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Technical aspects on 
Adjuvants & Conditioners.



A D J U VA N T S
“A substance other than water without significant pesticide 
properties, which enhances or is intended to enhance the 
effectiveness of an agrochemical, when it is added to that 
agrochemical”

STICKERS
The most effective stickers and extender contain polymers of styrene and butadiene, 
similar to Latex, which when used in spray solutions can perform a number of functions:
 
• Increase the adhesion of the spray solution to a leaf surface, put simply they stick 

them on.
• Reduce evaporation of the pesticide. The vapour pressure of the pesticide is reduced 

and the evaporation rate so diminished. 
• Provide a waterproof coating. Stickers reduce the potential for pesticide to be washed 

off the leaf if rainfall or irrigation follows application.
• Can reduce the breakdown of the active ingredients by providing UV protection.

Stickers contain other surfactants and wetter to ensure good target coverage by the 
applied spray.

Sticker activity is generally more useful for non-systemic agrochemicals such as 
insecticides and protectant fungicides.

ANTI-FOAMING AGENTS
Some agrochemicals when added to the spray tank can create foam, very inconvenient 
when filling sprayers. Usually caused by the formulated adjuvants within the products 
included, it can be exacerbated by the type of spray tank agitation. This foam can be 
reduced or eliminated by a small amount of foam inhibitor. 

The most commonly used one is a silicone/carbon polymer known as Dimethylpolysiloxane 
available as a separate product which is added to 
the spray tank prior to adding any other products to prevent foam formation.



WHY ARE ADJUVANTS NEEDED?
Whilst manufacturers of agrochemicals 
in general formulate their products with 
adjuvants, there are a number of factors 
that may compromise the effectiveness of 
that product: 

The inbuilt adjuvant formulation in an 
agrochemical is designed to be effective 
at the full label dose of the product. It 
is common to use reduced doses of 
products, and the adjuvant loading can be 
topped up to ensure maximum efficacy of 
the products used.

Many agrochemicals are registered 
in more than one country. Differing 
weather conditions and targets across 
geographical regions may well affect 
efficacy. Additional adjuvant can often 
overcome these variations in performance. 

Some newer low dose, highly 
concentrated products cannot be 
formulated with adjuvants as there is 
no ‘room’ left to add them.  Often these 
products will stipulate that these products 
require an additional adjuvant.

The role of adjuvants is to enhance the 
efficacy of the product being used.
Depending on type, adjuvants may 
increase the products’ activity, increase  
absorption, improve the spread over the 
target, increase rain-fastness or alter 
the physical characteristics of the spray, 
reducing drift. 

Adjuvants act in a number of ways 
depending upon type; in general they can 
be grouped as:

Wetters, spreaders, stickers, surfactants, 
oils, penetrators, water conditioning 
agents, acidifying agents and buffering 
agents.

Many adjuvant products are formulated 
to contain a number of active ingredients 
which combine two or more of these 
functions.

De-foaming and drift reduction products 
are important to improve the timeliness or 
ease of herbicide application. 

HOW DO ADJUVANTS WORK?
To be effective any herbicide, fungicide, 
insecticide or plant nutrition product 
must:
• Retain its activity once diluted in the 

spray tank.
• Contact the target surfaces, primarily 

the leaf or perhaps the soil for some 
products.

• Be retained on the target surfaces 
long enough to penetrate or be 
absorbed.

• Reach its target in order to be 
effective.

Factors which can reduce the affect the 
agrochemical and its application:

Environmental – temperature, rainfall, 
drought.

Water – pH and hardness.

The target – waxy leaves, hairy leaves, 
leaf angle, target size, soil conditions.

Tank mixes – mixes of different products 
may affect overall efficacy.

Application machinery – nozzle choice, 
spray pressure, water volumes, ground 
speed.

The effect of the adjuvant depends upon 
the property of the adjuvant formulation 
and a combination of the factors above

METHYLATED SEED OILS
Oils have been used as adjuvants for many years. Modern oil based adjuvants tend to fall 
into two groups, petroleum based oils and seed oils including vegetable oils.

Methylated Seed Oil (MSO) is produced by the reaction (esterification) of a fatty acid 
(derived from the seed oil – usually rape seed oil) with methyl alcohol. Seed oils perform 
better when they are in the methylated oil form and methylated seed oils are better 
solvents than petroleum-based oils.

Oils are wetters and penetrants, they work by enhancing  the spread of the droplet on 
leaf surfaces and by disrupting the cuticle, in doing so increase the both coverage and 
penetration of the active ingredients into the plant. They also slow evaporation rate 
and increase drying time of the spray droplet and so increase the uptake of the active 
ingredient.

Generally, oils act on both the leaf surfaces and in the cuticle, whereas surfactants only act 
on the leaf surfaces.

WATER CONDITIONERS – acidifying agents and buffering agents.
Water used in a sprayer will always contain levels of dissolved mineral salts, such as 
Calcium, Magnesium, Sodium and Potassium. Water with high levels of these ‘cations’ will 
be hard and tend to be alkaline.

The cations in hard water reduce the activity of some agrochemicals by locking up the 
active ingredient. Commonly affected ai’s include sulphonyl urea and ALS products, some 
phenoxy herbicides and most commonly glyphosate. Once locked up, these compounds 
remain inactive and are effectively lost.

Alkaline water can also promote alkaline hydrolysis, causing some plant protection 
products to degrade rapidly in the tank. Pyrethroids, OPs and glyphosate are especially 
susceptible.

Water conditioners, by altering the properties of water to one that suits active ingredients, 
ensures the active ingredient remains just that, ‘active’. 

Simple water conditioners modify the pH of spray solutions and are most frequently used 
to reduce the pH of water to slightly acidic. 

More complex water conditioners are formulated with surfactants and buffering agents to 
reduce and then maintain the spray solution at a low pH.

Most commonly, phosphoric acid is used in water conditioners, formulated with other 
surfactants and buffering agents.



SURFACTANTS
Surfactants are the most widely used and probably the most important of all adjuvants.

Water has high surface tension and beads or rolls off on waxy surfaces. Therefore aqueous 
agrochemical solutions frequently bounce off or run off leaf and stem surfaces.  

Adequate retention of aqueous sprays on plant surfaces is difficult to obtain and requires 
that spray solutions be modified to wet the waxy cuticle.

Surfactants are unique molecules because they contain both lipophilic and hydrophilic 
parts. Where the target is a plant, the cuticle, or outer layer of the leaf, is wax and therefore 
hydrophobic, water repelling. 

All types of surfactants reduce surface tension in the spray droplet, which ensures that the 
formulation spreads out, wetting the target more effectively.

When surfactants are added to the spray solution, the hydrophilic part attaches itself to 
water molecules and by doing so reduces the surface tension. As the concentration of 
the surfactant increases, surface tension is reduced until  the water droplets collapse and 
spread, increasing the physical area of contact. 

Surfactants bring the agrochemical into a more intimate contact with the leaf surface and 
importantly help keep it in a soluble form, increasing the potential of absorption. 

Some surfactants help maintain the active ingredients in a liquid form, preventing 
crystallization on the leaf surface. ORGANOSILICON SURFACTANTS

Organosilicon surfactants reduce surface 
tension of water based spray solutions far 
greater than other surfactants. Lowering the 
surface tension by such a degree causes 
extreme spreading of spray droplets such 
that entire surfaces can be covered by a 
small amount of spray.

Typically these surfactants may be able to 
reduce surface tension to a level that allows 
stomatal penetration, flooding the stomatal 
spaces. As a result, speed and degree of 
uptake of the agrochemical is enhanced, 
with the benefit of rapid rainfastness.

Additionally, improved coverage into areas 
not directly accessible to the spray droplet is 
achieved as a result of extreme spreading.
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