
































Bio Fungicides
-Powdery Mildew

-Botrytis
-Trunk Diseases
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Key Control Periods        
Bloom Bunch Closure



Traditional Management Techniques

•Sulphur 
•Potassium 

Bicarbonate 
•Oils 
•Synthetics 



Bio-Control for PM

• Barrier/surface area competion

• Bacillus subtilis, pumilis
• Streptomyces lydicus



Bio-Control for PM

• Induced Systemic Response (ISR)

• Reynoutria sachalinesis – Knotweed extract
• Swinglea glutinosa – Tabog extract



Bio-Control for PM

•Physical 

• Cinnamon aldehyde
• BLAD*
• Plant Oils-Neem, rosemary, clove etc





Botrytis

• Life Cycle
•Over winter-mycelium or sclerotia
•Activated in Spring by Water
•Wind Dispersal 
• Latent infection re-activated at veraison
•Uses necrotic tissue as food source



https://www.evineyardapp.com/blog/2015/11/27/gray-mold-of-grape-botrytis-cinerea-pers/



• Bloom, Post Bloom ,Fruit SetKey Control Period





Control Measures

•Most effective treatments are cultural 

•Air circulation (leaf removal, cleaning 
bloom trash)
•MILDEW PREVENTION!



Bio-Fungicides for Botrytis 

•Bacillus
• Streptomyces griseoviridis
• Candida sake 
• Chitosan





Trunk Diseases - Esca

•Detection Difficulty
•Nursery
•Ubiquitous
• Symptomology trails infection



Trunk Diseases - Esca
• Treatments 

• Sealant
• Synthetic 

•Biocontrols
•Garlic oil
•Bacterial
• Fungal 



Trunk Diseases - Esca

Unfortunate Reality in 
the Willamette Valley

Assume infection        
beyond year 5



Trunk Diseases – Eutypa

• Canker vs systemic as with Esca
• Treat similary
•Get as much production out as 

possibly while making a 
replanting plan.



Thank you!
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Bio pest control: 
Insect/Acari

2019.03.11

Karl Mohr of Northwest Vineyard Service 

kmohr@nwvineyardservice.com

mailto:kmohr@nwvineyardservice.com


• Short Shoot Syndrome
• Stunted shoot growth
• “Frosted” appearance
• Drawstring appearance of the 

leaves
• Possible meristem death
• Excessive pubescence

• Causal pest- Rust Mite
• Calepitrimerus vitis Nalepa

Eriophyid- Rust Mite 
Damage Spring



Eriophyid-Rust Mite Damage 
Mid-Season

• Leaf Stippling
• Stunted shoot growth
• Drawstring appearance of the 

leaves
• Curling leaf margins
• Possible cluster damage
• Causal pest- Rust Mite

• Calepitrimerus vitis
Nalepa



Eriophyid- Rust Mite Damage Late Season

• Bronzed leaf colour
• Stippling on any actively 

growing laterals
• Canopy discolouration appears 

to move
• Up the row or down the plant



Eriophyid- Rust Mite Scouting

Spring:
• Bud samples

• Target known areas or high probability areas
• Margins
• Next to dirt/gravel roads
• Adjacent to known infested areas

• Collect secondary buds or expendable buds
• Weekly sampling
• Increase frequency based on phenology & forecast

Summer
• Leaf samples

• Scout for leaves with stippling
• Target mix of newer symptomatic leaves and 1-3 

week old symptomatic leaves

Fall
• Target separate ⅓ of canopy samples (upper, middle, 

bottom third).
• Try to determine location of downward migrating 

mites.
• Double sided sticky tape traps.



Ethanol Wash:
• Grind/Cut sample
• Add 20-40 mL 80% ethanol
• Aggitate
• Decant onto gridded petri dish
• Count under stereoscope @ 40x

In the Field
• 60-100x hand microscope

Eriophyids from ethanol wash 80x

Eriophyids 40x



Eriophyids- Erineum Mite

Foliar Damage-
• Creation of erinea (fuzzy blisters or pockets)
• Formed on newly forming leaves 
• Later, more apparent on older leaves
• May damage flower clusters early – midseason if 

populations are high enough.



Eriophyid treatment options:

Traditional:
Sulphur at wooly bud (bud break)

• 2x applications 5-6 lbs/ac
• Every 10 days

Crop Oil at wooly bud (bud break)
• 1-2% solution 
• Every 10 days

Spirodiclofen mid season (post 
infestation)

• 16 -34 fl oz

Bio Acaricide:
Chromobacterium subtsugae strain 
PRAA4-1 at wooly bud (bud break)

• 1 applications 2-3 lbs/ac
Isaria fumosorosea Apopka Strain 97

• 1 application, 1-2 lbs/ac

Pretadors released:
Typhlodromus pyri
Galendromus occidentalis 7000/acre
Neoseiulus cucumeris 2500/acre
Amblyseius californicus 3000/acre
Amblyseius andersoni
Chysopa sp 5000/acre



Case study- Rust mite & Erineum mite



Spider mites
Causal Organisms-
Two-spotted mite Tetranychus urticae
Willamette Mite Eotetranychus willamettei
Pacific Mite Tetranychus pacificus
McDaniel Mite Tetranychus mcdanieli

Damage
● Red/orange marbling on foliage
● Some stippling seen prior to leaf 

discolouration
● Mites visible with naked eye
● Photosynthesis disruption



Have historically shown up when there 
is an imbalance in predator/prey 
populations. Especially in Organic 
farming systems that heavily rely on 
Sulphur.

A bit like a wreck on the 5.  You 
want to turn away….but…..



Shhhh!!! Be vehwy quiet. Hunting Tetranychidae

Scouting
● Locations with historical populations
● Near dirt/gravel roads
● Adjacent to infested blocks
● Trap plants Phaseolus vulgaris
● Presence absence



Perp walk

Ethanol wash and Identification

● Samples washed and decanted as with Eriophyids
● Well-preserved samples have been taken to ODA for plating 

and identification
● Two spotted, Pacific, Willamette, McDaniel have all been 

identified in the Willamette Valley



Tetranychidae Treatments

Traditional:
Cyflumetlofen
2x applications 13.7 fl oz/acre

• Up to 2x applications 
13.7 fl oz-acre 

• Every 14 days
Spirodiclofen

• 16-34 fl oz-acre
• 1 application

Bio acaricide:
Chromobacterium subtsugae
strain PRAA4-1

• 1x applications 2-3 lbs/ac
Burkholderia spp. strain A396

• 4-8 qts-acre
• 1-3 application

Predators:
Stethorus punctillium 100/acre
Galendromus ocidentalis
10,000/acre
Neoseiulus fallacis 10,000/acre
Stratiolaelaps scimitus 25,000-
acre



Cutworms



Damage:
● Damage occurs early spring just prior to bud break through the post budbreak period.
● More damage during colder springs when shoot growth is slower.
● Higher populations in areas with infrequent cultivation and dense undervine vegetation
● Observed organism- Noctua pronuba
● Severe outbreaks, they even get the secondary shoots.



Scouting:
Early spring:
● Leaf litter/undervine

vegetation
● Wait for damage
● Night scouting

Summer:
● Light traps
● Kick through the brush

Noctua pronuba- Large Yellow Underwing 



Traditional:
Carbaryl 2 qts/acre
Cyfluthrin 2.4-3.2 fl oz/ac
Chlorantraniliprole 3–4.5 oz/ac
Bifenthrin 8–16 fl oz

Biological Insecticide:
Chromobacterium 1-3 
lbs/acre
Spinosad 4–8 fl oz
Bacillus thuringiensis subsp. 
kurstaki 0.50 -1.25lbs/ac

Biological Insecticide:
Trichogramma spp. 3x egg 
cards post Adult appearance



Questions going forward:
Given the Oregon Climate, which organisms would be good candidates to trial in a 
vineyard setting to combat eriophyidae and tetranychidae?

• Kampimodromus aberrans- too agressive?
• Phytoseius finitimus- incompatible with the climate?
• Phytoseiulus longipes

• A phytoseiid may love (to eat)  

tetranychidae but where will the live?!?!



Questions Going Forward

What are considerations for cover crops within the context of other farming decisions i.e. no 
till, potential incompatibilities?

Is an approach that favours building and retaining indigenous populations/species and 
supplementing more likely to succeed and be resilient than adding potentially more 
competitive exotics? 

Ensuring distribution in the field, or, there’s got to be a better way?



Questions Going Forward

What resources are available for training personnel to scout for both pests and predators in 
the field?

What strategies for designing and implementing a bio-pest control program are the most 
important:

• Matching the predatory to site?

• Modifying the site to attract and accommodate more predators?

• What effect and in what way should traditional fungicide programs be modified to 
amplify beneficial effects and increase predator survival?

• Should existing native plant species selections guide beneficial selection?

Do potentials for university-lead studies exist?  

Which organisms show the most potential and should be investigated first?



FIN
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