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General Strategy for Control
of Peach Diseases

Cannot wait until the disease is observed to begin
applying controls!!!

THUS – To achieve successful disease control, ACTION must be taken at
some earlier time before the disease is observed.

This time is influenced by the ENVIRONMENT
the  PATHOGEN, and
the  HOST.

AND
Correct use of the appropriate control(s).

FOR SUCCESSFUL DISEASE CONTROL
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The When -- Blossom Blight 

Infection by the fungus
to disease observed

2 – 7 days

~ 2 weeks

1st bloom spray
1-5%
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WHAT are the Conditions for Blossom Blight Infection?

“mummies” from previous season

fungal spores

weather conditions (>12 hours)

susceptible blossoms
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Can become severe particularly
mid-season and later varieties

Peach Scab
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The When -- Peach Scab

There is a period of about 5- 6 weeks
after infection before lesions are
first observed. In NC, end of May to
mid-June.

Shuck split
to

Shucks off

Approximately
pit-hardening
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Brown rot fungal spores

Brown Rot
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The When -- Brown Rot
Start preharvest sprays just as fruit start to
change color. Weather conditions will determine
if 1 or more applications will be needed.

Use one of the more effective fungicides 
for brown rot.
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First “color change”
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“HOUSTON, We’ve Got A Problem” –
1974 television film about the Apollo 13 spaceflight 

“SOUTHEASTERN AND NORTH CAROLINA
PEACH GROWERS,

We’ve Got A Problem”

Fungicide Resistance in the brown fungus
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Reference Strains – Sensitive & Resistant to propiconazole
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Decreased Sensitivity (resistance)to propiconazole (Orbit)

0 ppm 0.1 ppm 1.0 ppm
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Sensitivity of M. fructicola isolates to propiconazole
(Orbit, PropiMax, Bumper)

EC50 = concentration (ppm) that inhibits the fungal growth by 50%

STANDARDS:
Isolate EC50
GADL3-03 (GA 2003)   0.042 ppm
8-1 (NC 1981)               0.049 ppm
Bmpc7 (GA 2006)         0.624 ppm

FARM #1:
Isolate EC50
#10 (2012)           >1.000 ppm
#20 (2012)           >1.000 ppm

#24 (2009)           0.502 ppm
#26 (2009)           0.039 ppm
#29 (2009)           0.623 ppmFARM #2:

Isolate EC50

#11            1.000 ppm
#15          >1.000 ppm
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e.g., Topsin M
Thiophanate Methyl

e.g., Orbit, PropiMax,
Indar, Elite
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DMI (e.g.Orbit) resistance in the brown rot 
fungus

Guido Schnabel, Clemson University

cyp51 gene

Promoters increase gene reading frequency 
(= gene expression)

P

Sensitive fungus (strain)

cyp51 gene

PP

Resistant fungus (strain)

Membrane stability



QoI (e.g.Abound) resistance difficult for the 
brown rot fungus

Guido Schnabel, Clemson University

cytochrome b gene    

P P

Energy generation

Sensitive 
fungus (strain)

Mutation change in key amino acid would make 
protein disfunctional

G143A

Excess
DNA



SDHI (Pristine, Merivon) resistance caused 
outbreak in a SC orchard

Guido Schnabel, Clemson University

Resistance mechanism is still unknown, but many wild-type 
isolates are naturally resistant

Number of strains
resistant to DMIs

initial
population

Number of strains
resistant to SDHIs



Summary and Conclusions
Guido Schnabel, Clemson University

• Frequent applications of fungicides 
selects for resistance even during dry 
seasons

• Resistance has evolved in the Southeast 
and may cause devastating control 
failure during long periods of wet weather

• Resistance management therefore is 
important even in dry years



The What – Selecting Fungicides
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FRAC CODE #
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NORTH CAROLINA TEST
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2012 Brown Rot Data – Georgia
Phil Brennen, Univ. GA
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Pristine Merivon
pyraclostrobin (FRAC 11)

+
boscalid (FRAC 7) fluxapyroxad (FRAC 7)

pyraclostrobin (FRAC 11)

+
penthiopyrad (FRAC 7)

Fontelis

Succinate DeHydrogenase Inhibitors (SDHIs)

Quinone outside Inhibitors
(QoIs)

NC State University
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azoxystrobin (FRAC 11)
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INSPIRE SUPER QUADRIS TOP

difenoconazole (FRAC 3)
difenoconazole (FRAC 3) 

+
cyprodinil (FRAC 9)

+

THE WHAT …

DMIs
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Pristine versus Merivon
Phil Brennen, Univ. GA

13 comparisons; 5 states

Brown rot incidence 
(Pristine = 21.4; Merivon = 9.2)

Merivon is more efficacious than Pristine 
(P = 0.008)
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Fontelis versus Merivon
Phil Brennen, Univ. GA

8 comparisons; 5 states

Brown rot incidence 
(Fontelis = 22.3; Merivon = 10.8)

Merivon is more efficacious than Fontelis
(P = 0.008)
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Pristine versus Fontelis
Phil Brennen, Univ. GA

18 comparisons; 5 states

Brown rot incidence 
(Pristine = 30.8; Fontelis = 33.6)

Fontelis is as efficacious as Pristine 
(P = 0.19)
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Pristine versus Inspire Super
Phil Brennen, Univ. GA

9 comparisons; 4 states

Brown rot incidence 
(Pristine = 17.2; Inspire Super = 29.1)

Pristine is more efficacious than Inspire Super 
(P = 0.007)
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Bloom Sprays
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Shuck Split – Shuck Fall
NC State University
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PREHARVEST
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2 ½ - 3 week before ripe

THE HOW …

DFR – 1/2013



PREHARVEST
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1 – 7 days prior to ripe

THE HOW …
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The How -- Things That Can Affect Efficacy

-- Time of  fungicide application. For optimal brown rot and scab
control, fungicide must be present prior to occurrence of conditions 
for infection - that is before rainfall.

-- Application method. For optimal results, must “hit the target”. 
Sprayer must work properly, use correct rate of fungicide and proper
amount of water per acre, conditions when fungicide is applied
(wind, rain).

-- Disease pressure. This involves two main components – inoculum
concentration and environmental conditions for infection and
disease development.
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Spray-Mix Coverage – Is Your Sprayer Ready?

THE HOW …
NC State University

Plant Pathology

DFR – 1/2013



Basis of Air-Blast Spraying

THE HOW …NC State University
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What is done prior to pit-hardening
greatly impacts diseases at harvest

Bud-break TO

Just Prior to Pit-Hardening

OR
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General Strategy for Control
of Peach Diseases

Cannot wait until the disease is observed to begin
applying controls!!!

THUS – To achieve successful disease control, ACTION must be taken at
some earlier time before the disease is observed.

This time is influenced by the ENVIRONMENT
the  PATHOGEN, and
the  HOST.

AND
Correct use of the appropriate control(s).

FOR SUCCESSFUL DISEASE CONTROL
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