
© 2015 by the University of Idaho and Idaho State Department of Agriculture PSEP© 2015 by the University of Idaho and Idaho State Department of Agriculture PSEP

Adjuvants and the Water 
Droplet

Squeezing More Efficiency 
Out of the Spray Application

Sherm Takatori, ISDA



© 2015 by the University of Idaho and Idaho State Department of Agriculture PSEP

www.ppp.purdue.edu

Thanks to Fred Whitford of Purdue University in Indiana



© 2015 by the University of Idaho and Idaho State Department of Agriculture PSEP

• Is there science 
behind adjuvants?

• Do they work? 

• Are they worth the 
money? 
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The Spray Water 
Droplet
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Unlocking the Mysteries    

of the Water Droplet is 

Important Because It 

Forms Most of the Spray 

Mixture 

• Water is not ‘just’ the carrier

• Water is not pure

• A very complex molecule
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Water is a polar 

compound
— +

+
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Water droplets bounce, break, runoff, stick 

together
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When water dries herbicide salt remains
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Water repelled by waxes on surface
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Ca ++ Mg ++

Fe ++1. Negative Charged 
Glyphosate Molecule

2. 

Negative Charged 
Glyphosate 

Molecule

Ca ++

3. Glyphosate Salt Complex

Negative Charged 
Glyphosate 

Molecule

Water may contain minerals bind to the pesticide
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Pesticide in the Droplet: pH breaks down the pesticide
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*ALWAYS READ AND FOLLOW LABEL DIRECTIONS. © Winfield Solutions, LLC 

Effect of Water on Pesticide Efficacy 
Red = rapid degradation of pesticide, Yellow = moderate degradation of pesticide, Green=slow degradation of pesticide  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Active Ingredient 
Optimum 

pH 
Alkaline 
(pH 8-9) 

Neutral 
(pH 7) 

Acidic 
(pH 4-6) 

Abamectin 6.5       

Acephate 7       

Acetamiprid 7       

Ancymidol 6       

Azadirachtin 6       

Azin-phos methyl 6       

Azoxystrobin 6       

Bendiocarb 7       

Bentazone 8       

Beta-cyfluthrin 7       

Bifenthrin 6       

Boscalid 7       

Captan 6.5       

Carbaryl 7       

Carbofuran 5       

Chlorantraniliprole 7       

Chlorfenapyr 6       

Chlorothalonil 7       

Chlorothalonil, 
Thiophante-methyl 

6.5 
      

Chlorpyrifos 7       

Chlorsulfuron 7       

Chormequat 6       

Clethodim 6       

Clopyralid 7       

Clothianidin 7       

Copper 6       

Copper Hydroxide 7       

Copper Sulfate 6.5       

Cyfluthrin 7       

Cypermethrin 4       

Cyromazine 6.5       

Daminozide 7       

Deltamethrin 7       

Diazinon 7       

Dicamba 5.5       

Difenazate 7       

Dimethoate 4       

Dimethoate 5       

Dimethomorph 6       

Dimethyl 5.5       

Diquat 7       

Disulfoton 5       

Dithiopyr 7       

Edosulfan 6.5       

Esfenvalerate 7       

Ethephon 5       

Etridiazole 7       

Fenarimol 6       

enhexamid 6       

Fenoxaprop 7       

Fenpropathrin 6       

Fenpyroximate 7       

Fluaizifop-p-butyl 7       

Fludioxonil 7.5       

Fluprimidol 7       

Foramsulfuron 7    

Fosetyl Al 6       

Gamma-cyhalothrin 7       

Gibberellic Acid 6       

Active Ingredient 
Optimum 

pH 
Alkaline 
(pH 8-9) 

Neutral 
(pH 7) 

Acidic 
(pH 4-6) 

Glyphosate 5       

Hexythiazox 7       

Hydrogen Dioxide 6       

Imazaquin 7       

Imidacloprid 7       

Indoxacarb 7       

Iprodione 7       

Isoxabin 7       

Kresoxim Methyl 6.5       

Lambda-cyhalothrin 7       

Malathion 5       

Mancozeb 7       

Mefenoxam 7       

Mefluidide 6.5       

Methamidophos 5.5       

Methomyl 7       

Methyl parathion 7       

Metolachlor 7       

Myclobutanil 7       

Naled 5       

Oryzalin 6       

Oxadiazon 7       

Oxamyl 5       

Oxyfluorfen 6.5       

Paclobutrazol 7       

PCNB 7       

Pelargonic Acids 7       

Pendimethalin 6       

Permethrin 4       

Phenylmethyl, 
Gibberellins 

6 
      

Phorate 6       

Phosmet 5       

Piperalin 6       

Potassium 
Bicarbonate 

8 
      

Potassium Salts 7       

Prodiamine 7       

Pronamide 7       

Propamocarb 7       

Propiconazole 7       

Pymetrozine 6       

Pyraclostrobin 7       

Pyriproxyfen 6       

Sethoxydim 7       

Spinosad 7       

Thiamethoxam 7       

Thiophanate-methyl 6.5       

Triadimefon 7       

Trichlorfon 5       

Trichoderma 
harzianum 

6 
      

Trifloxy Sulfuron-
sodium 

7 
    

  

Trifloxystrobin 6       

Triflumizole 7       

Trinexapac-ehtyl 7       

Uniconazole 6       

Zeta-cypermethrin 7       
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pH = 5.0 pH = 7.0 pH = 9.0
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pH and hardness not related
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The Spray Droplet Is The Delivery System

Adjuvants Added to Alter Water Chemistry and Droplet
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All of These Are Adjuvants 

• Antifoam

• pH adjusters 

• Buffering agents

• Water conditioning agents

• Surfactants/ “wetters”

• Stickers

• Oil concentrates

• Humectants

• Drift control/deposition 

Adjuvants are 
added to 

enhance the 
spray water 

droplet 

Laundry 
detergent

Tank Cleaner 
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Antifoam
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pH adjusters and Buffering agents 
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Water conditioning agents (hardness/ph)
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Negative Charged 
Glyphosate Molecule

-single negative

Negative Charged 
Glyphosate Molecule

- single negative

Ca ++

Ammonium 
Ion +

Sulfate - -

Ammonium 
Ion +

Sulfate - -

Mg ++

Ammonium 
Ion +

Sulfate - -

Ammonium 
Ion +

Ammonium 
Ion +

1. Prevents minerals from reacting with herbicide.
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Leaf 
Surface 

No 
Surfactant 

 

Surfactant 

Reduction of Droplet  

Surface Tension 
Surfactants (“wetters”)

—surface active  agent or spreader—
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Surfactants (“wetters”)

—surface active  agent or spreader—
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Oil concentrates
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With AdjuvantWithout  Adjuvant
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Drift Control Adjuvants

• Significantly reduce fines 
or driftable particles.

• Increase the ratio of 
desireable droplet sizes 
(250-400µ)
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Drift Control Adjuvants

• Synthetic Polymers
‐ Modified polyacrylamides

‐ Good solubility, pump shear 
stability, increased leaf 
retention, lower costs

• Natural Polymers
‐ Hydro Propyl Gar (HPG) 

and xanthan gum

‐ Poor solubility, good pump 
sheer stability, increased 
leaf retention, higher costs
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Drift Control Adjuvants

• Oil Emulsion Based
‐ Newer Technology

‐ Doesn’t negatively affect the 
spray pattern
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Water Droplet Chemistry

Adjuvant Used to Alter Water Droplet

Testing Your Knowledge On 

Adjuvants
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Water Droplet Chemistry

Adjuvant Use to Alter Water

Testing Your Knowledge On Adjuvants

Pesticide and Adjuvant 

Labels
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It’s all about the spray droplet!
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• Is there science 
behind adjuvants?

• Do they work? 

• Are they worth the 
money? 
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Are they worth the 
money?

• For sure if the 
pesticide label 
requires it. 

• Recommendations 
supported by data 
and experience
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