Pesticide Formulations - Script
1. Title slide. This unit will discuss the primary pesticide formulations that are available to applicators of pesticides.
2. The information will follow the material presented in Unit 3, of Florida’s Core Manual, Applying Pesticides Correctly. 

3. The objectives of this module are for the learner to gain an understanding of the components of pesticide formulations, advantages and disadvantages of liquid, dry and fumigant pesticide formulations and various adjuvants available for use in pesticide applications.
4. Pesticides are formulated with several major components. All contain an active ingredient, sometimes referred to as the “ai.” This is the part of the formulation that is responsible for the controlling action of the product – either destroying or repelling the target pest. In most cases, a pesticide’s concentrated ai is unsuitable to be applied alone because it may be chemically unstable. For example, the concentrated ai may not mix suitably with water. The formulation’s inert ingredients are added by the manufacturer to make it easier, safer and more effective to handle and apply. A final component, but not always added by the manufacturer, of the formulation is an adjuvant. There are many different types of adjuvants that have differing purposes; however, they are added with the formulation for the same reasons as the inert ingredients – to make the product easier, safer and more effective. Examples of adjuvants include wetting agents, stickers and spreaders.
5. A single active ingredient often is sold in several different kinds of formulations. If you find that more than one formulation is available for the pest control situation, you must choose the best one for the job.

6. When considering choosing a particular formulation, you must take into account several considerations, such as having the right equipment to apply the material, if the formulation can be applied safely under the existing conditions, if it will reach the intended target and stay in place long enough to provide satisfactory control, and if the formulation will harm the surface to which it was applied.

7. Let’s look at some of the most commonly available liquid formulations, all which are applied in the liquid form. The letter symbol for each will often appear on the front panel of the product’s label. RTUs refer to ready-to-use products. We see that E or EC represents an emulsion or emulsifiable concentrate; S, SL or Sc, a water-soluble liquid; and AS, F, L, FL or WDL designates water-dispersible liquids such as a flowables and aqueous suspensions. 
8. The number that appears preceding this code on the label is the amount of active ingredient that the product contains on a per gallon basis. In this example, although Lorsban contains the same active ingredient, but it may be available in different concentrations.
9. The label on this product states that it contains 4 pounds of active ingredient per gallon. Usually, products will range from 2 to 8 pounds of active ingredient per gallon.

10. An emulsifiable concentrate formulation usually contains a liquid active ingredient, one or more petroleum-based solvents, and an agent that allows the formulation to be mixed with water. The majority of these products are oils suspended in water, or referred to as a normal emulsion; the agent that allows it to be mixed with water is known as an emulsifier. This photo shows the concentrated product in the beaker to the left and when mixed with water, they tend to form a milky consistency. There are a few products available as invert emulsions, which is water suspended in an oil-based carrier.
11. They are used in a wide range of pest control industries, are relatively easy to handle, require slight agitation, are not abrasive to equipment, do not plug screens or nozzles and leave little residue on treated surfaces.  Some disadvantages include potential for plant injury, easy absorption into human skin, deterioration of rubber or plastic hoses, discoloration of painted surfaces, corrosiveness, and flammability.

12. Some pesticide active ingredients dissolve readily in a liquid solvent, such as water or a petroleum-based solvent.  When mixed with the solvent, they form a solution that will not settle out or separate.  Solutions may be used in any type of sprayer indoors or outdoors.
13. Some solutions are products that contain the correct amount of pesticides pre-mixed into them and require no additional dilution and mixing. These products often contain small amounts of active ingredients and many are designed for use around the home.
14. Water-dispersible liquids, such as flowables, contain insoluble solids that are finely ground and mixed with a liquid, along with inert ingredients, to form a suspension.  Flowables are mixed with water for application and are similar to emulsifiable concentrates or wettable powders in ease of handling and use and are used in many of those same types of pest control applications.
15. Smoke- and fog-generating formulations broken into a fine mist or fog and are used mainly for insect control within structures, such as warehouses and greenhouses. They easily fill the entire space with pesticide upon release, but require specialized equipment, are difficult to confine to the target site, and may require respiratory protection to prevent inhalation injury.

16. Invert emulsions contain a water-soluble pesticide dispersed in an oil carrier. They require a special kind of emulsifier that allows the pesticide to be mixed with a large volume of petroleum-based carrier. When applied, invert emulsions form large droplets that do not drift easily. They are most commonly applied for vegetation control along rights-of-way where drift especially needs to be minimized.
17. The abbreviations listed are for some of the more common dry pesticide formulations commercially available. These include dusts, baits, granules, wettable and soluble powders, dry flowables and water-dispersible granules.
18. Dusts are generally ready-to-use and contain a low amount of active ingredient along with a very fine inert carrier made from talc, chalk, clay, nut hulls or volcanic ash. Dusts easily drift into nontarget sites because of their light weight. They may be used in agricultural settings, but also in the structural pest control industry where they are applied in cracks and crevices.

19.  A bait formulation is an active ingredient mixed with food or another attractive substance, so it does not require mixing. The bait either attracts the pests or is placed where the pests will find it. A common characteristic with dusts, the amount of active ingredient in most bait formulations is quite low, usually less than 5 percent.

20. Baits are used inside structures to control ants, roaches, flies and other insects and for rodent control. Some baits are available for lawn and garden use to control pests such as slugs and snails and ants. Consideration of placement location is important because they can be attractive to children and pets, and other non-target animals may be poisoned as a result of feeding on the bait. Advantages of baits are that they are ready to use, the entire area does not need to be covered since the pest will come to the bait, and they control pests that move in and out of the area.
21. Granular products are bound on a dry inert ingredient substance and applied as is. They are widely popular in use on lawns; many active ingredients are available impregnated on fertilizer particles and applied with various types of spreaders.
22. They are sold as ready-to-use products and because of their weight, drift is of little concern. However, off-target movement is still a potential hazard with granules in that rain or wind can move them. Their heavy weight causes them to be bulky when handled as they tend to contain only a small portion of active ingredient. Their distribution to the target site is more difficult to cover uniformly than a pesticide applied as a liquid spray. Another drawback is that there is potential for consumption by non-target organisms, such as birds. Their degradation process slowly releases the active ingredient over time, usually when activated by moisture. Some granular product labels will have instructions on incorporation into the soil for best results.
23. Wettable powders are dry, finely ground formulations that look like dusts, but contain a wetting agent that allows their mixing with water. They usually must be mixed with small amounts of water to form slurries before loading into application equipment to be applied as a spray. The beaker on the right has some of the product settling out to its bottom after only a short amount of time. Wettable powders usually contain at least 50 percent active ingredient.

24. The particles do not dissolve in water and settle out quickly unless constant agitation is used to keep them suspended.  Compared to emulsifiable concentrates, they are less likely to cause harm to treated plants and surfaces and are not as readily absorbed into the eyes and skin.  They do pose some inhalation hazard to the applicator during the pouring and mixing process; they are abrasive to pumps and nozzles and often clog nozzles and screens.

25. Dry flowable and water-dispersible granules are like wettable powder formulations, except the active ingredient is prepared as granule-sized particles.

26. They possess the same advantages and disadvantages as wettable powders, except they are easier to measure and mix, and they pose less of an inhalation hazard to the applicator during the pouring and mixing process.

27. Fumigants may be sold formulated as liquids, solids or gases. Those that are solids and liquids evaporate into the gaseous state during or shortly after their application. Gas formulations are designed to be metered into the target site. They are used in a wide array of settings, including structures such as greenhouses, warehouses and dwellings, ships, boxcars, aircraft, trucks, storage facilities. Some are labeled to be applied to the soil.
28. They are highly toxic to a wide range of organisms; their primary targets are insects and vertebrate pests. Because they are gases, they easily move off-site if not in a confined space. In spaces that are not confined, proper sealing is required and then adequate ventilation prior to re-entry. Each fumigant label will specify the type of respiratory protection that is necessary while handling. Advantages of fumigants are that they are toxic to a wide range of organisms, can penetrate into places where it is impossible for other pesticides to reach, and usually a single application is all that is necessary for adequate control.
29. Not often, but accidents do happen with these materials. This is an unfortunate example that occurred in Fort Lauderdale in the 1990’s following a structural fumigation job.

30. Most pesticide formulations contain at least a small percentage of adjuvants. They can be thought of as chemicals that are added to the formulation or tank mix to make the pesticide formulation safer or more effective. There are many different types of adjuvants available as can be seen listed here.
31. If it is necessary to add an adjuvant to the tank, the pesticide label will give specific instructions to the user.
32. Credits.

