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Laboratory 
Pesticide Formulations, Labels, and Safety 

 
 
I. Pesticide Formulations 
 
Pesticides are rarely used in their pure form (technical grade). They are processed into a usable form for 
direct application. Formulation is the final physical condition in which the pesticide is sold for use. 
Formulations improve a pesticide’s storage, handling, application, effectiveness, or safety properties. 
 
Manufacturers usually add one or more inert (inactive) ingredients, such as solvents, wetting agents, 
spreaders, or emulsifiers. The resulting formulation is used as is in the package or diluted with water or 
another carrier.  Factors to consider in choosing a formulation are: 
 
• Type of application equipment required 
• Cost of the material 
• Danger of drift or runoff 
• The crop to be treated 
• Ease of handling 
 
The formulation is always listed on the label.  The following information gives a brief description of 
commonly used formulations and their abbreviations. 
 
A. LIQUID FORMULATIONS 
 
1) Emulsifiable Concentrates (EC or E) - Liquid formulations containing the active ingredient, one or 

more solvents, and an emulsifier which allows mixing in water. Most commonly, a concentrated oil 
solution of the technical grade material with emulsifier added to make the concentrate readily mix 
with water.  An EC is the most common and cheapest carrier, but the most dangerous to humans.  

 
2) Solutions (S) - Some pesticide active ingredients dissolve readily in a liquid solvent such as water or 

a petroleum-based solvent.  When mixed with the solvent, these ingredients form a solution that will 
not settle out or separate.  Formulations of these pesticides usually contain the active ingredient, the 
solvent and one or more other ingredients. 

 
3) Ultra-Low-Volume Concentrates (ULV) - Liquid formulations which may be applied with 

specialized equipment as is or diluted with a small quantity of specified carrier.  Designed to apply 
only in ounces per acre. 

 
4) Low-Concentrates (LS) - These formulations, usually solutions in petroleum solvents, contain small 

amounts (usually 1 percent or less) of active ingredients per gallon.  They are designed to be used 
without further dilution for structural pests, space sprays in barns, mosquito control, etc. 

 
5) Flowables (F or FL) - Liquid formulations consisting of a finely ground active ingredient suspended 

in a liquid.  Flowables are mixed with water for application. 
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6) Aerosols - These formulations contain one or more active ingredient and a solvent.  There are two 
types of aerosol formulations-the ready-to-use type and those made for use in smoke or fog 
generators. 

 
7) Invert Emulsions - Water-soluble pesticides dispersed in an oil carrier.  Large droplets are formed 

which do not drift easily. 
 
 
B. DRY FORMULATIONS 
 
1) Wettable Powders (WP or W) - Dry, finely ground formulations which look like dusts.  The active 

ingredient is combined with a finely ground, dry carrier, usually mineral clay, along with other 
ingredients that enhance the ability of the powder to suspend in water.  Mixed with water for 
application as a spray.  

 
2) Dry Flowables (DF or WDG) - Dry flowables, also known as water-dispersible granules, are like 

wettable powders except the active ingredient is formulated as a granule instead of a powder.  Easier 
to pour and mix than wettable powders because there is less dust. The pesticide industry is beginning 
to use this formulation more and more commonly. It is usually the formulation of experimental 
compounds prior to labeling and sale. 

 
3) Dusts (D) - Low percentage of active ingredient on a very fine dry inert carrier like talc, chalk or 

clay.  Most are ready to use, but drift and inhalation is a danger. 
 
4) Baits - Active ingredient mixed with food or other attractive substance. 
 
5) Granules (G) - Most often used for soil applications.  The active ingredient is coated or absorbed 

onto coarse particles like clay, ground walnut shells or ground corncobs. Similar to dusts except that 
the particles are much larger. 

 
6) Pellets (P or PS) - Very similar to granules although pellets are usually more uniform (of a specific 

weight and shape). 
 
 
C. OTHER FORMULATIONS 
 
1) Fumigants - Pesticides which form poisonous gases when applied.  Sometimes the active ingredients 

are gases that may become liquids when packaged under high pressure.  Other active ingredients are 
volatile liquids when enclosed in an ordinary container and so are not formulated under pressure.  
They also become gases during application.  Others are solids that release gases when applied under 
conditions of high humidity or in the presence of water vapor. 

 
2) Micro-Encapsulations - Particles of a pesticide, either liquid or dry, surrounded by a plastic coating.  

Mixed with water and applied as a spray.  Encapsulation makes timed release possible. 
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D. CARRIERS  - A carrier is a solid, liquid, or gas substance used to dilute or suspend a herbicide 
during application. Cost and efficiency are very important factors in choosing a carrier, which is 
probably why water is the most commonly used carrier. 

 
1) Liquid Carriers – Includes water, liquid fertilizers, diesel, and similar viscosity oils. Water is the 

most abundant, cheapest, and acts as a relatively good carrier. Problems may occur with dirty or hard 
water. Oil carriers, including diesel, are used for special applications such as dormant applications of 
herbicides on woody species. Oils tend to be very phytotoxic and are most suited for non-selective 
applications. However, vegetable and mineral oils are used with selective weed control treatments 
that contribute minimal phytotoxicity to the plant when used alone. They allow for increased cuticle 
saturation and penetration over water based carriers. Use of oil carriers usually increases the price per 
acre considerably. 

2) Dry Carriers – Used to apply herbicides without further dilution and are the major components of 
granules and pellets. They include attapulgite, kaolinite, vermiculite, dry fertilizers, and polymers of 
starch. Very commonly used in turf management applications. 

3) Gas Carriers – Unlike gasses and solids, gasses are used as propellants rather than as a              
suspension. Compressed air, carbon dioxide, and nitrogen. Not commonly used for herbicides, but 
fungicides and insecticides are commonly used with gas carriers. 
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II.  Pesticide Labels 
 
Labels contain all the information that you receive from the manufacturer about the product. A 
label is a “license to sell”. The label, by law, must be attached to every pesticide container. It acts 
as a source of facts on how to use the product correctly and legally. It also is an important source 
of information on proper treatment should poisoning occur. 
 
Parts of a label include the following: 
 
(a) Brand, trade, or product name 
 
(b) Ingredient statement 
 
(c) Chemical name 
 
(d) Common name 
 
(e) Type of pesticide 
 
(f) Net contents 
 
(g) Name and address of manufacturer 
 
(h) Registration and establishment numbers 
 
(i) Signal words and symbols (Danger, Warning, Caution) 
 
(j) Precautionary statement 
 
(k) Statement of practical treatment 
 
(l) Environmental hazards 
 
(m) Physical or chemical hazards 
 
(n) Classification statement 
 
(o) Reentry statement 
 
(p) Storage and disposal 
 
(q) Directions for use 
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Typical Personal Protective Equipment 

Category I toxicity with skull and crossbones 

III.  Pesticide Safety 
 
A.  Personal Protective Equipment (PPE) 
 
PPE’s consist of clothing and devices that are worn to protect the human body from contact with 
pesticides and their residues. Pesticide labels list 
the minimum PPE that is required to handle that 
particular pesticide. Labels may also list different 
personal protective equipment for different 
activities, e.g. one set for mixing and loading and 
another set for applying the pesticide.  
 
Personal Protective Equipment Includes: 
 
(1) Gloves 
 
(2) Boots 
 
(3) Goggles or Face Shield 
 
(4) Head and Neck Coverings 
 
(5) Respirators 
 
(6) Tyvek Suit or Apron 
 
 
B.  Signal Words 
 
Labels generally do not report the toxicity of a pesticide as an LD50 value. This information can 
be found on the Material Safety Data Sheet (MSDS) available from the pesticide supplier. 
However, the label does include one of three 
signal words that express how toxic a chemical 
is to humans: 
 

Caution 
Category III Toxicity: slightly hazardous 
 

Warning 
Category II Toxicity: moderately hazardous 
 

Danger 
Category I toxicity: highly hazardous 
 
 


