
Setting Up A Spray Program 

Michael L. White    Viticulture Specialist      ISU Extension & Outreach                                

Cell: 515-681-7286        E-mail: mlwhite@iastate.edu

2- 2:50 p.m., Friday January 16th, 2015

Kansas Grape Growers & Winemakers Association

Tassel Ridge Winery

Leighton, IA   6-9-12

Hagie 5 row sprayer
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https://ag.purdue.edu/hla/Hort/Documents/ID-169.pdf

Sprayer Calibration

Spray Schedule

Fungicides

Insecticides

Cultivar Disease 

Susceptibility

Herbicides

Record Keeping Info &

Form

Conversion Factors
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http://www.vinesmith.com/spray-guides/

44 Fungicides

44 Insecticides

23 Herbicides

Pre-harvest Interval

Re-Entry Interval

Toxicity

Mode of Action 

Resistance Mgt.

Respray Interval

Tank Mixing

Brand Name

Chemical Name

Manufacturer

EPA Number

$ / Acre

Rates / Acre

Efficacy / Pest

Min. Gallons / Acre

Personal Protective

Equipment (PPE) 2013/14 Guide is $39, New Guides are $59
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Vineyard

Restricted Use Pesticides

General Use Pesticides

Fungicides: None

Insecticides: Agri-mek, Baythroid, Brigade, Danitol,

Lorsban EC, Mustang Max, Vendex  

Herbicides: Kerb, Gramoxone (paraquat)

Everything Else
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Worker Protection Standard (WPS)

Worker Pesticide Safety Training

Central Pesticide Information, Application and Safety Posted Area

Decontamination Sites within ¼ mile of the site

(water, soap and towels)

Pesticide Personal Protective Equipment (PPE)

(Label - Agriculture Use Requirements)

Ability to Provide Timely Emergency Assistance

Pesticide Application Signs posted 24 hours Prior to Application and up 

Until 3 Days After the Restricted Entry Interval (REI) at Field Entry Areas

Vineyard Owners and Their Immediate Families are 

Exempt from Most of these rules. 
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Worker Protection Standard (WPS) for Vineyard 

Workers

What you need to know.

The Worker Protection Standard for 

Agricultural Pesticides (WPS) is a 

regulation issued by the U.S. 

Environmental Protection Agency 

(EPA). The final rules were fully 

implemented in 1995 to protect 

people from pesticides used on 

farms, forests, nurseries, and 

greenhouses. The WPS covers both 

workers in areas treated with 

pesticides and employees who 

handle pesticides (handlers). 

ISU / EPA Vineyard Worker Self Training Guide - 37 pages

http://www.extension.iastate.edu/psep/WorkerProtect.html
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Worker Protection Standard (WPS)

Additional Resources

1. Worker Protection Standard for Agricultural

Pesticides, U.S. Environmental Protection Agency:

http://www.epa.gov/agriculture/twor.html

2. Worker Safety Training under the Worker Protection

Standard, U.S. Environmental Protection Agency:

http://www.epa.gov/opp00001/health/worker.htm

3. EPS WPS publications:   

http://www.epa.gov/agriculture/awor.html#farmworkers

4. ISU Worker Protection Standard Complete Resource Guide

http://www.extension.iastate.edu/psep/WorkerProtect.html



Pesticide Signal Words

Oral Lethal Dose

Signal Word Toxicity (150 lb person)

Danger  High Few drops to a teaspoon

Warning Moderate teaspoon to a tablespoon

Caution Low 1 oz. to a pint
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Categories of Oral Toxicity

Toxicity Signal Word       LD-50*   mg/kg

oral        dermal

High             “Danger”            0-50        0-200

Moderate     “Warning”         51-500   201-2,000

Slight           “Caution”    501-5,000  2,001 –20m

Non-toxic        none            > 5,000     > 20,000

Table Salt        none               3,320  

Aspirin             none              1,200

*Dose required to produce death in 50% of exposed test animals.
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a. Avoiding repetitive use or sole use of one 

chemical.

b. Tank mix with different modes of action.

(Example FRAC mode of action #’s)

c. Alternate applications with products of 

different modes of action.

d. Limit the number of treatments – apply only 

when necessary.

e. Integrate with non-chemical fungicide 

methods. 

f. Apply labeled rates. 

Pesticide Resistance Management

Pesticide Resistance Action Groups: 

http://www.clemson.edu/extension/pest_ed/issues/resistan.html
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Know Your Weeds

Summer Annual – germinate in spring and produce seed 

before fall.   

Winter Annual – germinate in late summer or fall and 

produce seed the next spring or early summer.

Biennial – germinates in fall or spring, vegetative stage first 

years and reproductive stage 2nd year.

Simple Perennial – Survives several years and reproduces 

primarily from seed.

Creeping Perennial – Survives several years and reproduces 

by underground roots or stems and by seed.
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Know Your Insects

Grape Berry Moth

Japanese Beetles

Multicolored Asian Lady Beetles

Climbing Cutworm

Grape Flea 

Beetle

Phylloxera
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Know Your Diseases

Anthracnose

Powdery Mildew

Downy Mildew
Black Rot

Phomopsis



Integrated Pest Management

Integrated practices involving the entire crop 

management system utilized to keep pest damage below 

the economic threshold  level and keep adverse impacts 

to humans, wildlife, and the environment to a minimum.

Examples are:

-biological control -proper crop scouting  

-spot applications  vs   broadcast applications

-sanitary vineyard practices
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Tree Row  Volume (TRV) Dilute vs Low Volume 

Spraying

Dilute Spray Volume
Uniform rate to cover plants to the point 

of run off. 

Standard 1X rate of 100 gal./ ac. for 5-7’ 

tall vines, 3-5’ wide and in rows 9-10’ 

apart. 

Low Spray Volume

AKA: “Concentrate Spray Volume” is a 

lower volume rate applied in proportion 

to 1X rate. Example 50 gal. /acre would 

be a 2X rate

Common to see same pest control at 

25% less rate. 

Dilute Rate Based on Canopy 

1. 43,560 sq. ft./ ac. = 4,356 row ft.

10’ row spacing                  acre                

2. 4,356 x 6’ vine Ht. x 3’ vine width

= 91,476 cu. ft. of TRV/ac. 

3. 91,476 x density factor = gallons/ac.

1000 x 0.7 = 64 gallons / acre

x  0.8 = 73 gallons / acre

x 0.9 =  82 gallons / acre

x 1.0 =  92 gallons / acre
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Know Your 

Spray 

Adjuvants

Spreader/Sticker, ie…. Non-ionic surfactant.

Spreader/Sticker/Penetrant, ie   Crop oil                                        

concentrate or methylated seed oil.

Fertilizer Spray Enhancer, ie… liquid 28% nitrogen or dry 

ammonium sulfate crystals.  Softens the water.

Drift Inhibitors: ie…acrylic or silcone polymer that reduces     

spray drift by increasing viscosity and droplet size.

Compatibility Agents, ie…”Unite”, “Dawn dishwashing 

detergent” helps incompatible products mix together.

Anti-Foaming Agent – eliminates foam buildup in the tank

Compendium of Herbicide Adjuvants, Southern IL Univ.:

http://www.herbicide-adjuvants.com/
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Pesticide 

Mixing Order
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1st WDG Wettable Dry Granules

and/or packets

2nd DF Dry Flowable

3rd WP Wettable Powder

4th AS                        Aqueous Suspension

5th F Flowable

6th EC or E    Emulsifiable Concentrate

7th SP Soluble Powder

8th S                              Solutions

10th Surfactants      

Follow this mixing order if not listed on 

label.

Fill tank ¼ with water and begin agitation.

Add compatibility agent if needed then 

follow this order:

Keep agitated and do not let stand overnight.



Know Your Herbicides
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Types of Herbicides

Soil Applied – root and or shoot uptake

Pre-emergence – apply before seeds germinate

Pre-plant Incorporated (PPI) – soil incorporated

Post Emergence – foliage sprays

Contact – need good coverage over leaf surface

Systemic – translocation within plant. Can be soil or post 

applied to foliage
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Dormant Fall Herbicide Option 

Apply when surface temperature 

trends below 50F.

4-30-08 

Control
Fall Applied

Glyphosate / 

Prowl H2O / 

Chateau 
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The Disease Triangle

Common Sense – Very Important!
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1981 to 2010 Average Annual Rainfall Map

http://www.prism.oregonstate.edu/normals/

High Disease 

PressureLow Disease 

Pressure



Fungicide 

Effectiveness

23Midwest Small Fruit & Grape Spray Guide



Cultivar Disease

Sensitivity
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Fungicide Timing
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Dormant

Bud Swell

Bud Break to Bloom

10” Inch Shoots

Pre-Bloom

Bloom

Shatter

First Cover to Veraison

Verasion to Harvest

Post Harvest

Pest    Material   Rate/Ac  Comments

Based on Plant Growth Stages

Midwest Small Fruit & Grape Spray Guide



PHI = Pre-Harvest 

Interval   

&            

REI = Re-Entry 

Interval
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Organic Fungicide Spray Examples

Anthracnose : Lime sulfur in April.

Black Rot : Bordeaux Mixtures, Copper Hydroxide 20% DF 

(ie., or Champ WP), Copper Sulfate (all give marginal 

control)

Downy Mildew: copper compounds, Bordeau Mixture, Copper 

Hydroxide, and Serenade (Bacilus subtilis)

Powdery Mildew: sulfur compounds, stylet oil, fatty acid oil 

soaps, baking soda, sodium or potassium carbonate 

(Armicarb or Kaligreen), Serenade or AQ10 (Ampelomyces 

quisqualis) Bacillus amyloliquefacens & hydrogen peroxide.

Phomopsis Bunch Rot – Bordeaux mixture, Copper 

Hydroxide all give marginal control.
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Phomopsis Cane & Leaf Spot: Dorman Lime Sulfur

Botrytis Bunch Rot: Serenade, Plant Shield (Trichoderma 
barzianum) and berry thickening sprays. 

Note 1. Copper hydroxide and copper sulfate are very 
corrosive to metal, especially galvanized metal. 

Note 2. Many grape cultivars are sensitive to copper or sulfur 
applications. Mixing copper hydroxide with hydrated lime will 
often lessen the phytotoxic affects. Temperatures above 85F 
will increase the potential of leaf burning with sulfur 
compounds. Spraying copper compounds under cold (below 
60F) and wet conditions can cause phytotoxic effects.

Regalia Biofungicide made from Giant Knowweed extract increases 

the plant’s defenses against all the major grape diseases.

Organic fungicides continued
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Primary Organic Disease Control Strategies

• Select disease tolerant cultivars.

• Select full sunlight southern oriented site.

• Cane pruned better than cordon pruned. 

• Good canopy management to allow sun and air 
to enter canopy.

• Well drained soil with good fertility.

• “SANITATION” clean up plant debris.

• Remove wild grapes within 300 ft. of vineyard 
aids in Powdery Mildew control

• Prompt Harvesting before bunch rots develop.
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Insecticide 

Effectiveness
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Insecticide Timing

32http://www.vinesmith.com/spray-guides/



Organic Insecticide Spray Examples

Aza-Direct:  Neem Seed Oil Extract (Azadiractin) 

BT: Bacillus thuringiensis

Entrust: Spinosad

Grandevo: Chromobactrium subtsugae

JMS Mineral Oil: Paraffin Oil

M-Pede: Potassium Salts of Fatty Acids

Pyganic: pyrethrin

Surround – Kaolin Clay

Venerate: Burkholderia species
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Summary
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1.Know Your Cultivars

2.Know Your Pests

3.Know Your Pesticides

4.Calibrate Your Sprayer

5.Know the Regulations

6.Know When to Spray

7.Know the Weather

8.Know Pesticide Safety

9.Know Your Costs 

Easy 

Peasy
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Additional Resources
1. 2015 Midwest Small Fruit & Grape Spray Guide, 92 pp:

https://ag.purdue.edu/hla/Hort/Documents/ID-169.pdf

2. Midwest Small Fruit Pest Management Handbook, 210 pp: 

http://extension.missouri.edu/sare/documents/MidwestSmallFruitPestManagement2012.pdf

3. Pesticide Resistance Action Groups: 

http://www.clemson.edu/extension/pest_ed/issues/resistan.html

4. Pesticide Labels and MSDS sheets: http://www.cdms.net/LabelsMsds/LMDefault.aspx 

5. Compendium of Herbicide Adjuvants, Southern IL Univ.:

http://www.herbicide-adjuvants.com/

6. North Central IPM Guide:   

http://www.ipmcenters.org/pmsp/pdf/NorthCentralGrapePMSP.pdf

7. ISU Extension Pesticide Safety Program: http://www.extension.iastate.edu/psep/

8. Gempler’s Pesticide Safety Equipment: http://www.gemplers.com/

9. ISU Extension Worker Protection Standard (WPS) information :

http://www.extension.iastate.edu/psep/WorkerProtect.html

10. USDA National Organic Program: http://www.ams.usda.gov/AMSv1.0/NOP

11. Organic Materials Review Institute: http://www.omri.org/

12. Demeter Biodynamic Certification: http://www.demeter-usa.org/

13. VineSmith Pesticide Guide: http://www.vinesmith.com/spray-guides/

https://ag.purdue.edu/hla/Hort/Documents/ID-169.pdf
http://extension.missouri.edu/sare/documents/MidwestSmallFruitPestManagement2012.pdf
http://www.clemson.edu/extension/pest_ed/issues/resistan.html
http://www.cdms.net/LabelsMsds/LMDefault.aspx
http://www.herbicide-adjuvants.com/
http://www.ipmcenters.org/pmsp/pdf/NorthCentralGrapePMSP.pdf
http://www.extension.iastate.edu/psep/
http://www.gemplers.com/
http://www.extension.iastate.edu/psep/WorkerProtect.html
http://www.ams.usda.gov/AMSv1.0/NOP
http://www.omri.org/
http://www.demeter-usa.org/
http://www.vinesmith.com/spray-guides/
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Thank You


