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1. Overview
Powdery mildew

A...is a widespread,
Insidious fungal disease

A caused by the fungus
Erysiphe necator
(formerly Uncinula necator )

Afavoured by mild cloudy weather
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Powdery mildew

... IS unique among diseases:

Ait grows on the outside of the [
plant. Consequently, it is

Aexposed to UV light and to '

Afungicide sprays...! Al

Ait grows without free water,
and is ...
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Powdery mildew

A... a dry weather disease!

Aso, it could be called
Wt 2 5 RAURBE a A ()
Ain contrast with F. L
W5 2-F§f f Q aAi fEEEEE
- which needs water to ks
spread
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Powdery mildew

AA & grden diskaseQ! J

Ainfects all green parts of
the vine
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Powdery mildew

... is driven by the amount of
inoculum inherited from last
season

A early season control is critical =
A to win the battle ...

..controlnexta S| & 2 vy,
disease this season!
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2.Epi-Season Ci KS waSlazy 2

Apowdery mildew disease cycles over two
growing seasons

AA Y 2 0 KS NJseadmaReaidemicOK
covers two growing seasons

Athat is, powdery mildew has a
two-2 S lepikd ¥ 42 v O
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2. Epi-seasons (cont)

Athe disease is usually best controlled early
in the epi-season

A control of powdery, early in the epi-
season, Ie in the first growing season ...

... leads to easier management later in the
epi-season, 1€ the second growing season

Al SUQa AygdSauAal asS
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3. Manage the Disease
3.1 Symptoms

On leaves 1

A Yellow-green blotches
- topside
Looks like

A downy mildew

A herbicide damage
- especially paraquat
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Symptoms on leaves 2

Leaf blotches have:

Airregular edges of faded
vellow,

Aand develop brown

;,'\, : 7
| ites s

Adamage L/',f,f / /
=
rust mite ©
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Symptoms on leaves 3
AAsh-ANB & LJ2 6 RS NE

| spores (conidia and conidiophores)

| web-like fungal growth (mycelia)

A Looks like an aerial view of
[ grésy paddock(x; cu
both sides of leaves = .

Looks like
wdowny mildew f
640 G 0 S NE

wblister mite 12
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Symptoms on leaves 4

A when young, spots are best seen by
tilting the leaf at an angle into the
light

13
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Symptoms on leaves 5

Avyoung leaves are

Avery susceptible

Ablade is distorted,
curled up

ALooks (a little) |
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Symptoms on leaves

Cleistothecia visible on
Aolder infected leaves

Aon mature colonies

Athey form within 30 days
of union
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Symptoms on shoots 1

Agreasy grey patches
on green shoots

Ared-brown blotches on
canes




Flag shoots
Aleaves curled up
Ashoots stunted
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Symptoms on berries

ABrown web-like patterns

A Grey-white powdery
growth C the spores

A Later, speckles
vellow and black
(cleistothecia)
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Symptoms on bunches

A Grey-white spores rub off ):
ABerries split when severe B

y = FFM

ABerry stalks with -'

greasy blotches .&g~ 2
Looks like C o &

W LBAM damage
W bunch stem necrosis s |
W mechanical berry stem damage‘ >

_.‘aa e 19

W water stressed berries
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3.Manage the Disease
3.2 Monitoring

t NBLJ NB T2 NJ URS
b ™ " \

Survey the battlefield
Monitor
the vineyard
C Eyes and feet

5

 Target, Timing, Technique

20
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Monitoring the Vineyard

Why monitor?

A detect disease early

A establish disease history

A define areas of risk in the vineyard
A decide whether or not to spray

A time controls correctly

A assess effectiveness of control
21
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Where to monitor?

A previously infected areas, flag shoot sites
and leaves nearest cordons and spurs

A representative vines in blocks

A most susceptible varieties

A inside biggest, densest canopies

A sprayed areas to check for effective control

22
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How to monitor?

A check 200+ vines ¢ 95% confidence

A examine foliage inside the developing
canopy C powdery grows best in shaded
locations away from UV light

A look for flagshoots ¢ tag the site
A scan as many leaves as possible

A take a hand lens to look for the powdery

mycelia, spores and cleistothecia
23
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When to monitor?

A 2 weekly intervals from budburst to
veraison; and...

A 7-10 days after spraying
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3. Manage the Disease
3.3 Disease cycle

Powdery overwinters in:

A Infected buds
I produce diseased shoots called flag shoots

| flagshoots produce spores that
spread disease

A Cleistothecia . i \ .
FtTA1TS WI LILIX Setr@aQQyV'-F
| release ascospores that also spread disease

™y
,<.l
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Powdery does not overwinter on:

A Infected buds, or

A Old canes ¢ blotches show where .
the disease was; not where it is E*’;i'
A Remember powdery is a ¥ 3 NHiseabe)
- the fungus dies on suberised (brown) tissue

A UV light kills the pathogen on exposed
surfaces C free of charge!
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r—> Dispersion of ascospores

Cleistothecia .
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Infected buds

This Season:

A spores spread disease (mostly from flagshoots)
A fungal growth (hyphae), infect the buds

A young buds are most susceptible for 2-3 weeks
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Infected buds

A hyphae, lie dormant and
survive overwinter
inside buds

Next Season:

A hyphae grow when the
diseased buds burst ...

A ... and produce flagshoots

A then conidia from flagshoots
produce new infection on leaves



wform late in the season

wonly on mature colonies of
mildew that overlap

wie only where severity is high

wchange from yellow to black
as they mature

wfall from where they form
wand, overwinter on bark, leaf litter
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Cleistothecia

wrelease ascospores in spring

Wy SSR 2yfé =

wactively eject ascospores
into the air

wwind and water dispersed

wlower surfaces of lower
leaves most infected

whyphae grow on leaf surface
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Infection

Aconidia and/or ascospores

germinate
and infect, within 2-3 hours
Ahyphae grow ...

A... and produce new
conidiospores within x5-12 days

Aspores are wind dispersed
Acausing new infection
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Conditions for production

of spores and spread
A mild temperature 20 - 28°C [at >35°C it is said to
be lethal but in field practice this is not true]

A humidity 40%+ [at RH >40%, powdery grows at
about x2 the speed, mostly because of increased
rate of spore production]

A low light [especially inside dense canopies]
C means less UV light
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3. Manage the Disease
3.4 Management Options
1. Vineyard design/culture

wvine row orientation wpruning

wcanopy type wlLeaf plucking and
wtrellising shoot trimming

b for good ventilation === |ess RH, less mildew, and
b spray penetration and coverage === good control
b But, all this has a minor effect compared to ...
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3.4 Management Options
2. Reducing Inoculum Reservoirs

Agrapevine powdery spores (inoculum) comes
... only from grapevines
Amost (all) early season inoculum comes
... from within 200-300 m of your vines
Athis means that your inoculum (mostly) comes
... from your vineyard, and ...
... your action determines your level of mildew!
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Reduce Inoculum Reservoirs 2

ASo, where is the inoculum in my vineyard? ...
Alinfected buds == flag shoots == conidia,
and
A cleistothecia == ascospore infection

AHow do | best manage my inoculum? ...



INNOVATORS
NETWORK

Reduce Inoculum Reservoirs 3
Acommon practice has focussed controls around
flowering
Athis protected the fruit in the current season but
did little for the next ...
AResult: need to spray intensively each year ....!
ABut, ... some forensics!
Afruit infection comes from leaf inoculum
Aleaf inoculum comes mostly from flag shoots
(and some ascospore infection)
Aflag shoot inoculum comes from bud infection
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Reduce Inoculum Reservoirs 4

For this season, infection of leaves starts early
season, from flag shoot inoculum at/just after
budburst, so ...

Ato control leaf infection, focus controls at/near
budburst!

AThis will prevent/reduce:

Aleaf inoculum and fruit infection this year;

Awith fewer sprays and, because inoculum
loads are less,

Aless risk of fungicide tolerance
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Reduce Inoculum Reservoirs 5

To control the disease next season too, use
ALag Phase control; and
Aknowledge of EpiSeasons:

AThis approach is best for powdery because
it means controlling the disease when spore loads
FNE f29Said2 RdzZNAYy3I (K
LIKF 8SQ AY RAASIFAS RSU

U K

S
At SUQa AygdSadaadalas S
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Reduce Inoculum Reservoirs 6

First, Lag Phase Control:
AConditions in the canopy are usually close to
optimum for disease progress in most regions
=) disease spreads at maximum rates
AWwIl Q | yRually gr&ndticd@trolling factors
dPd o0dzi WEAYSQ T | RI ¢
Asuppose we start with 2 spores, tomorrow we
have 4 spores, then successively ...
A8, 16, 32, 64, 128, 256, 512, 1,024, 2,048, 4,096,
y2nnnz Mc2nnnz O0OH2ZNANN
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Leaf Infection
begins
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Day 40

Leafl: infection
PegIns
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Day 40

Leafl: infection
begins
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Day 40 Day 80

Leaf inf_ection Fruit infection
Degins begins
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Lag Phase
spraying ...
... stops leaf

and
fruit

Infection
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Reduce Inoculum Reservoirs 7

Al SGQa t221 Fd U0UKS o0A2f
control ...
... and explore the epi-season concept
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1 EpiSeason = 2 Growing Seasons
XD

ReducFed disease
ootENEAG5

reduce disease
next season
next

Flatten th@éExtend the
lag phafe lagphase

4
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Management options
3. Fungicide spraying

AFollow the ¢ K NI & go6dQgray practice and
achieve excellent long-term control of powdery:

ATiming

AType

ATechnique
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3. Fungicide spraying
1. Spray Timing
Ause knowledge of epi-seasons to develop a spray
strategy that suits you, but ...
AW[ I 3 t K| dissHe kegt LINJ & A y 3
Aspray early in Season 1 for good controlinSeason 2
Aapply intensive control in successive seasons, to
lessen inoculum reservoirs
AResult: fewer sprays will be needed long-term
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The possibilities:
AA survey of Riverland winery spray diaries showed
for powdery:
Aan average of 6-7 sprays/season were applied
Arange varied from 2-13/season
Athe number of sprays applied was not related
to the effectiveness of control achieved
Al -&INJ € Q LINP2INFY | OKJ
'y -MPy alLINF e Q LINE ANIF Y
Amore effective spraying with fewer sprays is a
realistic goal
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AThere are some useful options for control:

Abuds become resistant to infection within
3-4 weeks of appearing (bud-burst)

Aberries become resistant within 4-5 weeks of
flowering

Aspray intensively to protect the windows of
crop susceptibility

Amost leaf infection is triggered in the lag phase
C the first 40 days from bud-burst

Astart sprays at 2, 4, 6 (10) ¢ at Weeks 2, 4, and 6
from budburst (or 3 sprays before flowering)
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2. Type
Aall registered fungicides work well
Aabout 15 different active ingredients (~6s products)
AMain product types and groupings now (previously):

ASquhur \Y,p (Y6)
ADMI 3 (C)
AAmines (eg Prosper®) 5 3
AStrobilurins 11 (K)
APhenoxyquinoIine (eg Legend®) 13 (M)
A[Copper M1  (v2)]

ASee the AVCARE website: WwWw.avcare.org.au



INNOVATORS
NETWORK

Sulphur ¢ Group M2; since antiquity
Aal yQa 2f RS-adfundiciiyr&istance R

despite centuries of use!
Acheaper; works well if sprayed well
Abest at high rate 600 g/100L
Adirect contact and volatile action
Apowdery grows on the surface

C is killed readily
Apre- and post-infection activity

= protects and kills!
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Sulphur (cont)

Avolatile activity - best >20°C; limited <15°C

Acontact activity at any temperature but needs
good spray coverage of upper and lower surfaces

Agenerally not phytotoxic at high temperatures
(>30°C) unless RH >75%

Abest to spray, on calm evenings after a hot day

A a single application effective on very high levels

2F YAT RS X F2NJ BHnn
Aalso controls rust mites at bud-burst
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DMI ¢CDN2dzLd oT f I U0S mMdy n ¢

Aeg Bayfidan®, Mycloss®, Topas®

Atranslaminar activity = across/within leaf Y 2 & Q
[ LI NIfé& aeaiadSYAO o dz
le covers a partly sprayed leaf

ATopas ® with has a limited volatile action but is
UKS 60Saiu 2F UKS 5%l Qa

ASingle-site fungicides, prone to resistance

Apre- and post-infection activity

= protects and kills!
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DMI
Agood to use where spray coverage is limited

Ahigher cost
Ano more than 3 times in a season and in many

cases on no more than 2 consecutive sprays
AL GSYuUuAlFf G2 dzaS 5al
strategies, to reduce bud-infection
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Strobilurin cDNR2 dzLJ mmMT SIFENXI & ™

Aeg Amistar®, Flint® and Cabrio®

Athe first fungicides in this family were isolated
from wood-rotting mushroom fungi
eg Strobilurus tenacellus

Atranslaminar = ie covers a partly sprayed leaf

Aneed good coverage and dose, to compensate for
across-leaf reduction in fungicide concentration

Asingle-site fungicides, prone to resistance

Aalso control downy mildew, an advantage
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3. Technique

Aexcellent spray coverage needed to ensure inner
shaded parts of the canopy receive maximum

protection
ASpray volumes L/ha
ADormant 200

AWooly bud to early flowering 500
Alate flower to pre-bunch closure 750-1,000
ABunch closure to vintage 1,000-1,500
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Powdery Mildew - Conclusion:
AAim to:
Areduce # infected buds this year and so,
reduce # flag shoots you produce next season
Astop disease build-up this season and so, stop
your production of cleistothecia
Aover a five year period, reduce the reservoir of
inoculum in your vineyard and reduce the
number of sprays you need
Areduce vineyard inputs to achieve better
outcomes C do it better!
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