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What are Adjuvants?

 Definitions

 A material added to a tank mix to aid or modify 
the action of an agrichemical, or the physical 
properties of the mixture.  (J. Hazen, 2000)

 Any substance in an herbicide formulation or 
added to the spray tank to modify herbicidal 
activity or application characteristics. (Weed 
Science Society of America, 2019)

 Knowledge about adjuvants has improved, 
so definitions have become more specific



Adjuvants in general

 Most adjuvants have no pesticidal effect if 
not used with a pesticide.

 Some can cause plant injury such as leaf 
burn.

 When adjuvants are recommended, it is 
because they can improve pesticide 
activity or application characteristics.

 We know this through research!

 Some “adjuvants” don’t affect pesticide 
activity directly

 Example: colorants



Additional Considerations
 Most pesticide formulations contain at 

least a small percentage of additives. 
 These are needed to make active 

ingredient sprayable 
 Some special applications require 

additional adjuvants when mixing.
 Example: Thorough coverage needed

 Some product labels may caution 
against adding adjuvants. 
 Can be for various reasons



Common Adjuvants
 Wetting agents 

 Emulsifiers

 Invert emulsifiers 

 Spreaders 

 Stickers 

 Penetrants

 Foaming agents 

 Thickeners 

 Safeners

 Compatibility agents

 Buffers

 Anti-foaming agents



Adjuvants can be a little confusing

 Dozens of manufactures

 Many different product names

 Various types and purposes

 What should I use?

 When is it needed?

 Some claim very lofty results

 Allows reduced rates, reduces 
regrowth, etc.

 This was more so a few years 
back!

?



Major Categories of 
Adjuvants

 Compatibility Agents
 Acidifiers & Buffers
 Anti-foaming Agents
 Spray colorants
 Drift Control Agents
 Water Conditioners
 Surfactants



Compatibility Agents

 Help to suspend 
pesticides when 
combined with 
other pesticides 
or fertilizers

 Used mainly 
when the carrier 
is a liquid 
fertilizer



Acidifiers & Buffers

 Acidifiers are used 
when water pH is high
 Lower pH but do not buffer 

(stabilize pH)

 Buffers change the 
spray mixture pH 
 Resist change if other 

ingredients added

 Proper pH affects 
pesticide stability in spray 
mix



Anti-foaming Agents

 Eliminate excess 
foam that results 
when filling and 
agitating the spray 
tank

 Used in small 
amounts

 Add when foaming 
is observed



Spray colorants / Dyes

 Enables the 
applicator to 
see where 
spray was 
already applied

 Helps operator 
to easily detect  
equipment 
malfunctions
 Example: 

clogged nozzles



Drift Control Agents

 Small spray droplets 
drift more easily

 Anti-drift agents 
increase droplet size

 Thickeners are 
another type 

 Drift control agents do 
not replace good 
techniques!



Water Conditioners

 Modify chemical 
properties of spray 
water
 Minerals such as Ca, Mg, 

Na can reduce herbicide 
activity

 Conditioners make 
water chemistry more 
favorable for pesticides

 “Neutralize” detrimental 
effects of minerals on 
pesticide sprays



Most herbicides are salts 
(have positive and negative parts)

Glyphosate

Triclopyr 3A

Glyphosate

Triclopyr



If mineral content is high, minerals can 
interfere with active Ingredientes

Glyphosate

Glyphosate

Glyphosate



Water Conditioners

 Most common is 
Ammonium sulfate
 Use a spray grade source
 Add to tank before adding 

herbicide

 Can speed up herbicide 
action

 Can be corrosive to 
sprayer parts
 Clean thoroughly after use



Surfactants

 Surfactant = Surface Active Agent
 May do any of these:

Emulsify - allow unlike materials 
to mix
Water & oil

Disperse materials in spray 
mixture

Spread material on surface
Help wet plant surfaces



Why use surfactants? Pesticides may 
not enter plant tissues easily.

http://www.emc.maricopa.edu/faculty/farabee/BIOBK/leafstru.gif
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Surfactant Product Types

 Follow pesticide label 
recommendations!

 Product types include:
Emulsifiers
Wetting Agents / 

Spreaders
Crop oil 

concentrates
Silicone surfactants
Stickers



A Few Examples on 
Using Surfactants



2,4–D / Amine 4



2,4-D can be applied with liquid 
nitrogen fertilizers.
When applyingthis way, compatibility 
aids (agents) may be needed.



Roundup Original



From Roundup Original label – Surfactants, wetting agents adn 
ammonium sulfate may be used in spray mixtures

6.4 Surfactants
Nonionic surfactants (NIS) or wetting agents that are labeled for use with herbicides 
may be added to the spray solution. Do not reduce rates of this herbicide when 
adding surfactants. Read and carefully observe cautionary statements and other 
information appearing on the additives label. When adding additional surfactant, use 
0.5 percent surfactant concentration (2 quarts per 100 gallons of spray solution) 
when using surfactants that contain at least 70 percent active surfactant, or a 1 
percent surfactant concentration (4 quarts per 100 gallons of spray solution) for 
those surfactants containing less than 70 percent active surfactant. 

6.5 Ammonium Sulfate 
The addition of 1 to 2 percent dry ammonium sulfate by weight or 8.5 to 17 pounds 
per 100 gallons of water may increase the performance of this product, particularly 
under hard water conditions, drought conditions or when tank mixed with certain 
residual herbicides, on annual and perennial weeds. The equivalent rate of 
ammonium sulfate in a liquid formulation may also be used. Ensure that dry 
ammonium sulfate is completely dissolved in the spray tank before adding 
herbicides or surfactants. Thoroughly rinse the spray system with clean water after 
use to reduce corrosion. NOTE: When using ammonium sulfate, apply this product 
at rates recommended in this label. Lower rates will result in reduced performance. 
The use of ammonium sulfate as an additive does not preclude the need for 
additional surfactant.



From Roundup Original label – Colorants or Dyes and Drift 
reduction additives may be used.

6.6 Colorants or Dyes 
Agriculturally approved colorants or marking dyes may be added to this product. 
Colorants or dyes used in spray solutions of this product may reduce performance, 
especially at lower rates or dilutions. Use colorants or dyes according to the 
manufacturer’s recommendations. 

6.7 Drift Reduction Additives 
Drift reduction additives may be used with all equipment types, except wiper 
applicators, sponge bars and Controlled Droplet Applicator (CDA) equipment. When 
a drift reduction additive is used, read and carefully observe the cautionary 
statements and all other information appearing on the additive label. The use of drift 
reduction additives can affect spray coverage which may result in reduced 
performance.



Remedy Ultra

>Remedy Ultra can 
be applied in oil, 
water or liquid 
ferilizer. 
>Remedy Ultra can 
be mixed with:
- surfactants
- drift control agents
- deposition aids
- other herbicides
>The order of mixing 
ingredients is 
important







Low volume basal bark applications of 
Remedy Ultra can be applied in oil



Poast



To achieve consistent weed control, always use one of the following additives: 
Dash HC, Sundance HC, methylated/modified seed oil, or crop oil concentrate. In 
addition, urea ammonium nitrate or ammonium sulfate is recommended for use on 
alfalfa, beans, cotton, flax, peanuts, peas, potatoes, soybeans, POAST Protected™ 
field corn, sugarbeets, and sunflowers to enhance activity on certain grass species. 

See Table 4. Additive Rates Per Acre for more information. However, when used 
in many vegetable crops under the following conditions, POAST plus adjuvants 
should be used with caution due to potential crop leaf injury: when the temperature 
exceeds 90˚F and the relative humidity is 60% or greater, or anytime the 
temperature exceeds 100˚F, regardless of the humidity. 

Because most nitrogen solutions are mildly corrosive to galvanized, mild steel, 
and brass spray equipment, rinse the entire spray system with water soon after use. 
UAN and AMS are not recommended in the Pacific Northwest and are not registered 
in California. Consult a MICRO FLO COMPANY, LLC representative or local agricultural 
authority for more information on the use of additives. 

ADDITIVES



Dash HC, Sundance HC, Crop Oil Concentrate, or Methylated Seed 
Oils 

A crop oil concentrate must contain either a petroleum or vegetable 
oil base and must meet all of the following criteria: 
1. be nonphytotoxic, 
2. contain only EPA-exempt ingredients,
3. provide good mixing quality in the jar test, and 
4. be successful in local experience. 

The exact composition of suitable products will vary; however, 
vegetable and petroleum oil concentrates should contain emulsifiers to 
provide good mixing quality. Highly refined vegetable oils have proven 
more satisfactory than unrefined vegetable oils. For more information, see 
Compatibility Test for Mix Components. For most crops, Dash® HC or 
Sundance® HC spray adjuvant may be substituted for crop oil 
concentrate or methylated seed oil; however, for some crops and tank 
mixes, Dash HC, Sundance HC and MSO are not recommended. (See 
Crop-Specific Information for more information.)



Nitrogen source Urea Ammonium Nitrate (UAN): (Commonly referred to as 
28%, 30%, or 32% nitrogen solution), UAN may be used in addition to Dash 
HC, Sundance HC, or crop oil concentrate to improve weed control. DO NOT 
use brass or aluminum nozzles when spraying UAN.



Nitrogen source Urea Ammonium Nitrate (UAN): (Commonly referred to as 
28%, 30%, or 32% nitrogen solution), UAN may be used in addition to Dash 
HC, Sundance HC, or crop oil concentrate to improve weed control. DO NOT 
use brass or aluminum nozzles when spraying UAN.

Ammonium Sulfate as a Water Conditioner to Improve Glyphosate 
Efficacy

Water is a universal solvent that serves as the primary carrier for pesticide 
applications. The quality of the water used as a carrier can have a large 
influence on the performance of herbicides such as glyphosate. Dissolved 
cations such as calcium, magnesium, zinc, iron, and manganese form 
complexes with glyphosate that reduce its efficacy.

Ammonium sulfate (AMS) conditions water by reacting with the dissolved 
cations to form insoluble sulfates that will not react with glyphosate. Spray 
grade AMS should be added to the spray tank and thoroughly mixed before 
adding glyphosate.



Final Points
 Use only those adjuvants that are 

needed
 If it’s not broken, no need to fix it

 Follow Pesticide label 
recommendations
 Products often contain the 

adjuvants that are needed
 Sometimes adjuvant use can be 

detrimental
 What’s needed with one pesticide 

product is not needed with all



Botanical Garden in Santo Domingo, 
Dominican Republic


