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Mid-Range Dates

• Green Tip: 31 March

• !/2” Green: 7 April

• Tight Cluster: 14 April

• Pink: 22 April

• Bloom: 1 May

• Petal Fall: 7 May

Mean Days Bloom:  9.4 days

Degree Day Range   Low   High
PF DD 43oF 305.0   168.5
PF DD 50oF 603.0   382.0
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https://cropandpestguides.cce.cornell.edu/
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Seasonal Activity Of Major Pests Of Apples In The 
Hudson Valley Of New York State
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Seasonal Activity Of Major Pests Of Apples In The 
Hudson Valley Of New York State
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Seasonal Activity Of Major & Secondary Pests Of Apples In 
The Hudson Valley Of New York State
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Apple / Pear Orchard Insect Pest Complex
Pheromone Captures Timing

Pre-Bloom Management Driven Pests
Spotted Green Fruit Worm (SGFW) – Larva emergence - Pink

Red Banded Leafroller – Larval Emergence
Tarnish Plant Bug – Adult & nymph (3d @ 70F (TC-1C)
Rosy Apple Aphid – TC/Pink to 1st C

Black Stem Borer – Adult Female – 1st attack – Trunk Mgt.

Dogwood Borer – OW larva – Trunk Mgt.
Oblique Banded Leafroller – OW Larval Emergence 

Insect population and damage differ regionally, by orchard 
and often block by block 
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OMRI Organic Insect Pest Management Program 
Pome Tree Fruit
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Venerate XC – BMSB Feeding

OMRI Organic Fungicides

Sulfur – Apple Scab (Fungus)
Copper – Fire Blight (bacteria)
Regalia – Cedar Apple Rust
Rot Organisms



Exclusion Insect Pest Management Program 
Employing ‘Drape Net’ in Pome Tree Fruit
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Biological Pesticides (Insecticides)
I. Biological control organisms:

I. Predators: Nematodes, Parasitoids, 

II. Biopesticides: Microbial organisms such as bacteria, fungi, viruses, protozoa, or 

oomycetes or the toxins produced by organisms, laboratory reared and manufactured. 

III. Plant-Incorporated Protectants (PIPs): chemicals produced by plants after genetic 

modification (GMO or through breeding) to produce compounds resistant to insect or disease 

pests. Genes alter the manufacture of  proteins increase plant defense mechanisms to improve 

resistance to pests. Ex. Bt Corn and Round-up Ready Corn

IV. Natural products such as hort. oils, fatty acid soaps, mineral repellents

V.  Attractants: Synthetic or natural products to lure and trap pests or by mating confusion.

VI. Barrier Film: Inert coating to reduce attractiveness of host plant
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Biological Insecticides
I. Biological control organisms:

• Predators: feed directly on host pest life stages 

egg, larva, nymph and adult

• Predators are immature or adult forms

• Use host finding chemical cues ‘footprints’ such as host pheromones, plant host of 

pest, visual - color,  sounds

• Predatory populations rise and fall based on prey populations, environmental 

conditions and agrochemical applications and residue
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Biological Insecticides

I. Living organisms such as biological control organisms.

Predatory organisms of pests 

a.    Aphids
• Lacewing adults and larva 

• Ladybird beetle adult and larva

• Cecidomyiidae larve (fly – gall midge)
• Syrphid larva (fly)

b. European Red Mite
• Phytoseiid Mite

T. pyri, A. fallacius

• Stigmaid Mite
Z. mali Do They work: YES, Through Conservation

Insecticides (Pyrethroids) and fungicides (Manzate) significantly reduce predatory beneficials. ‘Soft’ programs and reduced rates 
of pesticides allow for higher field populations of predators.
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Biological Insecticides

I. Living organisms such as biological control organisms.

Predatory organisms of pests 

Aphids can build near apple harvest with fall rains and new growth.

Multicolored Asian Ladybird Beetle will also increase and feed on 

aphid, yet may begin to pupate on fruit, causing fruit injury.

MALB Pupa Case

Fruit puncture

MALB mouth parts



Organic Insecticide Groups
OMRI Approved Options
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Repellents
Surround WP (Kaolinite clay - alumina silicate mineral clay. (Al₂Si₂O₅(OH)₄)

Plant Based Chemicals
Neem products

Biological Insecticides

Burkholderia spp. strain A396 (Venerate) Marrone Bio Innovations

Chromobacterium subtsugae (Grandevo) Marrone Bio Innovations

Granulosis Virus (Carpovirusine, Cyd-X, Madex) Codling Moth only

Bacillus theringensis

Beauveria bassiana



Biological Insecticides
II. Biopesticides: Viruses (Granulosis virus)

Advantages in using microbial viruses 

• Safety for humans and other nontarget organisms

• Reduction of pesticide residues
• No secondary pest outbreak and no preharvest interval is required

• Many are OMRI approved 

Disadvantages
• Host specificity or narrow spectrum of a single species

• Long period of lethal infection is required

• Inactivated by environmental factors (ultraviolet light, high temp.)

• Often more expensive then conventional pesticides
• Resistance by codling moth: Madex, Carpovirusine, Cyd-X 

• New strains: Virosoft CP4 (BioTEPP), Carpovirusine Evo 2 
(NPP/Arysta LifeScience)  Madex Max and Madex Plus (Andermatt

Biocontrol AG) to inhibit resistance.
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Biological Insecticides



Biological Insecticides

II. Biopesticides: Toxins produced by organisms, laboratory reared and 

manufactured. 

Bacteria:  Bacillus thuringiensis/B.t. is a fermented toxin used at low 

rates using 5 day intervals is an excellent materials for OBLR, and can 

be used during bloom.

• Immature larval stages

• UV sensitive
Best use during overcast sky

• Low rates using short 
re-application intervals

• Can be used during bloom

• Pollinator safe



Biological Insecticides

II. Biopesticides: Toxins produced by organisms, laboratory reared and 
manufactured. 

Bacteria: Venerate, Burkholderia spp. strain A396, a genus of 

Proteobacteria manufactured by Marrone Bioscience

Venerate acts as an anti-feedent against San Jose Scale (SJS) and Brown 

Marmorated Stink Bug (BMSB).

• Target the crawler stage of San Jose scale according to scouting 

using two applications at 7-day intervals, using minimum of 75 gal,.A

to achieve full coverage of foliage and fruit.

• Use of a nonpenetrating spreader-sticker to improve coverage and 

rain fastness. 
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Green Fruit Worm Complex- Management

GT TC P Bloom PF 1C 2C 3C 4C 5C 6C 7C 8C
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Tarnished Plant Bug - Management

GT TC P Bloom PF 1C 2C 3C 4C 5C 6C 7C 8C
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Begin scouting at tight cluster and note observation of TPB activity.
Movement from flowering broadleaf weeds to apple.

Treatment for TPB should be considered during periods of 
increasing and prolonged temperatures above 65oF.

Bleeding sites on buds and developing fruit are indicators of TPB 
injury. 

Pyganic

Cool temp. best option for pyrethrum 
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GT TC P Bloom PF 1C 2C 3C 4C 5C 6C 7C 8C

San Jose Scale (SJS)

• OW on bark as ʻblack-capʼ
• Adult males emerge and mate
• Do not lay eggs - produce live crawlers
• Crawlers appear 4-6 wk. post bloom (2-3C)
•ʻWhite capʼ® ʻBlack capʼ
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Hudson Valley Research Laboratory

OW 1st Gen. 2nd Gen.
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Seasonal Activity Of Major Pests Of Apples In The 
Hudson Valley Of New York State

San Jose Scale Management

Pre-Bloom

• Oil – alone @ 3% (Silver Tip), 2% (1/4 GT) 1% (up to TC)
• Complete coverage is essential
• Handgun @ 300 psi works best
• High volume slow tractor speed
• Foliage produces shadowing of spray material limiting 

access of the oil to the scale to reduce efficacy 

Pre-Bloom / Crawler Emergence

• Venerate XC
• 2–4 quarts VENERATE® XC per acre
• NuFilm @ 0.25%  (no LI-700)
• 0 Days to harvest    
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Seasonal Activity Of Major Pests Of Apples In The 
Hudson Valley Of New York State

Evaluation of insecticides for controlling San Jose scale on apple,
N.Y.S.A.E.S., Hudson Valley Lab., Highland, N.Y.

% mortality per # of  days post application
Treatment Quantity Timing 7 d 14 d 21 d 28 d 45 d

1. Damoil 3.0 gal. / 100 GT 100.0   c 100.0   c 100.0   c 100.0   c 100.0   c

2. Damoil 2.0 gal. / 100 HIG 100.0   c 100.0   c 100.0   c 100.0   c 100.0   c

3. Lorsban  1.0 pt.  / 100 HIG 100.0   c 100.0   c 100.0   c 100.0   c 100.0   c

4. Esteem 1.25 oz./ 100 HIG 48.5  b 41.3  b 37.5 a 51.4  b 59.4  b

5. Assail 1.25 oz./ 100 HIG 51.6  b 44.6  b 78.4  b 94.1   c 99.9  c

9. Untreated - - 2.7 a 23.0 a 37.5 a 36.0 a 34.9 a

Pre-bloom - San Jose scale
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Seasonal Activity Of Major Pests Of Apples In The 
Hudson Valley Of New York State

Pre-bloom - San Jose scale

Evaluation of insecticides for controlling San Jose scale on apple,
N.Y.S.A.E.S., Hudson Valley Lab., Highland, N.Y.

Formulation % infested Ave. # caps / Live SJS caps /
Treatment amt./100 gal. Timing Fruit Fruit Fruit

1. Damoil 3.0 gal. GT 0.0 a 0.0 a 0.3 a

2. Damoil 2.0 gal. HIG 0.9 a 0.3 ab 1.3 a

3. Lorsban 1.0 pt. HIG 3.0 ab 1.5 ab 1.2 a

4. Esteem 1.25 oz. HIG 1.4 ab 1.3 ab 2.6 a

5. Assail 1.25 oz. HIG 31.2  bc 29.6  cd 6.9 ab

9. Untreated - - 95.9     d 277.0   d 142.2    c
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% San Jose Scale Fruit Injury
1st & 2nd Gen.  HVRL, 2017 

Red Delicious     16th June            21st Sept. 
Ginger Gold       16th June              31st July 

Lorsban, Venerate & Grandevo: Single Pre-Bloom Application highest labeled rate
Movento 9.0 oz./A @ PF & 2C;  Exirel @ 20.0 FLOZ/A crawler emergence  



Orchex 796: 
* EPA-registered Agricultural Spray Oil
* low phytotoxicity.
* OMRI narrow-range petroleum-based oil for organic production.

Reissig & Combs; Cornell AgriTech 2000



GT TC P Bloom PF 1C 2C 3C 4C 5C 6C 7C 8C

PC

• Management for PC employing Surround WP at 50#/A should 

begin at Pink, followed by 80% PF + 7D intervals

• Complete coverage of fruitlets required. Add Entrust at PF-1C

• Continue beyond the PC migration model has ended using 

308 DD base 50F predictive modeling.
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Plum Curculio:  Biology
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Plum Curculio:  Biology

Disease Mgt..• Adults overwinter in hedgerow and woodland
• Organic orchards contain endemic populations as mortality is low.
• Migrate into trees  during bloom period 
• After mating females carve crescent slit and flap to deposit single egg
• Larva drop to burrow into soil.
• Summer adults emerge from soil to feed on fruit

PC Scar Flap 
Removed 

Concealing 
Egg

PC Larva 
Feeding in 

Fruit

PC Larva (L) 
leave fruit 
to burrow 
in soil to  

Pupate (R)

PC can reduce crop load 
by 40-100% each year in 
untreated blocks
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Plum Curculio: Management Window

Disease Mgt.. 900

Contact
Adults

Insecticide Modes of Action MOA    

Curative
Egg

Anti-
Feedant
Contact



Orchex 796: 
* EPA-registered Agricultural Spray Oil
* low phytotoxicity.
* OMRI narrow-range petroleum-based oil for organic production.

Reissig & Combs; Cornell AgriTech 2000
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* OMRI narrow-range petroleum-based oil for organic production.
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Codling Moth
Biology & Management
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Codling Moth
Biology & Management

Oviposition
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Codling Moth
Model Based Precision Thresholds

• 1st generation codling moth (CM) adult flight occurred on 15th May 
Larval emergence predicted for 30th May using 220 DD50  from the biofix.

• The 2nd generation CM management adult emergence using 29th June
Larval emergence predicted 250 DD50 to occur on 8th July

• Residual for 4-5 weeks 

1st Gen.
larva

Biofix

Application Date

2nd Gen.
larva



• Peptide-based Bio-pesticide

• Labeled for pome and stone fruits

• To be tank mixed with a Bt product 
(Leprotec)













John Wise, Michigan State, Trever Research Station.


