sunlight length.

In this experiment the effect of various rates of mineral il on Light Brown Apple Moth (LBAM) was
also tested. This was done by attaching LBAM €gg masses each of approximately 50- g0 LEEs to the
upper surface of leaves, which were then sprayed on two separate occasions. Once the ojl was dry the
€BE masses were collected and placed onto a diet medium for three weeks. The number of larvae that

hatched from the €EE masses in each spray treatment was recorded.

Results and Discussion:

The level of powdery mildew on unsprayed bunches increased rapidly between December 2 1997 and
January 2 1998, with incidence levels of 0 and 100% respectively. By the final assessment on
February 2 1998 all treatment plots were heavily infected with mildew (Fig 22a), The severity of
powdery mildew was influenced by spray volumes where rates of 500 and 2000 L/ha had a mean

percent bunch infection of 73 and 16% respectively (Fig 22b).

Powdery mildew development on Chardonnay leaves followed the same trend as on bunches both the

incidence and severity of powdery mildew increased with increasing spray volume (Fig 23)



Significant differences in bunch weight were present between bunches treated with o1l at 1500 L/ha
and untreated, Weights ranged from 50 g in untreated plots up to §] g in plots treated at 1500 Liha.

Bunch weight was similar in al| treated plats (Fig . 24),

Phytotoxicity on leaves was present in all treatments sprayed with |% mineral oil. The incidence and
severity of necrotic leaf tissue increased with spray volume, ranging in severity from 26 to 60% on
vines sprayed with 00 and 2000 L/ha respectively (Fig 25).

The number of Light Brown Apple Moth larvae that hatched from ¢gg masses sprayed with all rates
of mineral oil was greatly reduced compared to untreated egg masses (Table I). This result indicates

that oil may have potential as a control measure for LBAM.

The results of this experiment and others focusing on spray volume show conclusively that spray
volume is critical in the use of vils to control powdery mildew, From these studies it appears that
spray volumes of at least 1000 [/ha are required for adequate control but there is & fine balance as
spray volumes higher than this increase the likelihood of phytotoxicity from the oil when spray

residues accumulate along the leaf margins.

Since this work was initiated, two overseas publications Northover and Schneider 1996, and Dell er af
1598 have reported on the efficacy of oils for the control of grape powdery mildew. The-degree of
control in these overseas reports was greater than we achieved but may be explained by the high
volume of spray applied. For example in the report from California treated vines were sprayed by
hand. In this case hand spraying may have provided good spray coverage on bunches, even those
situated inside the canopy. With the report from Canada, disease incidence and SEVErily is reported

only on leaves and it is disappointing that none is presented on the degree of control on bunches.

Never the less their data supports that obtained in the South Australian experiments in that mineral o

provides excellent control of powdery mildew on sprayed leaves.



Figure 22 — Incidence (a) and severity (b) of powdery mildew an Chardonnay bunches, Lenswaod
1997/98.
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Figure

various rates of mineral oil, Lenswaood [997/08

Assessed 9" February 1998,
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Figure 24 — Average weight of Ch

ardonnay bunch at harvest treated with

spray volumes, Lenswood 1997/98.

Assessed: 5" March 1998
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Figure 25 — Incidence (a)and severity (b) of necrosis an

oil at different spray volumes, Lenswood 1997/98.
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Table | — Effect of 1% mineral oil sprayed at various application rates on LBAM egg hatch,
Lenswood 1997/98.

ST 4 I e e——

Oil Experiment | Experiment 2
Treatment No. Egg Masses No. Larvae No. Egg Masses No. Larvae
Control 20 79 20 I 80 _{
500 L/ha |19 | 20 79
1000 L/ha 21 | 20 59
1500 L/ha 20 [ 24 20 39
2000 L/ha 19 29 20 36
L e B ) B T u

Experiment [ — 3" Decembper 1997
Experiment 2 — 23" January 1998

Assessed 3 weeks after treatment



Experiments 16 and 17

This experiment wag conducted at the Nuriootpa Research Cenre to compare the ef] ficacy of DT
Plus and mineral oi] applied at similar rates and spray volumes using either the Hydra experimentsl

Spray unit or a commercial airblast spray unit,

Methods:

Experiment |6

DCT Plus at 1% was applied to mature Chardannay grapevines with the Hydra spray unit or a Hardy
SPV direct nozzle airblast Spray unit. Two rows consisting of 37 vines were sprayed with cach spray
unit with a buffer row separating the 2 treatments plots.  Oil was applied on 6 oceasions between
November 15 1994 and January 16 1997 at intervals of § to 16 days {Appendix 1] ). The trial was not
replicated to reduce the likelihood of drift,

The incidence and severity of powdery mildew on 25 bunches per row were assessed on 3 oceasions
from mid December 1996 to late January 1997. On January 7 1997, 100 bunches per row were
harvested, weighed and assessed for powdery mildew, another 100 bunches were assessed for mildew
on January 31 1997, The incidence and severity of powdery mildew was assessed on 25 leaves per

row on December 17 1994

Fluorescent dye was sprayed on | row by both spray units on lanuary 15 1997, Twenty five leaves
and bunches were harvested from 4 sites within the Canopy; upper, inner, north side, and south side

These were visually assessed under UV light to determine the level of spray coverage using a rating
scale developed by Geoff Furnesy (Loxton Research Centre). Water sensitive Papers were randomly

placed in the vines at the same time to determine the spray penetrations of the two spray machines.
Results and Discussiop:

The incidence and severity of powdery mildew on bunches increased rapidly between December |7
1996 and January 7 1997 (Fig. 26). By the final assessment there was no significant difference

between the severity of disease in bunches sprayed by either unit,

Bunches sprayed by the Hardi unit had a significantly higher average weight than those untreated or

treated with the Hydra sprayer (Fig. 27).

51



The incidence and severity of powdery mildew on leaves was slightly lower on those sprayed with the

Hardi unit than the Hydra unit (Fig. 28), however this difference was not statistically significant.

Fluorescent dye showed that the Hydra spray unit achieved 959 coverage on the outer portion of
bunches as compared to 40% coverage by the Hard; spray unit {Fig. 29). Both units failed to cover
the bunch completely as the berries on the unexposed side of the bunch recsived only 15% coverage
by the Hydra and 2% by the Hardi. The Hydra spray uni produced preater coverage on the lower leaf
surface than the Hard; (Fig, 30), particularly in the centre of the vine. Similar coverage of the upper
leaf surface was achieved by both spray units however the Hydra had greater Penetration of the inper

canopy and the Hardi had higher Coverage on the top of the canopy,

Using water sensitive paper the spray coverage produced by the Hardj sprayer in the outer canopy
showed large droplet sizes and good coverage on the expased half of the paper but limited deposits on
the half facing the centre of the vine. The inner canopy received lighter coverage on both halves. The
Hydra had finer deposits and better coverage of both sides of the paper but, as with the Hard; sprayer,

less deposils in the inner canopy,

Previous results have indicated that with oil sprays, improved Coverdge increases the control uf
powdery mildew, however in this trial the better spray coverage produced by the Hydra sprayer
compared to the Hardj spraver did not significantly improve control. A possible explanation for this
may relate to the larger droplet size produced by the Hardi unit, Laboratory experiments conducted iy
1996 found that powdery mildew mycelium on leaves were flattened by the large droplets of oil
suspension. The fine droplets sprayed by the Hydra may have been too small 1o flatten mycelial

growth, therefore levely of infection were not reduced.



Figure 26 — Incidence (a) and severity (b) of powdery mildew on Chardonnay bunches treated with

the Hardi spray unit or with the Hydra spray unit, Muriootpa 1996/97.
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Figure 27 — Average weight of Chardonnay bunches, Nuricotpa 1996/97,

Assessed January 7 1997.
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Figure 28 — Incidence (a) and severity (b) of powdery mildew on Chardonnay leaves sprayed with the
Hardi spray unit or the Hydra spray unit, Nuriootpa 1996/97
Assessed : December 17 1996,
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Figure 29 - Visual assessment of fluorescent dye coverage on Chardonnay bunches.
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Methods;

Experiment |7

Mineral oil at 1% was applied to mature Chardonnay grapevines with the Hydra spray unit or a Hardj
SPV direct nozzle airblast spray unit. The oil was applied on 10 occasions between October 29 1997

and January 9 1998 at intervals of 7 to 13 days (Appendix 12).

The incidence and severity of powdery mildew on bunches was assessed on 4 occasions at 2 week

intervals from December 17 1997,

Fluorescent dye was sprayed on | row of Chardonnay vines by both spray units on February 12 (998
Twenty five leaves and 10 bunches were harvested from 5 sites within the canopy; north, south,
centre, top north, and top south. These were visually assessed under UV light to determine the level
of spray coverage using a rating scale developed by Geoff Fumess. Water sensitive papers were
randomly placed in the vines at the same time to determine the Spray penctrations of the two spray

machines.

Results and Discussion:

Powdery mildew incidence on bunches increased steadily between December 17 1997 and February 6
1998 (Fig 31). However the variation in the incidence of powdery mildew was so great that no
significant differences were detected between treatments. At the final assessment the severity of the

disease was significantly less on bunches sprayed with the Hydra unit compared to the Hardi unit.

The Hydra spray unit produced greater coverage on the lower leaf surface than the Hard; spray unit
(Fig 32), particularly in the centre of the vine. Similar coverage of the upper leaf surface was
achieved by both spray units however the Hydra had greater penetration in all areas of the canopy.

Fluorescent dye coverage showed that the Hydra spray unit achieved 100% coverage: an bunches

located inside the canopy compared to §2% coverage by the Hardi spray unit (Fig 33).

T'he spray coverage by the Hardi spray unit on water sensitive paper on the inner canopy showed large
droplet size and good coverage. The Hydra spray unit provided excellent coverage to the inner

canopy, due to the finer deposits produced by this machine



Spraying at volumes of 1000 Liha favours the complete coverage of grapevines, This was
demonstrated by the hydra spray unit where almost all sprayed leaves and bunches had 100%

‘coverage of spray with fluorescent dye.
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Figure 31 -

1997/98.

Incidence (a) and severity (b) of powdery mildew on Chardonnay bunches, Nuriootpa
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Figure 32 - Visual assessment of fluorescent dye coverage on Chardonnay leaves, Nuriootpa 199793,
Assessed: 13" February 1998,
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gure 33 — Visual assessment of fluorescent dye coverage on Chardonnay bunches Nuriootpa
3 P | [F
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Assessed: 13™ February |998.
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Experiment 18

The efficacy of various DM] fungicides and oils for the contral of powdery mildew were evaluated op

young Chardonnay vines located ar the Lenswood Research Centre.

Methods:

Bayfidan, Rubigan, Topas, Citrole oil (1%) and mineral oil (1%) were sprayed to the point of run off
on 5 yvear old Chardonnay vines, A Salo motorised backpack spray unit was used 1o apply sprays on 7
oceasions at volumes of 229 to 781 L/ha from November 6 1997 (Appendix 13). The treatments were

arranged in a randomised block of § reps each containing § vines.

The incidence and severity of powdery mildew on bunches was assessed 5 times at 2 week intervals
between December 2 1697 and February 10 1998, Powdery mildew levels and phytotoxicity damage

on leaves was assessed onge on Man;h 0 1998,

Results and Discussion

Powdery mildew was first detected in Chardonnay vines on December 16, 1997 and from then it
spread rapidly with more than 80% of untreated bunches being infected by late lanuary (Fig 34a).
Topas and Bayfidan provided significantly better contro| of powdery mildew on bunches, with 0 and

2.4% infected respectively, at the final assessment,

The severity of powdery mildew on bunches remained Jow in the sprayed treatments during the
season. Al harvest there was a significant difference in the severity of powdery mildew between

spray treatments and the control (Fig 34b).

Powdery mildew was assessed on leaves at harvest, four weeks after the final spray application.
Powdery mildew was predominant on the upper surface of the leaves, with 92% of the untreated
leaves infected. Severity remained low in all reatments with a maximum rating of 10 on untreated

leaves (Fig 35),

Necrotic leaf tissue was detected in all spray treatinents. Phytotoxic damage was severe only in
grapevines treated with mineral oil with an incidence of 76% and a mean percent leaf infection of 42

(Fig 36),



Figure 34 — Incidence (a) and severity (b) of powdery mildew on Chardonnay bunches, Lenswood
1997/98.
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Figure 35 — Incidence (a) and severity (b) of powdery mildew on Chardonnay leaves, Lenswood.

Assessed: 6™ March 1998,
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Figure 36 — Incidence (a) and severity (b) of necrosis on Chardonnay leaves, Lenswood,
Assessed: 6" March 1998,
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Experiment 19

The efficacy of different combinations of Topas and mineral oil spray regimes for the control of

powdery mildew were assessed on Verdelho vines located at the Nuriootpa Research Centre.

Methods:

Various combinations of 1% minera| oil and Topas, either applied alone or alternatively (Table 2),
were sprayed on 10 year old Verdelho vines. Sprays were applied on 7 occasions at intervals of 9 1o
14 days between November 7 1997 and January @ 1998 at 1000 L/ha (Appendix 14).

Treatment plots consisted of 6 vines each replicated 4 times and arranged in a randomised block
design with buffer rows separating treatment rows.
The onset of an early colonisation of powdery mildew throughout the trial required the buffer rows to

be sprayed with Topas three times from November 13 to December 10 1997,

The incidence and severity of powdery mildew on bunches was assessed at 2 week intervals
beginning November 21 1997, Bunches located in buffer rows were assessed for powdery mildew

every 2 weeks beginning at the second assessment.

Results and Discussion:

Powdery mildew was well established throughout the Verdelho vines when the first spray was applied
on November 7 1997, the incidence of disease in untreated plots was 77%. The incidence and
severity of powdery mildew was greatly reduced in all treated plots by the third spray application.
The best result was seen on the buffer rows that were sprayed with Topas, which had a 75% reduction

in the incidence of powdery mildew over 2 weeks (Fig 37a).

By the start of February the imcidence of powdery mildew was high in all treatment plots however the
severity remained low (Fig 37b). Mineral oil alone suppressed powdery mildew com pared to the

control, but it was significantly less effective than any treatment that included Topas.
The severe powdery mildew infection in the untreated rows was reflected in the bunch weight where

the average weight of untreated bunches was 16 £, compared to average weights between 65 and 75 8

in alternate Topas and oil treated plots (Fig 18)
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Table 2 - Spray regime for Verdelho vines, Nuriootpa 1997/98.

Treatment | 7/11/97 | 17/11/97 211197 | 10/12/97 | 19/12/97 29!124"3‘?— 9/1/98

I Topas Qil Topas il Topas Onl Bayfidan
2 Oil Oil Topas Topas Topas 01l Bayfidan
3 Oil Oil Oil Oil Oil Oil il
4 Oil Topas Topas Topas Oil Oil Bayfidan

N 5 Oil Topas Topas Topas Oil Oil Bayfidan
6 § 2 5 1 :
7 - Topas Topas Topas - - | -




Figure 37 — Incidence (a) and severity (b) of powdery mildew on Verdelho bunches, Nuriootpa
1997/98.
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Figure 38— Average weight of Verdelho bunches, Nuriootpa 1997/94.

Assessed: 3 March 1998
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Experiment 20 and 21

Two trials were undertaken to compare Bayfidan at quarter and half the recommended rates either

alone or together with DCT Plus for the control of grapevine powdery mildew.

Methods:

Experiment 20

Spray treatments were applied to mature Verdelho vines located at the Nuriootpa Research Centre.
Treatments included an unsprayed control, Bayfidan which was applied at 2.5 and 5 mI/100L, quarter
and half the recommended rates respectively, 2.5 ml/100L Bayfidan with 1% DCT Plus and 1% DCT
Plus alone. Each treatment containing 8 vines was replicated three times, and arranged in a

randomised block design, separated by unsprayed buffer rows,

The Hydra spray unit was used to apply sprays on 6 occasions from November 15 1996 to January 16
1997 with intervals of 8 to 16 days between applications (Appendix 15). The volume applied
mereased from 330 L/ha from mid November 1996 to 915 Liha in January 1997,

Twenty five bunches per plot were assessed for incidence and severity of active powdery mildew on 3
separate occasions between December 16, 1996 and January 31 1997, On January 31 1997, 50

bunches were randomly harvested, and weighed from each piot.

Results and Discussion:

Nearly all bunches in the control and 1% DCT Plus treatments were infected with powdery mildew at
the time of the Ist assessment in mid December (Fig. 39a). By mid January more than 90% of
bunches in each treatment were infected with powdery mildew. There was no significant difference
between the severity of disease on untreated bunches and those treated with 1% DCT Plus (Fig. 39b).
The addition of DCT Plus to quarter the recommended rate of Bayfidan did not improve the

performance of the standard fungicide,
Bunch weights in all Bayfidan treatments were significantly higher than those unsprayed or treated

with 1% DCT Plus (Fig. 40). The addition of DCT Plus 1o Bayfidan did not increase the average

weight of bunches compared to those treated with quarter and half rate Bayfidan
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The control, 1% DCT Plus, and quarter rate Bayfidan with DCT Plus treatments all had si gnificantly
higher incidence of powdery mildew an leaves than the other Bayfidan treatments (Fig. 41a). The

severity of powdery mildew on Verdelho leaves was low in all treatments, 0-1.2% (Fig. 41b).

Although fungicide resistance has not oceurred in Australia, there is-always the risk that it will oecur
as it has in Europe and USA (Gubler er af 1996). DCT Plus was added to low rates of Bayfidan to

determine if the oil enhanced the efficacy of the low rate of Bayfidan.

The use of a tank mixture of DCT Plus and Bayfidan did not improve the performance of the reduced
rate of fungicide. Bayfidan at half the recommended rate was effective in controlling powdery

mildew in leaves and bunches despite a high incidence level of disease,

Unlike Bayfidan, DCT Plus does not have a systemic mode of action and relies on spray coverage for
disease control. The Verdelho canopy was very dense with over hanging canes that made effective
spray penetration difficult to achieve. The results indicate that oil does not enhance the uptake of

Bayfidan into leaf tissue but does improve powdery mildew control over DCT Plus alone.



Figure 39 - Incidence (a) and severity (b} of powdery mildew on Verdelho bunches treated with
Bayfidan and DCT Plus, Muriootpa 1996/97.
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Figure 40 — Average weight of Verdelho bunches treated with Bay

1996/97
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Figure 41 - Incidence (a) and severity (b) of powdery mildew on Verdelho leaves, Nuriootpa 1996/97
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Methods:
Experiment 2]

Sprays were applied to mature Columbard vines located at the Loxton Research Centre. Vines were
trellised to cither a single wire or tee trellis and spur or cane pruned. Treatments were replicated 4
times with each replicate consisting of 8 vines and arranged in a completely randomised design.

Unsprayed buffer rows separated treatment rows.

The treatments consisted of an unsprayed control, Bayfidan, which was applied at 2.5 and 5 ml/1001,
quarter and half the recommended rates respectively, 2.5 ml/100L Bayfidan with 1% DCT Plus and
1% DCT Plus alone (Appendix 16).

Each treatment was applied 5 times between October 2] 1996 and January 2 1997. Due to delays in
the arrival of the Hydra spray unit. a Solo motarised knapsack spray unit was used for the |st
application. As a result the volume applied on the st spray was approximately 1,200 L/ha as

compared to 300 L/ha on the 2nd spray and 780 L/ha by the final spray.

Leaves and bunches were harvested and assessed in the laboratory on February 5 1997 for the

incidence and severity of powdery mildew,
Results and Discussion:

The incidence of powdery mildew ranged from 40% on bunches treated with half rate Bayfidan to
95% in the unsprayed bunches (Fig. 42a). The severity of powdery mildew was low, with less than
5% infection on the unsprayed bunches (Fig. 42b). Although a slight reduction in the number af
bunches infected in the half rate Bayfidan treatments was observed, neither the reduced rates of
Bayfidan or the Bayfidan/DCT Plus mixture significantly reduced the level of control, The incidence
of powdery mildew in the untreated bunches and those treated with 1% DCT Plus was similar,

however with DCT Plus the bunch infection was significantly lower (Fig. 42b)

All weatments significantly reduced the severity of powdery mildew on leaves compared to the

unsprayed plots, however there was no difference in the incidence of disease (Fig. 43),

[ this trial, the addition of 1% DCT Plus to quarter the recommended rate of Bayfidan gave better

contral than oil alone but was equivalent to quarter the recommended rate of Bayfidan alone.



Figure 42 — Incidence (a) and severity (b) of powdery mildew on Columbard bunches treated with
DCT Plus and Bayfidan, Loxton | 996/57,

Assessed: February 5 1997,
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Figure 43— [ncidence (a) and severity (b) of powdery mildew on Columbard leaves treated with DCT
Plus and Bayfidan, Loxton 1996/97,

Assessed: February 5 1997,
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Experiment 22, 23 and 24

Three trials were undertaken at the Nuriootpa Research Centre 1o assess any adverse reactions of

incorporating oils into fungicide programs used on table grapes.

Methods:

Experiment 22 & 23

Mineral 0i] (1%) was applied to Red Globe and Gamay grapevines using the Hydra spray unit on 3
occasions during flowering followed by 4 Bayfidan sprays. Qils were applied at 9-12 day intervals

using either 500 or 1000 L/ha (Appendix 17).

The incidence and severity of powdery mildew on bunches was assessed 3 times at 2 week intervals

from December 17 1997, Phytotoxicity and yield was also assessed on Gamay vines at harvest.
Results and Discussion:

Experiment 22

Phytotoxic damage was observed on Red Globe bunches that were sprayed with Bayfidan. This
appeared as rings of brown coloured residue and scar tissue on the skin at the stylar end of individual
berries.

LExperiment 23

Forty seven percent of bunches in the untreated plots were infected with powdery mildew compared
to 4% or less in the treated plots (Fig 44). No phytotoxicity was observed on the Gamay berries but a

similar amount of sunburn was present on berries in each treatment.

Bunch weight was similar between all treatments. The mineral oil/Bayfidan treatments had an

average bunch weight of 78 g whilst untreated bunches weighed 71 g (Fig 45)
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Figure 44 — [ncidence (a) and severity (b) of powdery mildew on Gamay vines, Nuriootpa 1997/98
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Figure 45 — Average weight of Gamay bunches at ha
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Methods:

Experiment 24

DCT Plus at 1% was applied on 6 occasions to 2 rows of Gamay vines located on the Nuricotpa
Research Centre using the Hydra spray umt. In each row two panels of vines were |eft unsprayed
(Appendix 18). The day after the 5" and 6™ applications, January 8 .and 16 1997, sulphur (300g/100L)

was sprayed at 370 L/ha onto | row of vines including the 2 untreated panels,

Phytotoxicity damage using a rating scale of 0 to 5, was assessed on leaves and bunches in each plot 2

weceks after each sulphur application and again in mid February.
Results & Discussion:

Extended periods of hot weather occurred in lanuary and February 1997 (Appendix 22). Eighteen
days over 30°C occurred between the 1st sulphur application to the last assessment in February but no
adverse effects developed when sulphur was applied to leaves previously sprayed with DCT Plus.
Vines sprayed with only 1% DCT Plus or sulphur did not exhibit any phytotoxic reactions an leaves

or bunches.



Experiments 25 and 26

Two experiments were undertaken to determine If applications of DCT Plus had any detrimental

effect on the taste and appearance of table grapes.

Methods:

Experiment 23

DCT Plus (1%) was applied with the Hydra spray unit at 500 L/ha on 6 oceasions to | row of mature
Red Globe grapevines (Appendix 19). To compare the taste and appearance of berries sprayed with

DCT Plus an extra 6 panels of vines were sprayed with Bayfidan, a conventional fungicide.

In late March, 100 bunches were random Iy harvested from treated and untreated vines and divided
into 5 batches of 20 bunches each, Each batch was stored in a lined crate with sulphur storage pads at
U°C for 5 months. After storage one bunch from each lreatment was selected at random and ||

assessors individually rated taste and appearance on (-4 scale; 0= poor to 4 = excellent.

Results and Discussion:

The difference between treatments on the quality of grapes afier storage was not significant. A few
bunches from the Bayfidan and oil treated bunches were infected with Penicillium, but the majority of
bunches were still in good condition. There was no difference in weight of bunches pre and post

storage (Table 3).

Although the results were extremely variable in the taste and appearance test, no adverse affects were
apparent in the taste and appearance of bunches treated with DCT Plus compared to those treated with

the conventional fungicide Bayfidan (Table 4).



Table 3 —Pre and post storage weights of table grapes.

Treatment Pre-storage weight (kg) -PustéStomge.weight.(k'gj_ Difference
27/3/97 26/8/97

Bayfidan B 88 0
Bayfidan 5.1 5.1 0
Bayfidan 6.82 6.82 0
Bayfidan 5 5 0
Bayfidan 6.8 68 0
DC Tron Plus 7.34 7.34 0
DC Tron Plus 8.22 8.18 0.04
DC Tron Plus 4.44 (15 bunches) 4.44 0
DC Tron Plus 6.9 69 0

DC Tron Plus 8.46 8.46 0




Table 4 - Taste and appearance of Red Globe bunches treated with DC Tron Plus 1% and Bayfidan,
Appearance
Number of Responses (%) I
Treatment Poor Excellent
0 I 2 3 4 N
Bayfidan 45 27 18 9 0 o
Bayfidan 0 9 9 18 63
Bayfidan 0 45 18 36 0
DC Tron Plus 9 36 27 F . 18 9 i
DC Tron Plus 9 18 27 45 0
L[}Ir{l‘ Tron Plus 0 0 36 36 27
Taste
Number of Responses (%) ]
Treatment Poor Excellent
0 1 2 3 4 i
.Bayﬁdan 18 27 36 9 9 e
Bayfidan 18 18 27 27 9
Bayfidan 9 0 45 i6 9 u
DC Tron Plus 18 9 27 27 18
DC Tron Plus 0 18 18 54 9
I_DC Tron Plus 9 27 18 45 0 :




Methods:
Experiment 26

This trial was conducted in 20 vear old Sultana vines located al the Loxten Research Centre; The
vines were minimally pruned and trellised to either a single wire or tee trellis. DCT Plus was applied
at | and 2% while Bayfidan was applied at the recommended rate of 10 mi/100L.. Treatments were
replicated twice with each replicate containing 28 vines. An unreplicated control row was separated

from the treatments by an unspraved buffer row.

Five sprays were applied between October 21 1996 and lanuary 2 1997, the first application was
applied by hand using a Solo motorised knapsack spray unit at a volume of 2000 L/ha. The remaining
sprays were applied with the Hydra spray unit at 400 L/ha on November |2 1996 to 1,200 L/ha on
January 2 1997 (Appendix 20).

The incidence and severity of powdery mildew on leaves was assessed on 3 occasions between
November 1996 and January 1997. Powdery mildew levels on bunches were assessed once in early
January.  The vines were severely affected by frost early in the growing season and bunch
development was reduced, Subsequently there were not enough bunches to conduct a replicated taste
and appearance assessment of each treatment. An alternative unireated Sultana block was harvested
and the bunches dipped or sprayed with either Bayfidan or 1% or 2% DCT Plus. Four lots of 20
bunches per treatment were stored at 0°C in lined erates with sulphur pads for approximately 8 weeks.
After this time they were rated by a panel of 10 different assessors for appearance and taste.
Appearance was rated on a 0-4 scale where 0 = would not purchase grapes to 4 = would buy in
preference to any other. Taste was also rated on a 0-4 scale where 0 = did not like the taste of the

grapes to 4 = preferred the taste of these grapes to any other.
Results:

Powdery mildew did not develop on any bunches or leaves treated with Bayfidan (Fig. 46 & 47)
DCT Plus at 2% significantly reduced both the incidence and severity of bunch infection compared to
DCT Plus at 1% and the untreated leaves and bunches. Powdery mildew bunch infection on untreated

vines remained low until fate December then rapidly increased to 80% by early January.

Although the appearance of bunches treated with DCT Plus rated highly for appearance, the taste of

the grapes rated very poorly (Table 5). Untreated bunches rated poorly for appearance bul were



preferable in taste. Similarly bunches treated with Bayfidan had the preferred taste ang a more

appealing appearance.
Discussion:

The results of the taste and appearance tests conducted in this trial are only a guide as the sultana
bunches used were not of a commercially acceptable standard due to low brix and powdery mildew
infection. Additionally by using bunches that were not sprayed with DCT Plus during the season, a

“worse case scenario” was simulated by dipping bunches in a solution prior to storage.

Oil removes the bloom of the berry, so bunches treated by dipping or spraying all had the shiny
appearance which appeals to some people. However the taste of the d ipped berries rated poorly due
to the oily or chemical taste and aftertaste. From observations of other experiments, this chemical
aftertaste was not obvious in berries taken from bunches sprayed with the Hydra sprayer, therefore
this experiment should be repeated to determine whether the taste is present afier correct ojl

application.

w7



Figure 46 -

Assesced:

Incidence (a) and severity (b) of powdery mildew on Sultana bunches treated with DCT

Plus and Bayfidan, Loxton 1996/97.

January 2 1997,

{a) INCIDEMCE

Percent bunch infection

100

80

60

44

20 -

Control 1% DCT Plus 2% DCT Plus

l{h} SEVERITY

Mean % infection per bunch

18
16

o

fed

0

1

Control % DCT Plus 2% DCT Plus

Bayfidan

Bayfidan



Figure 47— Incidence (a) and severity {b) of dery mi ; i j
powdery mildew on Sultana leaves treated with DC
and Bayfidan, Loxton 1996/97. i
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Table 5 - Taste and appearance evaluation of Sultana storage trial, Loxton, 1997,

TASTE
Number of Responses (%)
Treatment
Poor Excellent

0 I 2 3 4
Control 20 . 40 20 20
Bayfidan - 10 60 10 20
0.5% DCT Plus 60 20 20 - =
1% DCT Plus 80 - 10 10 -
2% DCT Plus 80 - 10 10 -
APPEARANCE

Number of Responses (%)
Treatment
Poor Excellent

0 I 2 3 4
Control 50 20 30 - -
Buyfidan 10 3 50 20 20
0.5% DCT Plus 10 10 50 20 10
1% DCT Plus - - 50 30 20

—2% DCT Plus - 20 - 50 L 10 20




Experiment 27

This experiment was undertaken 1o determine if any wine or table grape cultivars were Sensitive to

applications of DCT Plus with and without sulphur.
Methods:

The experiment was conducted at the Loxton Research Centre in a rootstock variety trial where 33
cultivars were planted on 4 different rootstocks (Table 6). This trial was not replicated, as it was an
observation trial. DCT Plus at 1% was applied with the Hydra spray unit to the entire block, exclud ing

8 vines in the middle of each row that were left as unsprayed control vines.

Four sprays were applied, between November 12 and January 2 1997 where 270 to 600 L/ha was used
respectively at intervals of 14 to 23 days (Appendix 21). Sulphur (300g/100L) was applied 3 times to
vines at 370 L/ha previously sprayed with DCT Plus. The level of powdery mildew and phytotoxic

damage on leaves and bunches was assessed on 4 occasions throughout the season.
Results & Discussion

Powdery mildew was observed on leaves in control plots on November 26 1996 and continued to
develop in treated and untreated leaves and bunches until the final assessment on February 12 1997,
One hundred percent infection had occurred on bunches and leaves of some varieties by early
January. No phytotoxicity was observed on the leaves or bunches of any variety. The additional
spray applications of sulphur did not cause any phytotoxic damage on leaves or bunches but did

slightly reduce the incidence of powdery mildew infection on some varietics.

As DCT Plus does not have a systemic mode of action it relies on the spray coverage of bunches and
leaves to conirol powdery mildew. The large canopy size of the rootstock vines prevented effective
spray penetration particularly in the inner canopy. This was evident in the lack of control of powdery

mildew even in the vines sprayed with sulphur,

O



Table 6 - Rootstock variety trial, Loxton 1996/97.

Row Variety Observation of disease#

I Merlot o+
Tinta Maderia 4+
Carina G

12 Chardonnay H+
Frontignac 44
Montils +

13 5t. Macaire #*
Valdigvie +
Mondeuse +

14 Cabemet Franc B gt x
Tarrango 4+
Femao Pires -

15 Cabernet Sauvignon +H+
Grenache bt
Shiraz Tt

16 Zinfandel ++
Chenin Blanc b
Riesling o+

17 Doradillo ++
Gordo +H+
Pedro Ximenez -+

18 Mataro o
Currant ++
Palomino +

19 Sultana bt
Trebbiano 64 -+
Malbec G

20 Ruby Cabernet ++
Barbera +
Columbard +

21 Sauvignon Blanc +
Rubi Red +
Traminer b

#+ = low levels of powdery mildew, +++ = high levels of powdery mildew.



Experiment 28

This experiment was carried out to determine if adverse residues or off llavours carried OVET Into wine

following the application of oils.

Methods:

Both DCT Plus and a vegetable 0il Synerrol were applied at 1% on three occasions 1o mature
Chardonnay and Cabernet Sauvignon vines in a commercial vineyard using a standard air blast
sprayer utilising up to 800 L/ha. The last spray applied at least 28 days before harvest. The standard
treatment of Bayfidan at the recommended rate was applied to adjacent rows of vines of each cultivar

and used as the standard control.

At harvest at least 30 Kg of grapes from each treatment were transported to the Plant Research Centre

where pH, titratable acidity and brix were determined before the juice was processed into wine.

Wine was matured in bottles for at least six months before it was assessed by independent lasting
panels. Bottles of each wine were opened and checked for any wine making fault or bottle taint by an
experience oenologist. Bottles were mixed and then placed back into the bottles which were passed
with CO,. Triangle tests were conducted to determine whether sensory differences existed between
the samples. 30 mls of each wine was poured into XL.5 international testing glasses and covered with
a watch glass. All wines were served at room temperature and tested at 20°C. The red wines were
tasted under sodium lamps to mark possible colour differences. Panellists consisted of experienced

oenologists and those with a strong interest in wine. All had experience in triangle testing.

Results and Discussion

Analysis of the juice pH, acidity and brix showed no significant difference between grapes sprayed

with mineral or vegetable oil or Bayfidan,

Similarly with the wine, no significant differences were detected between treatments in wine made
with Chardonnay. With Cabernet Sauvignon however many panellists commented on the “green
herbaceous unripe character” in the DCT Plus treated wine compared to the control. Other
commented an the “earthy, dusty, musty aroma” compared to the control. With the Synertrol oil only

2 panellists referred to differences between the control and oil treatment,



Although powdery mildew assessments showed ne significant different in the incidence and severity
of disease between the treatments, it is always possible that some berries and bunch_&g_ in the oil
treatment were infected with mildew and those may have been responsible for imparting “off”
flavours into the wine rather than the oil. Ough and Berg (1979) have reported as little as 3%
powdery mildew on bunches can reduce wine quality by induﬂng'unsat-isfacinry_ flavours.

Overall it appeared that DCT Plus ol produced a slight perceptible sensory affect in red wine which
suggests that further work is required in this area.



TECHNOLOGY TRANSFERS

Results of this project have been presented at various “IPM Research to Practice” workshops

conducted throughout South Australia, Western Australia and Tasmania during 1997 and 1998

In addition results have been presented at grower meetings in Coonawarra, McLaren Vale and the
Adelaide Hills as well as to scientific audiences at presentations at the Waite campus of the University

of Adelaide

Preliminary results have also been presented in articles in the Australian Grape Grower and

Winemaker and the Annual Reports of the Grape and Wine Research and Development Corporation.

Details of some of this research were presented to a worldwide scientific audience at the Downy
Mildew and Powdery Mildew Warkshop held in Loxton, March 199§,

The results of this project have also been presented on several oceasions to the Crop Protection
Manager and other staff of Caltex Australia Petroleum Pty Ltd and to Mr. Peter Hayes of the Grape
and Wine Research Development Corporation and senior staff of the technical section of Southcorp

Wines,

A final article presenting the main findings of this project is in preparation for the Australian Grape

Grower and Winemaker as well as a scientific article for the Australian Journal of Grape and Wine.



RECOMMENDATIONS

These results have shown that oil controls powdery mildew when applied at 19% and in spray volumes
of at least 1000 L/Ha. The control achieved is not as great as that obtained with conventional

fungicides such as the DMI's or sulphur. Oils were found 1o be unsuitable for use on table grapes but
will provide adequate control of powdery mildew when applied at high spray volumes to Young vines

and to mature vines with exposed canopies.

Further studies are required to determine- -

* the efficacy of oils when applied at low spray volumes but Using new spray
technology to improve spray coverage

* the efficacy of 0il when applied to different canopy stvles

* the compatibility of oils with other spray materials used on vines as either tank
mixes or foliar applications

*  passible chronic effects of oil sprays on yield

* effect of late season application of oil on residuc and wine quality

* effect of oils on insect pests such as mites, LBAM and predators
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APPENDIX 1 - Disease assessment key for Powdery Mildew on grapevine bunches.
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APPENDIX | - Diseasc assessment key for Powdery Mildew on grapevine leayes,
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APPENDIX 1 (Cont.) - Incidence and severity rating of powdery mildew.

INCIDENCE

No. bunches or leaves infected = Total No. — Total No. with Rating 0 x 100
Total No. bunches or leaves

SEVERITY

Mean % [nfection/Bunch or Ieaf=_{_BlxD,E’JHRExEJ}f.._...'I'fRE'xEQ.SH{Rl{Jx]{Jﬂj
Total No. Bunches or Leaves

(Refer to previous page — Disease Assessment Key)

R1 = Number of bunches or leaves per vifie rated as having a disease level of |.
R2 = Number of bunches or leaves per vine rated as having a disease leve| of 2.

O = 1
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APPENDIX 2 - Grapevine Growth Stages

Major stages All stages

E-L
numbes

|
w

/

I Winter bud

—

2 Budswe(i

¥ Woolly bud__ brpw= woal viishls

4 Budburst —meo—wr d Greenanip, first leaf nissue visible |
3 Roseue of leal tips visible ]
; L]
T Firsi teal separared from shool tip z
'"‘; = — # 1] lcaves sopamatid; shoots 31 em [oug =
=
f = Ih & leaves separated _:_;—
12 Shoots 10 ¢m !nflorescence clear, —— 12 5 leaves separated; shoots about [0 cm leng, z
5 lexves teparated et inflaresczncs claar =
g I'} 6 leaves separated o

14 7 leaves senzraned

13 & leaves scparared, shaor elongating mpidly:
: singhe flowers in compact groups
1810 leaves Senarared

17 A2 eives separmi=d inflareseence well developed,
single flowers separzied
15 14 deaves separated, flower caps still anached
but eap eolour fxdnng
19 About 16 leaves sezerzied) beginoing of flowering H\\

L9 Flowering beging —
[firs: lower caps loosening)

2 10% caps off |
3] 3% capsoff T
13 one third caps off €
3 o Gy iy =
13 Full-bloem $0% capson 23 17-20 leaves separmiza. half capsoff (= full-bloom) =
=
4 rvg thirds caps off
5 B0% caps off
14 cap-fall complere
oo . ikt ) o ; .
LAF) St‘tllng Y?Uﬂa berries Rrowing 27 Seming; young bermmies ealirging (>3 mm dizm.) -
bunch ar nght angles 10 siem E Sumikiat Aght angles 1o = =
=
2% Bemics pepper-com #zr (4 mm diam,): i
sunches tending downwards 4]
31 Berries PEH-SiIE T —— 31 Beries peasize {7 tmem diam ), bunches kanging down =
Bunches hanging down _ =
32 Beginning of bunch elosure, bermies touching =
(1T bunches are tight) =

33 Bermes sull haed sad grooa: pedieels frlly Ic::gﬂ':c:n:dj

.

. _ Berry s0fieaing begins ot 34 Beiries begin to safizn, Bha stans incrsasing Y
33 ¥eraison Berry colounng beging — t{ T 35 Beritr bemin o calegr ind enlzre: A4
; =

e 36 Bermes with intermsdiae: Brig values E

3T Bzmics nog quars ALY _;

L

3L £ "
W Harsesi Bimicitips ———— . 38 Berrir Rarvesiiriie |
3 ey harvestinoe
M Bomies avernpe zI
l - -
I‘ S Aler harvesi cars =ond oo camplese
AR Eediining ol faad <
% R e e T,

Adapted from Fichhorn and Lorenz (1977) by B.G.C., 1995
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APPENDIX 3 ~ Chardonnay spray records, Lenswood 1996/97.

—_—

ate

Days between
spraying

Growth Stage

Treatment

Ai‘erage
L/ha

4/12/96

0.25% DCT Plus
0.5% DCT Plus
1% DCT Plus
2.5% DCT Plus

19/12/9¢

0.25% DCT Plys
0.3% DCT Plus
1% DCT Plus
2.5% DCT Plus

27/12/96

870

BRS

0.25% DCT Plus
0.5% DCT Plus
1% DCT Plus
2.5% DCT Plus

780

(197

0.25% DCT Plus
0:5% DCT Plus
1% DCT Plus
2.5% DCT Plus

1330

23/1/97

0:25% DCT Plus
{1.5% DCT Plus
1% DCT Plus
2.5% DCT Plus

1390

# = Average of all treatments applied on that day.
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APPENDIX 4 - I'inot Noir spray records, Lenswood [1994/97.
Date [ays between Growth Stage Treatment rivcrage
spraying L/ha
DCT Plus 1%
DCT Plus 2.5% 850
4/12/96 - 25 DCT Plus 5%
Bavfidan S0
DCT Plus 1%
DCT Plus 2.5% 950
19/12/96 |5 29 DCT Plus 5%
Bayfidan 450 *
DCT Plus 1%
DCT Plus 2.5% Lo
27112196 8 32 DCT Plus 5%
Bayfidan 630 *
DCT Plus 1%
DCT Plus 2.5% 1,270
91797 1 33 DCT Plus 5%
Bayfidan 1250
DCT Plus 1%
DCT Plus 2.5% 1,290
23/1/97 4 35 DCT Plus 5%
Bayfidan 1,250
#= Average of all treatments applied on that day
* = Reduced coverage due 10 gusting. wind conditions at time of spraying

104



APPENDIX 5 - Riesling

spray records, Nuriootpa 1997/98.

Date Days between Crowth Treatment L/ha
spraying Stage

29/10/97 - 15 r,f i;:j]?r{(]f:;j] g gg
5197 7 16 ﬁzmﬁjz?g{{]]ﬁi ;gg
1711497 12 19 ﬁﬂ;?j,?@ o
24/11/97 7 25 ,.,?ﬁfr;]‘.;?ffﬁﬁi fﬁﬁﬁ
10/12/97 16 27 hli{) 5Ir;|?,?|{{1;:;j} : gg{?
oz 29 Mineal o 1) 1000
29/12/97 )] 31 h.? E :;f!i i?] {(l;ﬁj} :{D}gg
19/1/98 = = :»? ;:;:;;Ii?f{{llﬁl Eﬂ




APPENDIX 6 - Chardonnay spray records, Nuriootpa 1997/98.

Date Days between Growth Treatment L/ha
Sprayfng Stagﬂ
DCT Plus (1%) 400
29/10/97 - 16 Mineral oil (1%) 400
DCT Plus (1%) 500
5/11/97 7 17 Mineral oil (1%) 500

17/11/97 12 23 r»? .ﬁzr::lﬂi f(ilfjj} ﬁgg
24/11/97 7 25 hﬁﬁfrf;’i?fﬁf] 1I ggg
10/12/97 16 27 h[;g;;'ﬁ,{(ﬁ;j} : 333
19/12/97 0 29 ﬁiir;lz?,{{!:fﬁf} o
29/12/97 10 31 h?ﬁ;;ﬁ{;;{f} :ggg
19/1/98 21 34 nﬁ}fﬁ!j:?lf(lrﬁ} i[ ggg
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APPENDIX 7 - Chardonnay spray records, Nuriootpa 1997/98.

Date Days between Growth Treatment L/ha
spraying Stage

Mineral oil (19%) 500

Mineral oil (1%) 300

Mineral oil (1%) 500

29/10/97 - 13 Mineral oil (0.5%) 500

Mineral oil (0.5%) 500

Mineral oil (0.5%) 500
SA1/87 7 15 As above As above
111597 12 17 As above As above

Mineral o1l (1%) 500

Mineral oil (1%) 1000

Mineral oil (1%) 2000

2711/97 10 14 Mineral oil (0.5%) 500

Mineral oil (0.5%) 1000

Mineral oil (0.5%) 2000
10/12/97 13 23 As above As above
[9/12/97 9 27 As above As ahove
29712597 10 31 As ahove Az above
[9/1/98 21 33 As above Az above
4/2/98 16 is As above As above
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APPENDIX 8 - Verdelho spray records, Padthaway 1996/97.

Treatment

23/9/96

14/10/9

6

411196

26/11/96

17/12/96

61197

5% DCT Plus
100 L/ha

[% DCT Plus
100LMa

Routine Sprays

100 L/ha

Sulphur
Bayfidan
Citowett

S:uiph_uif

Citowett

Rubigan

Sulphur
Citowett

Sulphur

Citowett

‘Sulphur
Citowett

Sulphur
Citowert

[O8




APPENDIX Y - Spray records.

Date Days hetween Growth Stage Treatment L/ha
spraying
DCT Plus (1%) 1 - 145
DCT Plus (1%) 2-200
L5/11/96 - 17 DCT Plus (1%) 3-578
DCT Plus (1%) 4-1011
DCT Plus (1%) 5 - 1445
28/11/96 12 23 As above As above
17/12/96 19 29 As gbove As above
23/12/96 6 31 Asabove As above
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APPENDIX 10 - Chardonnay spray records, Lenswood 1997/98,

Date Days between Growth Treatment L/ha
spraying Stage
Mineral oil (1%) 300
Mineral oil (1%) 500
1

e i Mineral oil (1%) 500

Mineral oil (1%) 500
1241 1/97 6 5 As above Az above
2001 1797 8 16 As above As above

500

1000

-3 §

212197 12 19 As above 1500

2000
12412797 10 23 As above As above
23112197 11 27 As abave Asabove.
6/1/98 14 3l As above As above
15/1/98 9 32 As above As above
23/1/9% 8 33 As above As above
4/2/98 12 35 As above As above




APPENDIX 11 — Chardonnay spray records, Nuriootpa 1996/97,

-

Date Days between Growth Stage Treatment # L/ha
spraying
15/11/96 . 16 Hardi .

Hydra 440

— e
28/11/96 13 25 Hardi 440
Hydra 530

N
[ 1712496 13 27 Hardi 4417
Hydra 330
23/12/96 12 31 Hardi 4410
Hydra 530
&7 16 32 Hardi 613
Hydra 650
15/1/97 7 33 Hardi 650

Hydra 680




APPENDIX 12 ~ Chardonnay spray records, Nu riootpa 1997/98,

Date Days between Growth Treatment L/ha
spraying Stage
29/10/97 s 15 gﬂ? :32
5111197 7 17 :gfdrla ggg
17/11/97 12 19 m‘? ;33
27/11/97 10 b%) :zfg Iigginl
'_mn 2197 ik 26 *éif:h“ .]?.g-gg
19/12/97 9 29.31 ﬁﬁ? Ilggg
29/12/97 10 12 Eﬁ llgg
9/1/98 I 33 ﬁﬂf :ggg :




APPENDIX 13 — Chardonnay spray records, Lenswood 1997/98.

Date Days between Growth Treatment L/ha
spraying Stapge

Topas (75 & 150mlha) 234

Topas (125 & 1530 mltha 744

a1 197 14 Bayfidan (100mLha) 55
Rubigan (20mU/ha) 234

DCT Plus 97 {1%) 307

Citrole oil (195} 229

Topas (75 & 150mltha) 366

Topas (125 & 150 ml/ha 372

19/11/97 13 16-17 Bayfidan (100mi/ha) 334
Rubigan (20mlha) 368

DCT Plus 97 (1%3) 354

Citrole il (1%%) 293

Topas (75 & 150mb/ha) 390

Topas (125 & 130 ml/ha 312

2712097 i3 27 Bayfidan (100ml/ha) 364
Rubigan (20mlha) 468

DCT Plus 97 (1%} 328

Citrole oil (1%%) 338

Topas (75 & 150ml/ha) 164

Topas (123 & 150 mlMha 520

11712597 v 70 Bayfidan (100ml/ha} 625
Rubigan (20mlha) 703

DCT Plus 97 { %) 520

Citrele oil (1%%) 552

Topas (75 & 150m1/ha) 520

Topas (125 & 150 mlha 320

23/13/07 12 31 Bayfidan (| 00mL/ha) 623
Rubigan (20mlha) 129

DCT Plus 97 ( [%%) 364

Citrole oil (1%) 164

Topas (75 & 150mlha) 667

Topas (125 & 150 ml/ha 124

T/1/98 15 32 Bayfidan (|00mlha) 781
Rubigan (20ml'ha) T8I

DCT Plus 97 (1%} 781

Citrole oil (1%) G677

Topas (75 & 150mltha) 781

Topas {125 & 150 miha T8I

I3/1/98 16 13 Bayfidan { 100ml/ha) 751
Rubigan {20mi/ha) 781

DCT Plus 97 (1%, 781

781

Citrole oil {1%9%)




APPENDIX 14 - Verdelho spray records,

Nuriootpa 1997/98,

Date Days between Growth L/ha
spraying Stage

7197 - 15 All treatments 500 Iha
13/11/97 6 19 Al ;ﬂ?ﬂ‘; fiua‘"
27111097 14 24 -"’“-”..":I’,gigf;'g;[; 'ﬂ‘:.a”"“-
10112197 13 27 All ﬁpﬁ;ﬁ;ﬂ&EMa
19/12/97 9 31 All treatments 1000 L/ha
20/12/97 10 32 All treatments 1000 /ha

9/1/98 I 33 All treatments 1000 L/ha
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APPENDIX 15 - Verdelho spray records, Nuriootpa 1996/97.

Date

Days between
spraying

Growth
Stage

Treatment

Average
L/ha"

15/11/96

¥ RR Bayfidan
“ RR Bayfidan

v RR Bayfidan + DCT Plus ( 1%)
DCT Plus (1%)

330

28/11/96

23

¥z KR Bayfidan
# RR Bayfidan

¥ RR Bayfidan + DCT Plus (1%)
DCT Plus (1%)

410

11/12/96

¥z RR Bayfidan
“ RR Bayfidan

v RR Bayfidan + DCT Plus (1%)
DCT Plus (1%4)

670

23/12/96

3l

7z KR Bayfidan
¥ RR Bayfidan

“4 RR Bayfidan + DCT Plus (1%)
DCT Plus (1%)

750

B/1/97

16

¥ RR Bayfidan
¥4 RR Bayfidan

Y4 RR Bayfidan + DCT Plus (1%)
DCT Plus (1%)

670

16/1/97

33

¥z RR Bayfidan
“: RR Bayfidan

¥4 RR Bayfidan + DCT Plus (1%)
DCT Plus (184)

g15

# = Average of all treatments applied on that day.



APPENDIX 16 - Columbard spray records, Loxton 1996/97.

Date Days between  Grawth Stage Treatment L/ha
sprays

“RE Bayfidan 1320
“RR Bayfidan 1280

21110/ h
=050 b YRR Bayfidan + DCT Plus (1%, 1320
DCT Plus (1%) 1000
“sRR Bayfidan 320
12/11/96 27 24 J “RR Bayfidan 350
“%RR Bayfidan + DCT Plys {1%) 300
DCT Plus (1%) 320
¥:RRE Bayfidan 530
5 " YRR Bayfidan )
A i &t VAR Bayfidan + DCT Plus (1%) 530
DCT Plus (1%) 530
“2RR Bayfidan 530
“RR Bayfidan 5010
101296 i = RR Bayfidan + DCT Plus (1%) 500
DCT Plus (1%) 570
Y:RR Bayfidan T80
YRR Bayfidan 710
M5 = 3 YARR Bayfidan + DCT Plus (1%) 710
DCT Plus (1%) T8O

6



APPENDIX 17 - Gamay and Red Globe spray records, Nuriootpa 1997/98.

Date Days between Growth Treatment L/ha
spraying Stage

1711197 - 23 M 1000
e o it ol 000
0% 1 27 Minera o1 196 o0
o2 g 2 i 1000
29/12/97 10 3l Ej;‘ﬁjj},‘ &}%E[r}
9/1/98 11 33 _ Ej;’ﬁﬂjﬁ 15@?}%
19/1/98 10 35 3323:2 15:][:1%

iy



APPENDIX 18 - Gamay spray records, Nuriootpa 1996/97.

Date Days between Growth Treatment L/ha
spraying Stage

15/11/96 = 16 DCT plus (1%) 420
28/11/96 13 25 DCT Plus (1%) a0
11/12/96 13 27-29 DCT Plus (1%) 520 o
23/12/96 12 31 DCT Plus (1%) 535

8/1/97 16 32 DCT Plus (1%) 520

9/1/97 1 32 Sulphur (300g/100L.) 500

15/1/97 6 33 DCT Plus (1%) 520

16/1/97 I 33 Sulphur (300g/100L) 500

118




APPENDIX 19 - Red Globe *pray records, Nuriootpa 1996/97.

2o Bpis wlw e Bu 8 A
Date Days between Growth Treatment L/ha
spraying Stapge
15/11/96 - 15-17 DCT Plus (1%) 400
28/11/96 13 2327 DCT Plus (1%) 400
sin ¥ = e T
11/12/96 13 2729 DCT Plus (1%) 500
i BN
DCT Plus (1%) 500
LS = 3 Bayfidan (10ml/100L) 535
DCT Plus (1%) 600
W17 2 e Bayfidan (10ml/100L) 535
] DCT Plus (1%) 600
lor1/97 7 43 Bayfidan (10ml/100L) 535

119




Appendix 20 - Sultana spray records, Loxton 1996/97,

Date Days between Growth Treatment L/ha
spraying Stage

DCT Plus (1%) 1875

21/10/96 1517 DCT Plus (2%) 2000
Bavfidan 2230

DCT Plus (1%) 420

12/11/96 22 23-25 DCT Plus (2%) 450
Bayfidan 560

DCT Plus (1%) 470

26/11/96 14 25-27 DCT Plus (2%) 450
Bayfidan 445

_ DCT Plus (1%) 520
10/12/96 14 27-31 DCT Plus (2%) 610
Bayfidan 610

DCT Plus(1%) 1090

21197 23 3l DCT Plus (2%) 1225
Bayfidan L1180

120



APPENDIX 21

- Rootstock varicty trial spray records, Loxton 1996/97,

Date

Days between
spraying

Growth
Stage

Treatment

L/ha

12/11/96

L2

DCT Plus (1%)

270

26/11/96 14 17-23 DCT Plus (1%) 350
10/12/96 14 23-31 DCT Plus (1%) 470
2/1/97 23 31 DCT Plus (1%) 600
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Wicks, Hitch, Campbell & Hall Powdery mildew control with mineral oil sl

Control of grapevine powdery mildew with mineral oil:
an assessment of oil concentration and spray volume

T.J. WICKS, C. HITCH, K. CAMPBELL and B. HALL

South Australian Research and Development Institute, GPO Box 397, Adelaide. SA 5001 Auscralia
Corresponding author: Dr Trevor Wicks, facsimile + 61 8 B303 9393, e-mail wicks trevor@pi.sa.govau

Abstract

DC Tron, a highly refined mineral oil containing patented additives to prevent UV light induced
breakdown, was evaluated in vineyards for control of powdery mildew. DC Tron suppressed development
of powdery mildew but was ot as effective as the conventional fungidde Topas. Of the oil treatments the
1% rate applied in spray volumes of 1000 L/ha was the most efficient. Poor control was achieved with oil
rates less than 1% as well as spray volumes less than 1000 Liha whereas phytotoxicity developed in
many cases at concentrations greater than 1% or spray volumes higher than 1000 Liha. In all oil
treatments, powdery mildew developed less in leaves than on bunches. This difference was aaributed to
poor spray coverage on bunches compared to leaves.

Keywords: powdery mildew, mineral oils, spray velume, oil concenttration

Abbreviations
C,, mineral oil average carbon number of a light, paraffinic solvent refined, hydrotreated oil; DC Tron
tegistered trade name of a paraffinic spray ¢il; DC Tron Plus registered trade name of a C,, paraffinic
spray oil with additives that provide protection against UV radiation; DMI dimethylation inhibiting
fungicide; Fenarimol active ingredient of the registered fungicide Rubigan; Penconazole active
ingredient of the registered fungicide Topas; Topas registered trade name of the fungicide based on

penconazole; Triadimenol active ingredient of the registered fungicide Bayfidan.

Introduction

Powdery mildew caused by Uncinnla mecator is the most
widespread and economically important fungal disease
of grapes in Australia. The disease is found in all grape-
growing districts of Australia and costs the industry over
$30 million annually {Wicks et al. 1997}, Although fungi-
cides such as elemental sulfur and the demethylation
inhibiting (DMI) materials triadimenol, fenarimol and

penconazole control the disease; alternatives to these

materials are needed. This is due to the problem of sulfur
phytotaxicity in some seasons [Pearson and Gadoury
1992), sulfur residues il sprays are applied near harvest
{Bulit and Lafon 1973) and the recent development of
resisiance to DiI-based funsicides {Gubler et al, 1996,
Erickson and Wilcox 1997).

Non-conventional chemicals such as bicarbonates
have controlled powdery mildew on ather crops (Ziv and
Zitter 1992) and preliminary experiments (Wicks and
Magarey unpublished data) showed that a Tange of
materials have potential for use on grapes. Oils were
found to be effective on grape powdery mildew in
laboratory and glasshouse tests and they have been used
commercially for many years to control pests and

(BT DR e s A B I W L LTl L A . iy Dt ol e iy 1T s &

controlled powdery mildew on grapes in glasshouse
experiments (Azam et-al. 1995, Wicks et al, 1995) where
oils were applied using hand-held sprayers.

Preliminary experiments also showed that the efficacy
of oil sprays was dependent on adequate spray coverage.
Moreover, we considered thar spray coverage from hand-
held application may differ from that achieved from com-
merdial spray machines. Given these issues, we decided to
undertake further field evaluation of a mineral ol applied
with a spray machine.

We deseribe the comparative efficacy of different oil
concentrations, spray volumes, and spray regimes that
include various combinations of oil in the spray program.

General methods

Producty and formulations

In most experiments, we used a C,, mineral il DC Tron
Plus, developed by Ampol Rural (Caltex Australia
Petroleum Pty Ltd, Martin Place, Sydney). DC Tron Plus is
a highly refined, emulsified mineral spray oil that has
been photoprotected with an additive package (patented)

that prevents UV light-induced breakdown of the ail, and
L I N S S S (S, (SR S MR o o 5 5 ST



&2 Powdery mildew control with mineral il

lation incorporated a separate base oil and spreader addi-
tive. When present in tank mixes at 0.08%, this addi-
tional formulation alleviated blending difficulties. The
new formulation was slightly lighter and used a different
emulsifier compared to DC Tron Plus (see Caltex
Australia Petroleum Pty Lid for complete details).

Sftes

Experiments were carried out at either Lenswood or
Nuriootpa Research Centres situated approximately 30
km east and 100 km north east of Adelaide, respectively.

At Lenswood the sprays were applied to 5-year-old
Chardonnay vines planted 1.5 m apart at 3 m row
spacings. Each row contained 40 vines trained to a single
cordon vertical foliage system. Plots consisted of & vines
each replicated 4 times and arranged in a randomised
block with unsprayed buffer rows separating treatrnent
TOWs.

Nuriootpa experiments were conducted on 9-year-old
Chardonnay vines and 10-year-old Verdelho vines each
planted 3.5 m apart at 2 m row spacings and trained to a
single cordon wire. Chardonnay plots consisted of 9 vines
with at least 5 replicates per trearment; Verdelho plots
consisted of 6 vines plots with 4 replicates per treatment.

Plots in both Chardonnay and Verdelho plantings
were arranged in randomised blocks where treated rows
were separated by an untreated barrier row of vines to
reduce spray drift between treatments,

Hydra spray wnit

Sprays were applied with a ‘“Hydra’ machine (Furness
1996) which featured two 500 mm diameter axial fans
with 6 broad chord blades rotating at 1,600 to 3,000 rpm,
a plastic fan shroud, 8 hollow cone swing nozzles, and a
415 volt 3 phase AC electric drive. Turbulence created by
the axial fans, combined with converging air streams
from the 2 fans, carried spray into the inner canopy of
the vines. Small droplets were created by the spray cloud
passing through the fan and being subjected to high air
shear forces. Preliminary experiments (Wicks and Furness
unpublished data) showed that the Hydra sprayer
provided supérior coverage to that achieved with a com-
mercial "Hardi® sprayer, particularly on bunches in the
centre af the canopy.

Bunch and leaf sampling and assessment methods
Bunches and leaves were field-assessed [or inddence and
severity of powdery mildew. Twenty to fifty leaves or

Australian Journol of Grape and Wine Research 5,51-5. [999

bunches were randomly selected from the middie vines of
each plot. They were assessed in situ using a modified 0 -
10 rating scale where | = 1%, 2=2%, 3=5% 4= 10%,
3 =20%, 6=40%, 7 = 60%, 8 = 80%, 9=90% and 10 =
100% of bunches or leaves infected with mildew
(method developed by Dr R.W. Emmett of Sunraysia
Horticultural Centre, Mildura Victoria; pers. comm.),

Bunches and leaves were rated on at least 4 occasions
starting alter flowering in most experiments. Data from
the final assessment was analysed with the Analytical
Software package Statistix V4.1, using a general analysis
of variance 10 generate values for least significant differ-
ences (L5D, P =0.05),

Lenswood experiments

Experiment | — 1996/97

DC Tron Plus was applied at either 0.25, 0.5, 1 or 2.5%
(v/v) on 5 pccastons. Dates of application were 4, 19 and
27 December, and 9and 23 January, which corresponded
to growth stages 25, 29, 32, 33 and 35 respectively
{Coombe 1993). Spray volume ranged from 800 to 900
Liha for the first 3 applcations to 1400 L/ha for the final
2 applications,

Experiment 2 - [997/08

D€ Tron Plus at 1% (v/v) was applied in spray volumes
of either 500, 1000, 1500, or 2000 L/ha on each of
10 occasions. Application dates were 6, 12 and 20
November, 2, 12 and 23 December, 6, 15 and 23 January
and 4 February, corresponding to growth stages 14, 15,
16,19, 23, 27, 31, 32, 33 and 35 respectively.

Nuricotpa experiments

Experiment 3 — [997/98

D Tron Plus-at either 0.5% or 1% (v/v) was applied on
9 occasions in spray volumes of 500 L/ha for the first 3
applications and thereafter at either 500, 1000 or 2000
Lrha. Application times were 29 October, 5; 17 and 27
November, 10, 19 and 29 December, 19 January and 4
February corresponding to growth stages 13, 13, 17, 19,
23, 27, 31, 33 and 35 respectively.

Experiment 4 — [997/98

DC Tron Plus was applied at 1% (v/v) in spray volumes of
100, 200, 500, 1000 and 1500 Li/ha on 15 and 28
Movember and 17 and 23 December, which corresponded
to-growth stages 17, 23, 29 and 31 respectively.

Table 1. Spray regimes for Verdelho vines, Nuricotpa 1997/98 growing season,

Treatment 6 = unsprayed control.

Treatment TILLIPT  ATLILAT  2TIIL/9T 10M1279T IHI2/97 29712497 918195

l Topas 0il Topas il Topas il Bayfidan
2 @il oil Topas Topas Topas il Bayfidan
3 Gil il il il Qi ail il

4 oil Topas Topas Topas i3l il Bayfidan
3 ail Topas Topas Topas il il Bayfidan
& = . . 3 . _ _
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Figure 1a. Severity of powdery mildew on Chardonnay bunches
unsprayed (@) and sprayed with DC Tron Plus oil at 0.25% (m),
0.5% (&), 19 (#) or 2.5%(%) Lenswood 15996/97,

Means with no letter in commeon are significantly different (P = 0.05).
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Flgure 1h. Severity of powdery mildew on Chardonnay leaves
unsprayed (@) and sprayed with DC Tron Plus oil at 0.25% (),
0.5% (A&, 1% () or 2.5%(>) Lenswood 1996/87,

Means with na tetter in common arg significantly different (P = 0.05).

Experiment 5 — [997/98

Varipus combinations of 1% DC Tron Plus {viv) and
Topas (10% v/v penconazole) at 150 mLfha were applied
either alone or asshown in Table 1 and at 2 spray volume
of 1000 L/ha. Due to the unavailability of Topas, Bayfidan
(25% wviv triadimenol) was used as the final spray in
some tréatments.

Results

Experimnent |

Powdery mildew was detecied at low levels on léss than
5% of bunches in the unsprayed plots on |2 December.
However, by mid January the disease had spread within
these vines to infect around 80% of berries. Assessment
of disease severity showed that all oil treatments sup-
pressed development of mildew on bunches (Figure 1),
with the most inhibitory effect produced at-a concen-
tration of 2.5%. Bunch weights were not significantly
different (P = 0.05)although bunches reated with 2.5%
concentration of oil were 1 1o 3 g less than those of other
oil treatments.

Mildew development on leaves was suppressed to
some extent by all rates of oil application compared with
unsprayed conirol vines (Figure 1b), The disease contin-
ned A develan after enrawving ceacad  amd sepaeallo

Powdery mildew contral with mineral oil 63
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Figure 2. Severity of powdery mildew en Chardonnay bunches
unsprayed (@) and sprayed with 1% DC Tron Plus oil at 500 (),
1000 (), 1500 (#) or 2000 () L of water/ha Lenswood 1997/98.
Means with no [elter in commaon are significantly diffarent (P = 0.05).

Experiment 2

Development of powdery mildew in unsprayed bunches
was similar to that of the previous season. Most bunches
were severely infected by mid January. Severity assess-
ments showed that all oil treatments suppressed develop-
ment of mildew, and that suppression was more effective
with greater spray volume ({Figure 2).

Mean bunch weights from oil treatments ranged
between 70 and 80 g per bunch and were not signifi-
cantly different except from that of unsprayed bunches
which had a mean weight of 50 g per bunch.

Suppression of mildew on leaves showed the same
trend ag that on bunches, but the effect was greater with
leaves than on bunches. Less than 5% of the leaf area of
treated vines was diseased compared with around 30% of
leaves on unsprayed control vines. Marginal leaf necrosis
developed in all spray treatments, with severity of phyto-
toxicity lowest in the 500 Ltha treatment and most severe
in the 2000 L/ha reaument.

Experiment 3

Although disease severity was low in this experiment,
the incidence of disease did show thar all oil treatments
inhibited development of powdery mildew on bunches
compared with that in the unsprayed plots (Figure 3).
Least effective oil treatments included those of lowest
concentration or of lowest spray volume. Conversely, the
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Figure 3. Severity of powdery mildew on Chardanmnay bunches
unsprayed (@) and sprayed with 0.5% DC Tron Plus oil at 500 (M),
1000 (#), or 2000 (+) L of waterha or 13 DC Tron Plus oil at 300
Fat 100 Y e Innn a2t | oAt weastariha Aicsaakaa 1997 88
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Figure 4. Severity of powdery mildew on Chardonnay bunches
unsprayed (@) and sprayed with 1% DG Tron Plus ofl at 100 (m),
200 (&), 500 (%), 1000 (%) or 1500 (#) L of water/ha, Nuricotpa
1997/98,

Means with na letter in common are significantly ditferent (P = 0.05).

most effective oil treatments corresponded to higher rates
and greater spray volumes. No significant difference in
bunch weights was detected between treated and
untreated vines,

Marginal leaf burn did develop due o oil treatment,
with visible symptoms of phytotoxicity increasing accord-
ing o spray volume and oil concentration.

Experiment 4

Disease severity assessments showed that powdery
mildew was inhibited by all the oil treatments, Although
there was no significant differences between different oil
treatments, the efficacy of oil treatment did improve as
the spray volume increased (Figure 4). Suppression of
mildew on leaves showed a teend similar to that on the
bunches, with less disease on those treatments sprayed at
the highest spray volumes {1000 and 1500 L/ha).

Experinent 5

Powdery mildew was well established at the time of
applying the first spray due to the high inddence of ‘flag
shoots’ in this planting. By the third spray in late
Movember, nearly 80% of bunches on untreated vines
werd infected with powdery mildew, whereas less than
50% of bunches were infected in most of the other treat-
ments, Assessments of disease severity showed that oil
sprays alone inhibited development of powdery mildew
compared with unsprayed control vines (Figure -5), but
oil sprays alone were not as effective as any other treat-
ment that included Topas.

Mean bunch weight of 16 g for unsprayed vines in
this experiment was significantly less than that of sprayed
vines which ranged bétween 45 and 70 g, No significant
difference was detected bevween the sprayed treatments.

Discussion

Various rates of mineral oils applied to vines in different

spray volumes showed that both oil concentration and

spray volume were critical in the use of oils for the con-

trob of powdery mildew. In our experiments; an oil con-

centration of 1% (v/v) in water, and applied at volumes
L, LE -

O L, N TR ) R S S, LR TR PR R ] m LI S RN S B
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Figure 5. Severity of powdery mildew on bunches od Verdalho
grapes unsprayed (@) or spraved with 1% D Tron Plus oil alone
() alternating Topas and oil (), Nuriootpa 15997/98,

All treatments described in Table 1 are not shown as disease severity
in treatments 1, 2, 4 and 5 are similar,

A0MEa

higher rates were phytotoxic. Moreover, when rates were
kept constant and spray volume varied; the most effi-
cient water volume was 1000 Liha. Spray volumes lower
than this were less effective and higher volumes phyto-
toxic to grapevines., However none of the oil treatments
reduced yield, even where marginal leaf burning vvas
SEVELE.

Taken overall, present results have shown that mineral
il controlled powdery mildew, but thar the efficacy of
mineral oil depended on spray coverage. Control of pow-
dery mildew on leaves was relatively easy to achieve
whereas powdery mildew was only controlled on
bunches that were near the outside of the canopy and
well exposed to spray. Powdery mildew was difficult to
cenirol on bunches in the centre of the canopy or where
parts of bunches were protected by leaves blown over
the bunch during spraying. Indeed, the extent of pow-
dery mildew infection in most of the oil treatments would
have made the bunches unsuitable for winemaking As
Cugh and Berg (1979) have repored, wine made from
fruit lots where 23% of berries are infected with powdery
mildew will develop aromas adverse to overall quality.

Noting a trend for spray volume applications as low as
100 Liha in Australian vineyards, gils applied at that rate
would be insufficient for control of powdery mildew
unless new spray technology is developed to improve
spray coverage on bunches in dense canopies.

While our results showed that 1% mineral oil applied
at 1000 Liba controlled powdery mildew and reduced
the incidence and severity of disease compared with
unsprayed vines, the control achieved was inferior to that
obtained with a conventional fungicide such as pencona-
zole. Nevertheless, we have observed good control of
powdery mildew with oils when they were used on
young (less than 4-year-old) vineyards where the canopy
was underdeveloped and the level of powdery mildew
inoculum low, Oil sprays may be appropriate in those sit-
uations.

Since our work was started two papers have reported
good control of powdery mildew by mineral oil.
Neoethover and Schneider (1996) reporied that 3 petro-
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these workers did not assess bunch infection, their results
confirm those of our experiments showing that oils
applied in high volumes of water are very effective in
controlling powdery mildew on leaves. Northover and
Schneider (1994) also reported on regrowth and subse-
quent reappearance of powdery mildew after treatment.
This also occurred in our experiments.

In another publication, Dell et al. (1998) reported thar
up to & applications of a highly refined petroleum woil
cantrolled powdery mildew on grapevines and was com-
parable to the DMI fungicides. The level of control on
bunches was much greater than that achieved in our
experiments. Greater control in that case can he
explained on two grounds, viz, (i) use of a higher (2%)
rate-of oil that was applied by hand-gun spraying, and (ii)
the vines were spur pruned and trained 1o bilateral
cordons on either a ‘T trellis or 3-wire trellis. A combi-
nation of hand-spraying, where spray was probably
directed onto bunches, and a trellising type which pro-
vided a more open canopy, were likely to result in better
spray coverage and therefore better control than we
achieved with the Hydra“ sprayer.

Dell et al. [1998) alse reported that oil applied in
a vineyard had no detrimental effect on subsequent
fermentation of harvested grapes, but further work is
needed to demonstrate that oil residues do not CAITy Over
and impart flavours that may compromise wine quality.

Our results also demonstrate the importance of
undertaking field experiments utilising commerdial spray
machines and not merely extrapolating results from
glasshouse experiments to commerdal recommendations.
For example, in numerous glasshouse experiments where
oils were applied with hand-held sprayers to pot-grown
grapevines (raised as either seedlings or from cuttings)
oils have controlled powdery mildew and were equiva-
lent to conventional fungiddes. This impression can be
attributed to disease assessment that was limited to leaves
plus good spray coverage by high application volumes
from a hand sprayer. Such glasshouse tests give no useful
indication of spray coverage by oils for control of pow-
dery mildew on bunches in field plantings that are
sprayed with an air blast machine,
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