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Overview of sustainable pest 
management practices 

• Scouting as basis of pest management 
program 
– For insects, diseases, weeds 

• Should be able to ID common diseases, insect pests, 
weeds 

– No need to spray for something that isn’t there 
– Is damage likely to reach economic threshold? 









Overview of sustainable practices 

• Scouting 
• Spray program  

– Based on phenology of insects/diseases combined 
with scouting 
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Black Rot Disease Model 
Ste. Genevieve, MO 

A daily risk ≥ 1 signifies a Black Rot infection period 
Risk for foliar or shoot infection begins following bud burst 
Risk for fruit infection is just prior to bloom to six weeks after bloom 

 



Powdery Mildew Disease Model    
Ste. Genevieve, MO 

Conidial index ≥ 60 signifies a potential Powdery Mildew infection period 
Severe ascospore severity > 2 
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Overview of sustainable practices 

• Scouting 
• Spray program  

– Based on phenology of insects/diseases combined 
with scouting 

– Use soft/targeted materials where 
available/practical 

– Properly calibrate sprayers 
– Employ resistance management strategies 



Sustainable weed management 



Weed defined – “a plant growing where it 
is not wanted” 
 
Therefore, in a vineyard a weed can be 
anything from a dandelion to an oak tree 
to even another grapevine (i.e. – seedling 
vine). 



Problems caused by weeds 

• Competition for water, nutrients, light 
• Interference with harvest or other vineyard 

operations 
• Weeds can harbor insect pests, diseases, and 

nematodes 
• Weeds can reduce air flow in vineyard 
• Weeds can provide cover for mice, voles, 

other pests 



Weed management objectives 

• Prevention – keeping a weed from being 
introduced 

• Control – suppression of a weed that is 
already present to a level below its economic 
threshold 

• Eradication – elimination of all plants and 
plant parts of a weed species from an area 



Phases of weed management 
• Pre-planting 

– Critical time to remove perennial weeds 
– Use nonselective, systemic herbicide, tillage, 

smother crop, or combination of tactics 

• New plantings 
– Critical time to control weed establishment in vine 

rows 

• Established vineyards 
– More tolerant of some weed competition, more 

herbicide choices than new plantings  



Weed management 

• Begins with scouting 
– Identify which weed species are present 

• Spotty – in just a few places 
• Local – found in small areas of vineyard 
• General – found throughout vineyard 

– Note weed density of each species 
• Scattered – just a few 
• Light – 1 weed per 6 ft of row 
• Moderate – 1 weed per 3 ft of row 
• Severe – more than 1 weed per 3 ft of row 



Why scouting 
• Grapevines are not good competitors 

– Action thresholds for weeds aren’t established 

• Need to know what weeds need to be control 
– Herbicides work on different weeds 
– Some weeds don’t respond as well to herbicides 

labeled for use in vineyards 

• Watch for new weed species 
• Watch for herbicide-resistant weeds 
• Watch for weed population shifts 



Weed management 
• Mechanical 

– Mowing  
– Hand-hoeing 
– Grape hoeing 
– Disking 
– In-row cultivation (i.e. – Weed Badger) 
– Heat (flamers, steamers) 

• Biological – use of weed’s natural enemies 
– Insects and diseases 
– Grazing 





Weed management 

• Cultural  
– Mulches 
– Weed barriers 
– Competition 

• Smother crops 
• Cover crops 



Chemical weed management 

• Pre-emergence herbicide 
– Apply prior to weed seed germination 
– Apply to bare soil 
– Good residual control under normal conditions 
– Different herbicides control different weeds – use 

tank mixes 
– Material used depends on age of vineyard 

 



Chemical weed management 

• Post-emergence herbicide 
– Apply to emerged weeds 
– Can be selective or non-selective 
– Contact or systemic 
– Apply when weeds are actively growing and not 

stressed 



Chemical weed management 

• Herbicide issues 
– Drift and injury 

• Site and location – avoid corn fields!!! 
• Phenoxy herbicides are most typical causes of damage 

– Resistance 
• Herbicides have different modes of action 

– Changing weed populations (escapes) 











Sustainable disease management 



The “Disease Triangle” 

Susceptible Host 

Effective Pathogen Favorable Conditions 



Vineyard Disease Organisms 

• Fungi – (i.e. – black rot, powdery mildew, 
Botrytis) 

• Bacteria (Crown gall, Pierce’s Disease) 
• Mycoplasmas (i.e. – Flavescence dorée, 

grapevine yellows) 
• Viruses – (i.e. – Grapevine Leafroll-associated 

Virus, Fanleaf)  
• Nematodes 



Sustainable disease control methods 

1. Select sites that offer full exposure to 
sunlight and air movement 

2. Remove alternate hosts of pathogens 
3. Select cultivars that have resistance to 

common pathogens 
4. Sanitation 
5. Canopy management 
6. Chemical control 



Fungicide Usage Strategies 
• Protectant strategies involve maintaining a constant protective 

coating on the vines’ leaf surfaces and fruit during susceptible 
periods.  Applications every 7-14 days are commonly required.   

• Post-infection strategies involve applying a eradicant fungicide 
immediately after the initiation of an infection period, but before 
fungal colonies become established, to mitigate the threat. 
– Prevention strategies are the most common, and safest from a 

yield preservation standpoint.  However, higher levels of 
chemical usage may be required with this strategy, and can give 
growers a false sense of security.  Frequent scouting is still 
advised while employing this strategy. 

– Eradication strategies can be highly effective, but require 
excellent disease identification skills, frequent and diligent 
scouting by the grower, good working knowledge of disease 
biology/life cycles, and very rapid response if applications are 
needed.  Many eradicant applications must be made within 72 
hours after the start of an infection period. 

 



Leaf Wetness Required for Black Rot Infection 

Air Temperature (˚F) 
50 
55 
60 
65 
70 
75 
80 
85 
90 
 

Minimum Leaf Wetness (Hrs.) 
24 
12 
9 
8 
7 
7 
6 
9 
12 

Source:  R.A. Spotts; Ohio State University 
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A daily risk ≥ 1 signifies a Black Rot infection period 
Risk for foliar or shoot infection begins following bud burst 
Risk for fruit infection is just prior to bloom to six weeks after bloom 

 



Resistance Management 
• Due to their high number of annual generations, many 

plant diseases are capable of becoming resistant to a 
range of fungicides. 
– Rotating fungicides in a spray schedule is critical to 

maintaining the effectiveness of those products.  Never make 
more than 2 consecutive applications of a single fungicide 
prone to resistance development, or use chemicals with the 
same mode of action in more than 2 consecutive sprays. 
Minimize applications of protectant fungicides to existing 
infections. 

• Limit use of fungicides prone to resistance development. 
• Consider tank-mixing fungicides to utilize multiple 

modes of action simultaneously. 





General Recommendations to Prevent 
Vectoring of Viruses 

1. Survey vineyards for symptoms 
2. Remove infected vines 
3. Fallow after removing infested vineyard for at least 

3 years 
4. Minimize weeds, especially weeds that encourage 

nematode populations 
• Mainly broadleaf weeds 

5. Avoid cover crops that encourage nematode 
populations  
• Such as clovers 

 
 













Sustainable insect management 



Pest Identification, Scouting & Damage 



Plant Growth Stage &  
Pests to Be Scouted 

Dormant 
- Flag grape scale-infested vines 
 
Bud swell  
- Check for bud damage by cutworm or grape flea beetle 

• Spray if > 1% damaged buds 
 

- In edge of woods by vineyard, set grape berry moth trap  
- Begin accumulating degree-days after 1st trap catch  
 
 
 
10” shoot to bloom   
- Check for yellow grape phylloxera crawlers in leaf galls 
 
Bloom  
- Check clusters for rose chafer (occasional pest) 



Grape Berry Moth Risk 

    larva                    damaged berry                  adult           

• High risk = history of high GBM injury & woods 
adjacent to > 25 % vineyard perimeter 

• Low-risk = low historical incidence & < 25% of 
vineyard perimeter adjacent to woods 



1 April - Harvest 

Weekly, check grape berry moth 
pheromone traps in wooded edge 

Accumulate DD after first trap catch   

1st hatch = 400-800 DD 

2nd hatch after 1300 DD 
Spray insecticide to full vineyard if > 1% damaged clusters 



Calculating Degree-days (DD) 

Daily DD  =       Max °F +     Min. °F 

2 
- 47°F 

Daily DD  = 80 +  50 
2 

- 47°F =  65  - 47 = 18 DD 

Insects are cold blooded 

Grape phylloxera grows if temperature > 43 °F  

Grape berry moth grows if temperatures > 47 °F   

Accumulate DD after 1st leaf gall in early April for phylloxera or 

after first grape berry moth trap catch from 10-20 April 
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