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Outline

• Colletotrichum Species Causing Apple Bitter Rot -
Distribution, Habitat, Management

• Diplocarpon coronariae – Marssonina Leaf and Fruit Blotch an 
Emerging problem in NY

• Efficacy Trials From the Hudson Valley 2020: Apple Scab, 
Cedar Apple/Quince Rust, SB&FS, Bitter Rot, Fire Blight
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Bitter Rot Life Cycle & Lifestyles
- Da Silva et al. 2017 -

• Hemibiotroph – penetrates and 

stays in biotrophic, latent or 

quiescent phase 

• Necrotroph – colonize living 

plant tissue, obtain nutrients 

from killed cells. 

• Endophyte/Epiphyte – lives on 

or within a plant for part of its 

life.



C. fioriniae Infection Cycle
- Martin & Peter 2020 -



Morphology of Isolates from NY

60% C. fioriniae in CAS 
Complex

25% C. chrysophilum in
CGS Complex

12.5%? C. noveboracense
sp. nov. in CGS Complex

Khodadadi et al. 2020, Scientific Reports 10: 11043



Geographical Distribution of Colletotrichum spp. 

C. fioriniae
C. noveboracense

C. chrysophilum

Martin et al. 2021

Phytopathology

Acimovic et al. 2020 

Fruit Quarterly
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1. C. fioriniae Bitter Rot Trial 2020

Acimovic et al. 2020, Fruit Quarterly, Winter 2020

• Jun 4, 13

• Jul 6, 21

• Aug 3, 20

• Sep 3

• Oct 1

• Treatments started 4 June

• Inoculation 5 June (Honeycrisp, Cortland)

• Inoculation 7 July (Cameo)
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9 Sep 2020 (Tukey's test, P < 0.05)

Honeycrisp Cameo Cortland
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1. C. fioriniae Bitter Rot Trial 2020
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14 Oct 2020 (LSD test, P < 0.05)

Honeycrisp Cameo Cortland

Acimovic et al. 2020, Fruit Quarterly, Winter 2020

• Jun 4, 13

• Jul 6, 21

• Aug 3, 20

• Sep 3

• Oct 1

• Treatments started 4 June

• Inoculation 5 June (Honeycrisp, Cortland)

• Inoculation 7 July (Cameo)
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Preserve Efficacy of QoI Fungicides for Bitter Rot
- Resistance, SDHI -

• Mancozeb spring, Captan summer  

• Use DMI-s for powdery mildew control (Rally, Rhyme, Indar, Procure)

• Start at TC if you had mildew last year

• Limit QoI-s to summer and 4 applications

• Apply QoI-s before hot summer days followed by rain

1. Captan 80 WDG 3 LB/A + Inspire Super* 12 fl oz/A

2. Captan 3 LB/A + Prophyt** 64 FL/A

3. Captan 3 LB/A + Topsin M** 1 LB/A

4. Captan 2.5 LB/A + Aprovia 5.5 fl oz/A to 7 fl oz/A

5. Captan 2.5 LB/A + Ziram 6 lbs/A (residue a problem)

6. Captan 2.5 LB/A + Ferbam 76 WDG or Ferbam Granuflo 4.6 lbs/A

7. Captan 2.5 LB/A + Omega 13.8 fl oz/A

8. Captan 2.5 LB/A + Flint Extra 2.9 fl oz/A, Luna Sensation 4-5.8 fl oz, Sovran 4-6.4 oz

9. Captan 3 LB/A

*Under high pressure, DMI-s not effective

**Thiophanate-methyl, phosphites not effective

• Use Merivon or Pristine before harvest (0 days PHI)

• Reapply 2-inch rain



Diplocarpon coronariae - Marssonina Leaf & Fruit Blotch
Emerging Issues
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Efficacy Trials From the Hudson Valley 2020:
Apple Scab, Cedar Apple/Quince Rust,

SB&FS, Fire Blight

S. G. Acimovic, C. Meredith, D. Raskonda, K. Lam, F. Khodadadi 

R. Delgado Santander

Apple Forum at HVRL

18 Dec 2020

Photo by D. Rosenberger



Partnership on RIMpro Apple Scab Model: NY, VT, NJ 
- From Netherlands -
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Decision Support Network: NY, VT, NJ
- Twice a Week -

• Interpret scab, fire blight, MLB models  

with spray recommendations (e-mails):

– 19 (2017)

– 22 (2018)

– 14 (2019)

– 21 (2020)

• Interpret scab, fire blight, SBFS, MLB, 

blister spot models & spray recs (blogs):

– 43 (2017)

– 44 (2018)

– 43 (2019)

– 48 (2020)

• First disease symptoms

• Efficacy trial results



RIMpro Model Calibration
- Biofix Dates -

• Green tip date

• First ascospore release:

– Highland

– Rexford

– Peru



3/22/2020 – GT

4/6/2020 – HIG 

4/14/2020 – TC 

4/23/2020 – TC2 

4/29/2020 – PK

4/29/2020 – EB 

5/4/2020 – MB

5/16/2020 – PF

5/26/2020 – 1C 

6/13/2020 – 2C

7/7/2020 – 3C 

• Spur leaf scab 

Jul 10 – 14

• Fruit scab

Jul 14 – 15

• Shoot leaf scab

Jul 17 – Aug 4

Hudson Valley Research Laboratory

2. Apple Scab Trial 2020

Indiflin, FRAC 7
Stargus - 1 × 109 CFU 

B. amyloliquefaciens

F727, FRAC BM02



Hudson Valley Research Laboratory

1. Apple Scab Trial 2020



Spray Timing of Fungicides
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1. Apple Scab Trial 2020
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Jersey Mac Cortland Golden Delicious
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• 4/14/2019 – TC 

• 4/23/2019 – TC

• 4/28/2019 – PK 

• 5/4/2019 – Full bloom

• 5/16/2019 – PF 

• Fire blight
10 Jun

• Spur Leaf Rust
12 – 15 Jun

• Fruit Rust 
15 – 18 Jun

• Shoot Rust 
14 – 30 Jun

Hudson Valley Research Laboratory

3. Cedar Apple Rust & Fire Blight Trial 2020

Plant defense stimulant: laminarin 3.51%

Triflumizole 42.14%       Ziram 76%        Kasugamycin 2%

• Inoculation: 5 May, 80% 
king bloom, 5 × 106 CFU



4/14                  4/23                  4/28                          5/4                       5/16

Laminarin 3.5%, host plant defense inducer group P04 

Triflumizole 42%, imidazole DMI group 3

Ziram 76%, dithiocarbamate group M03 

Kasugamycin 2% group 24

3. Cedar Apple Rust & Fire Blight Trial 2020
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3. Cedar Apple Rust & Fire Blight Trial 2020
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Ginger Gold (Tukey's test, P < 0.05)

Golden Delicious (Tukey's test, P < 0.05)

McIntosh (Tukey's test, P < 0.05)
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3. Fire Blight Trial 2020
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3. Cedar Apple/Quince Rust Trial 2020

4/14                  4/23                  4/28                          5/4                       5/16
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4. SBFS NEWA 
Model - just before

190 ALWH After 

Petal Fall
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Treatments/Programs (100 Gal/A):

7 and 21 Jul;   3, 18 Aug;    3, 21 Sep;    1 Oct

4. SBFS Trial 2020

Maintenance sprays: Apple scab and cedar 

apple rust at the beginning of the season.

1. Untreated Control

2. Buran 1.2% (v/v) + Agral 90 0.1% (v/v)

3. Buran 1.2% (v/v) + PureSpray GREEN 1% (v/v) 

4. PureSpray GREEN 1% (v/v)

5. Captan 2.67 lbs/A

Mineral Oil .......... 98%

Agral 90 – non-ionic liquid 

wetting and spreading 

agent: nonylphenoxy

polyethoxy ethanol 90%

Garlic powder………15%
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4. SBFS Trial 2020
- Ginger Gold -
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Harvest: 9/1/2020
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4. SBFS Trial 2020
- McIntosh -
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McIntosh at Harvest 2020 (LSD, P<0.05)
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Harvest: 9/19/2020



Hudson Valley Research Laboratory

Harvest: 10/16/2020
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Golden Delicious at Harvest (LSD, P<0.05)
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4. SBFS Trial 2020
- Golden Delicious -
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Thank you for attention. . .

Questions?

blogs.cornell.edu/acimoviclab/

acimovic@cornell.edu

Questions . . . 
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