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ALWAYS GOOD TIPS

1. Spray on-time
0 Starting early keeps the disease in-check

0 Not stretching intervals ensures tissue is
protected

2. Follow label rates
0 Low rates encourage resistance development
0 Some products are ineffective at low rates

3. Pay attention to spray practices
o Drive slow; spray every row
o Use enough water [/ dono

o Calibrate, Calibrate, Calibrate!
e
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Economical:

Spray application must fit
your budget

Efficient:

You should be able
to get through your

vineyard
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HOW FUNGICIDES WORK

é and why plant growth
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OVERVIEW 1T MODE OF ACTION

Examples

2
3

11

13
17
44

Signal transduction (osmotic signal transduction)

DMI- Sterol biosynthesis in membranes
(demethylation inhibitors)
Causes abnormal grown via disruption of
cell membrane development

SDHI- Respiration (succinate dehydrogenase
inhibition)
Targets mitochondrial chain

AP- Amino acid and protein synthesis
(methionine biosynthesis)

Qol- Respiration (ubiquinol oxidase)
Blocks fungal ability to produce energy

Signal transduction (mechanism unknown)
Sterol biosynthesis in membranes

Microbial - Lipid synthesis and membrane
integrity

Cytoskeleton i actin / myosin function
Multi-site modes of action

Unknown

iprodione (Rovral)

fenarimol (Rubigan), myclobutanil (Rally), tetraconazole
(Mettle), triflumizole (Procure), difenconazole (Revus Top;
Quadris Top*), tebuconazole (Fervent*, Luna
Experience*, Adament*)

boscalid (Endura, Pristine*), fluopyram (Luna
Experience?*), benzovindiflupyr (Aprovia), isofetamid
(Fervent*, Isofetamid 400, Kenja 400SC)

cyprodinil (Vangard), pyrimethanil (Scala)

azoxystrobin (Quadris Top*, Abound), kresoxim-methyl
(Sovran), trifloxystrobin (Flint, Adamant), pyraclostrobin
(Pristine*)

quinoxyfen (Quintec)
fenhexamid (Elevate)

Bacillus spp. (Serenade, Sonata, Double Nickel, Prevont)

metrafenone (Vivando), pyriofenon (Prolivo)

Copper, sulfur, ziram, captan

cyflufenamid (U6, Torino, Miltrex)
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CONTACT PESTICIDES

Common Contact Products:
ASulfur (FRAC M2)
AQuinoxyfen (Quintec; FRAC 13)
APotassium bicarbonate (Kaligreen / Armicarb)
AHydrogen peroxide (Oxidate)
AQils (Neem, JMS stylet oil, etc.)

A Contacts work where they
are applied

A New plant growth not
protected

A Typically does not move
on / in the plant

I Redistribution can happen,
I f you donot h.

I Volatilization can happen

A Contacts can degrade
under weather extremes
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SOME DEFINITIONS

Water and
0Iganic nutrients

One-way only

Permeadle
ond walls

Water and
minerals

Translaminar

Two-way flow

Phloem-mobile

Xylem-mobile

xylem vessel phloem vessel
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Recommended reading:

En (@) | Ogy Prog ram http://www.apsnet.org/edcenter/intropp/topics/Pages/Fungicides.aspx ﬂiu
A

SYSTEMICS - DISTANCE TRAVELED IN PLANT

Short

A Translaminar

I Extract of Reynoutria (Regalia,
FRAC P5)

A Locally systemic

I Boscalid (Endura, FRAC 7)
Fluopyram (Luna; FRAC 7)*
Trifloxystrobin (Flint; FRAC 11)**
Fenhexamid (Elevate; FRAC 17)**
Cyflufenamid (Torino, FRAC U6)
Metrafenone (Vivando, FRAC US8)

*Current data suggests it has longer distance distribution.
** Current data suggests translaminar as well.

Medium to Long

A Xylem mobile:
I Myclobutanil (Rally; FRAC 3)
i Triflumizole (Procure, FRAC 3)
I Tebuconazole (Orius, FRAC 3)
I Tetraconazole (Mettle, FRAC 3)
|

Azoxystrobin (Abound /
Quadris, FRAC 11)

The strobilurins (FRAC 11)
are a variable group of
fungicides when it comes to
movement in the plant.
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CONSIDER VINE GROWTH AND STRUCTURE

Growth Rate

Canopy Density




@ Viticulture and
¥ | Enology Program \J
WASHINGTON STATE UNIVERSITY )

FUNGICIDE INTERVALS ARE IMPORTANT

Effects do not last forever
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/ INFECTION VISIBLE = SPORULATION \
SYMTOMS :
PROTECTANT _ CURATIVE ERADICANT
Y - | L 2 ANTISPORULANT
Spore germination Infection Colony growth Sporulation
(up to 24 hrs) (12 to 36 hrs) (247 60 hrs) (60 - 96 hrs)
Pretty much all of your Some products AHigh concentration
available products (limited) of oils, sulfur

AOnly really effective
with excellent

coverage
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Ontogenic Resistance

Pathogen

Host

Environment

A
SPRAY ON-TIME : GRAPE DEVELOPMENT
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Ficke, et. al. 2003. Phytopathology 93:556-563.
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NOTHING LASTS FOREVER

A Non-absorbed products have a shorter window then
absorbed products

A Weather conditions greatly influence the longevity of a
product

Cheng et al. 2016. Analytical Methods 5:755-761.
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Degradation curves of propiconazole
sterioisomers.

Duration of fungicide efficacy against black rot.
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TIPS FOR BEST USE

Short Intervals Long Intervals
A 5-10 days A 14 days
A Non-absorbed A Absorbed products
products A During periods of
A During period of non-rapid growth
rapid growth A During periods of
A During periods of ow disease
environmental oressure
degradation early
season
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FUNGICIDE RESISTANCE MONITORING

National efforts for improved fungicide
stewardship







