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INTEGRATED CONTROL OF MAJOR
FUNGAL DISEASES

nn GENERAL PRINCIPLESGENERAL PRINCIPLES
uu Understand fungicide characteristicsUnderstand fungicide characteristics

FF Surface-active orSurface-active or penetrant penetrant??
FF Protectant? Post-infection?Protectant? Post-infection? Eradicant Eradicant??
FF Spectrum of activity/ relative efficacySpectrum of activity/ relative efficacy
FF Resistance concerns and managementResistance concerns and management



Black Rot
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nn Mancozeb, Mancozeb, ziramziram, ferbam, ferbam
uu Old standards, good control under mostOld standards, good control under most

commercial conditionscommercial conditions
uu Strictly protectant activity on surface of fruit,Strictly protectant activity on surface of fruit,

leavesleaves
FF Must be present when infection period beginsMust be present when infection period begins
FF  Subject to Subject to washoff washoff



BLACK ROT: FUNGICIDESBLACK ROT: FUNGICIDES

nn Mancozeb, Mancozeb, ziramziram, ferbam, ferbam
uu Standards, good control under most commercialStandards, good control under most commercial

conditionsconditions
uu Strictly protectants, subject to Strictly protectants, subject to washoffwashoff

nn DMI fungicidesDMI fungicides
uu Nova (myclobutanil), Elite (Nova (myclobutanil), Elite (tebuconazoletebuconazole) = Gold) = Gold

standardsstandards
uu Rubigan (Rubigan (fenarimolfenarimol) = fair, inadequate) = fair, inadequate



BLACK ROT: FUNGICIDESBLACK ROT: FUNGICIDES

nn Strobilurin (QoI) fungicidesStrobilurin (QoI) fungicides
uu All are very good, equivalentAll are very good, equivalent
uu More rainfast than mancozeb, etcMore rainfast than mancozeb, etc..

FF Allows longer spray intervalsAllows longer spray intervals



BLACK ROT CONTROL ,1995 (extreme
pressure) (cv. ‘Aurore’; Dresden, NY)

BLACK ROT CONTROL ,1995 (extreme
pressure) (cv. ‘Aurore’; Dresden, NY)

% Black rot% Black rot
Material (a.i.)Material (a.i.) ClustersClusters BerriesBerries
None None …………………………………………………… 9999 5353
Penncozeb Penncozeb (mancozeb) (mancozeb) ……………… 5353 88
Abound (azoxystrobin) Abound (azoxystrobin) ……………… 1717 11
Nova (myclobutanil) Nova (myclobutanil) …………………… 00 00
____________________________________________________________________________________
6 sprays @ 2-wk intervals, 3 prebloom + 3 postbloom6 sprays @ 2-wk intervals, 3 prebloom + 3 postbloom



BLACK ROT: FUNGICIDESBLACK ROT: FUNGICIDES

nn Captan, copper, sulfurCaptan, copper, sulfur
uuOnly fair to poor (sulfur)Only fair to poor (sulfur)
uuPotential Potential ““Achilles heelAchilles heel”” for organic for organic

producersproducers
FFMUST emphasize importance of sanitationMUST emphasize importance of sanitation



BLACK ROT FUNGICIDES,
PHYSICAL MOA: SI vs. STROBIE

BLACK ROT FUNGICIDES,
PHYSICAL MOA: SI vs. STROBIE
nn Two different types of activity, with practicalTwo different types of activity, with practical

implicationsimplications
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Physical MOA

Strobilurin (QoI) Fungicides:
Physical MOA

nn Excellent protective fungicidesExcellent protective fungicides
uu Inhibit spore germination on the outside ofInhibit spore germination on the outside of

the plant (start of infection)the plant (start of infection)
uu Retained in waxy cuticleRetained in waxy cuticle
uu Resist wash-offResist wash-off
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Strobilurin (QoI) Fungicides:
Physical MOA

nn Excellent protective fungicides (retained inExcellent protective fungicides (retained in
cuticle)cuticle)

nn VeryVery limited post-infection activity for most limited post-infection activity for most
diseasesdiseases

nn Strong inhibitors of spore formationStrong inhibitors of spore formation
uu Limits secondary spreadLimits secondary spread
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uu MustMust be absorbed into leaf/fruit be absorbed into leaf/fruit
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STEROL INHIBITOR (DMI)
FUNGICIDES: PHYSICAL MOA

nn Do NOT inhibit spore germinationDo NOT inhibit spore germination
nn Kill fungus when it starts to growKill fungus when it starts to grow

uu MustMust be absorbed into leaf/fruit be absorbed into leaf/fruit
uu All activity occurs after infectionAll activity occurs after infection
uu ““ProtectiveProtective”” (forward) activity depends on how (forward) activity depends on how

long material remains in leaf/fruitlong material remains in leaf/fruit
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vs. NOVA (‘Concord’; Geneva, NY 2003)
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% Disease control% Disease control
Protective (days)Protective (days) AboundAbound NovaNova
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% Disease control% Disease control
Protective (days)Protective (days) AboundAbound NovaNova

55 9090 6565
88 9393 3939

1111 6666 00

Post-infection (days)Post-infection (days)
33 3939 9595
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BLACK ROT CONTROL: PROTECTIVE vs.
POST-INFECTION ACTIVITIES, ABOUND
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BLACK ROT CONTROL: PROTECTIVE vs.
POST-INFECTION ACTIVITIES, ABOUND

vs. NOVA (‘Concord’; Geneva, NY 2003)

% Disease control% Disease control
Protective (days)Protective (days) AboundAbound NovaNova

55 9090 6565
88 9393 3939

1111 6666 00
Post-infection (days)Post-infection (days)

33 3939 9595
77 4242 8787

1010 1515 3939
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TAKE-HOME MESSAGE(S)TAKE-HOME MESSAGE(S)

nn Strobies need to be present before infectionStrobies need to be present before infection
uu SomeSome post-infection, but don post-infection, but don’’t count on itt count on it

nn Nova/Elite provide excellent post-infectionNova/Elite provide excellent post-infection
activity, but have little activity, but have little ““forwardforward”” action action
uu Important if next spray is a traditional protectantImportant if next spray is a traditional protectant

or strobie w/ little or no back action (potentialor strobie w/ little or no back action (potential
““holehole”” in program) in program)

uu Increase forward activity by tank-mixing w/Increase forward activity by tank-mixing w/
mancozebmancozeb


