Principles of Pest Control - Script
1. We will discuss principles of pest control, focusing on types of pests and the various methods used to control them. Examples will be illustrated with all relevant areas for discussion.

2. This slide set is an overview of Unit 1 in the Applying Pesticides Correctly manual (aka Florida’s core manual). Pesticide applicators in Florida who aspire to become certified and licensed are required to pass the licensing core exam based on the entire contents of this manual. In addition, they must pass at least one category exam, depending upon the nature of their work. The Applying Pesticides Correctly manual is available from the IFAS Extension Bookstore by calling 1-800-226-1764 or online at http://IFASbooks.ufl.edu.

3. How is a pest defined? A pest is anything that competes with humans, domestic animals or desirable plants for food and water. A pest causes injury to humans, animals, desirable plants, structures or possessions. A pest may spread disease and cause annoyance.
4. Shown here are the 7 major classes of pests and a common example is listed to the right for each class. There are many examples that you may think of for each class, but each example shown represents pests that we may encounter in Florida.

5. Pests may be also classified by the manner in which they occur. A pest that is considered to be continuous would be a pest that we may encounter on a regular basis and require control on a regular basis. A sporadic pest is one that is not seen on a regular basis, but may appear under certain conditions. Sporadic pests therefore would necessitate occasional control. Potential pests are those that are not necessarily present, but they pose as a threat to enter into our environment. When they do, sometimes control may be required.
6. Weeds may be thought of as an example of a continuous pest under many different settings. Continuous because they require control measures on a seasonal basis as a standard practice.

7. Migratory pests would be more common in areas that are more seasonal. These pests would migrate into a certain geographic location when the environmental conditions are met that are most suitable for their survival. Because migratory pests would not overwinter or persist in an area that is not suitable for their survival on a year-round basis, their control would only be required on an occasional basis.

8. Potential pests are those that threaten our environment. Because of Florida’s climate, our state has many potential pests to enter and gain a foothold. This fruit fly, which is a native of South America, is just one of many potential pests to our state. Recently, we thought of soybean rust to be a potential pest to this state and the United States. Its classification will now likely be changed.

9. Think of proper pest identification as the first step in a pest management plan. In order to choose an appropriate control tactic, you have to have an accurate identification. 
10. To do this, you need to know the physical features of the pests likely to be encountered, characteristics of the damage they cause, their development and biology, whether they are continuous, sporadic or potential pests, and what your control goal is.

11. These considerations should be taken into account when planning a pest management strategy. Depending upon the situation, will control measures be put into effect only when the damage that a pest is causing is greater than what can be accepted? That will depend upon individual preferences and the situation where a pest is occurring. An example where little tolerance for damage would be with controlling a certain pest, such as mosquitoes, where public health issues are at stake. In some cases, strategies may be employed to reduce pest numbers to an acceptable level. This strategy is often used in agricultural production systems where pest thresholds have been studied and documented. In most of these systems, complete pest removal, or eradication, is not practical. Another key consideration is if the control measure will not harm the environment or desirable organisms that may be present at the site. This consideration should take into account as natural resources such as water, desirable plants and animals, beneficial insects, and humans who may be affected by the control action.
12. The vast majority of living organisms are not pests. Rather, they have ecological significance and some have beneficial properties because they may feed or parasitize those undesirable organisms. In this example shown, a lady-bird beetle is feeding upon plant-damaging aphids.
13. When selecting a pest control goal, there are three basic choices and you have to decide what is best for the situation. With prevention, applied controls such as screening to keep insects out of a structure, PRE herbicides applied for reducing weed emergence, and using sound sanitation measures to prevent the spread of plant disease, are all examples of this philosophy. Suppression is commonly accomplished by having an understanding of thresholds. As previously mentioned, suppression is commonly used in IPM programs where some pest numbers or damage can be accepted. Eradication is very difficult and generally not practical. Eradication’s goal is total pest elimination. This philosophy is used with government quarantine programs for potentially destructive or harmful pests that threaten certain areas with their presence, such as citrus canker.

14. Preventive measures can be taken when the presence of a pest can be determined prior to its arrival. Understanding growing degree days has been a traditional approach with insect control and using temperature and humidity data for predicting plant disease outbreaks are examples of successful preventive pest control techniques.

15. The massive densities of multicolored Asian lady beetles shown on this slide represent the real need for suppression in a structural setting. Reducing the number of these nuisance indoor pests is the goal.

16. The Mediterranean fruit fly is a pest that is under constant watch in Florida. Because it is notorious as one of the most destructive insect pests in the world, when it has been detected in our area, extensive efforts went into effect in detection and eradication. There are other examples of eradication programs in this country, such as the boll weevil in some cotton-growing states and gypsy moth in states with large acreages of hardwood forests.
17. A threshold is a term that has been alluded to earlier. In the context of pest management, it may be thought of as the level of pest numbers where a control action should be taken. There are three different goals of this concept, depending upon the situation. It’s very difficult, if not impossible, to put a price on aesthetics. In landscaped areas, aesthetics dictate that there will likely be little tolerance of pests, and its cost can be steep. Economics commonly drive thresholds in production agriculture. When thresholds are known for a certain pest and commodity, by monitoring the pest numbers, it can be determined the proper time to treat. In reality, thresholds are dynamic and are affected by a number of factors, including pest and crop stage of development, environmental conditions, commodity prices and if multiple pest species are present. Where there are health concerns, thresholds can be very simple – pests that can cause disease will not be tolerated.
18. This slide graphically demonstrates a simple threshold. On the vertical axis, we see the pest density. This is plotted over time on the horizontal axis. It shows that a treatment should be applied at the stage where pest numbers reach a point that will be causing more damage than can be withstood. For example, a threshold in citrus may be 5 mites found per leaf when treatment is justified. It is at this point where treatment should be made to prevent economic loss from the damage caused by the mites.
19. The only way that we can ascertain if this type of threshold is effective is by monitoring. In the previous graphic example, monitoring told us that mites were present along with their densities. We know through research and experience that when the population reaches 5 mites per leaf, treatment is warranted. Subsequent monitoring will determine if the treatment was effective against the mite population, but will also give us information on other pest species that need watching.

20. Unfortunately, control measures can have adverse effects. These effects should be taken into consideration prior to selecting a tactic. Consider if people will be on or near the site to be treated. In Florida labor-intensive agriculture, that is commonplace with workers. Because there are densely populated urban areas, often adjacent to sites of production agriculture, people who don’t necessarily work on the agricultural establishment can be affected. The same may be stated for control tactics used for pests in urban sites – people will be around. Our natural resources, air and water should be taken into account. In this state, one is never far from water, be it ground or surface sources. The bottom line is to keep in mind that most sites, in some manner, will be disrupted by a control action. This disruption may be in the form that beneficial organism populations will be reduced such that pest numbers may soon increase again or a different pest species’ population will greatly increase.
21. Although in theory it has been practiced for a very long time, the concept of IPM, for Integrated Pest Management, has only been around for a short time. The IPM philosophy has several cornerstones – combining both natural and applied control methods, reduction of pests to an acceptable level and does not necessarily rely strictly on pesticides to do so.
22. The keys to a successful IPM control program are quite involved, but it begins with knowing how to identify pests and all of the other factors listed here that we have discussed in greater detail.
23. Let’s look at some examples of control tactics used in IPM programs, first with natural control. We can break out 5 main categories that would fit under this heading – climate, natural enemies, geographic barriers, food and water supply and shelter. We’ll take each of these and provide a specific example.

24. Pests are dependent upon climate for their reproduction, development and survival. When the climate is unsuitable for a certain pest species, then it really becomes irrelevant. It’s not possible to alter climate in many cases, but in some places on a smaller scale it can be done. For example, controlled environments such as greenhouses can be manipulated.

25. In too many cases, people don’t take into account the tremendous role that natural enemies play in keeping pest populations in check. When a natural enemy of a certain pest is taken out of an ecosystem for whatever reason, pest populations can explode. Natural enemies come in all forms of life as can be seen by the examples listed on this slide.
26. Geographic barriers, including mountain ranges and large bodies of water may prevent a pest from naturally migrating into a distant location. Many of our pests in the United State are present because of human activities which assisted in their importation. Although soybean rust had been present in South America, it is thought that a hurricane was necessary to blow the pathogen’s spores into this country – many miles over open water.

27. This is a simple equation to eliminate certain pests. Take away their food and water sources and you take away their survival. This is a key concept in urban pest management where indoor pest control is desired. Eliminating standing water sources where practical can be an effective measure in reducing numbers of mosquitoes.
28. Many pests will depend upon shelter for overwintering or hiding purposes. Sites which harbor plant debris, such as former crop residues, including stalks and leaf litter, and field or grove borders with weeds and/or woods are ideal for such overwintering activities.  
29. Now let’s look at applied control measures that can be used in pest control programs. These measures are those that are actually easier to initiate and manipulate than those natural control measures. We can classify these as using host resistance, biological control, cultural control, mechanical control, sanitation and chemical control. Like the natural control measures, we’ll look at some examples of each tactic.

30. Selecting certain plant species and varieties for defending pests is a simple concept for using the term, host resistance. Host resistance can work in 3 ways. First, the host plant possesses some chemical that will either repel or prevent the pest from completing its life cycle. Plants that have had Bt incorporated into their genetic makeup are an example for defending against insects. A second manner in which host resistance is effective is that certain varieties are more vigorous under a certain set of conditions. When a plant is healthy and actively growing, pest damage may be minimized. In landscape settings, ornamentals that are stressed may be more prone to disease or insect damage because they are not healthy enough to combat the action of the pest. The third method of how host resistance works is that the plant has some physical characteristic that make it difficult for the pest to attack. A plant may have hairs or waxes present on its surfaces that prevent a pest from reaching its tissue.
31. A pest’s natural enemy may already be present in any given location. In some cases, predators or parasites specifically targeting a certain pest may be purchased and then released into the target area if they were not there. These should not be thought of as a means of eradication. In some instances, satisfactory control may be achieved by using predators or parasites alone; in others, they may be only a supplement. The use of sterile male insects is a simple concept. The insects are sterilized in the laboratory, then, released into a certain area. The idea is that the sterile males will mate with females of the wild population and they in turn will lay unfertilized eggs. In time, the insect population would be reduced. Pheromones are probably most effective used as an aid to monitor insect populations. Sometimes a manufactured pheromone is produced and then released to confuse males and prevent mating. Releasing juvenile hormones to an area can reduce pest numbers by keeping some immature insects from becoming reproducing adults. Microbial pesticides include such products that contain Bt and have been widely accepted for many specific insect pests. 
32. Cultural control involves a variety of tactics. Crop rotation is one of the most commonly practiced cultural methods. The goal is to plant a host crop that is not susceptible to a certain pest that is present on that site. Trap crops attract a certain pest away from its host. Pruning may remove diseased plant material or it may be done to promote plant vigor. Pruning can also be effective in opening up the canopy to promote better air circulation, thus creating an environment which is less conducive to plant pathogens. By altering the planting date, damage from a certain pest may be avoided simply because of the lack of the pest’s presence at that particular time. Altering the harvest date can “cut the crop out from under the pest.” Adjusting row width has been effectively used for enhanced weed control from the shading effects over the soil surface. The narrower rows close their canopy in a shorter period of time, thus there is less light penetration directly to the soil. Optimal sunlight is required for weed seed germination.
33. Mechanical control, such as using screens, is a common recommendation in structural pest IPM programs to prevent pest entry. Trapping for vertebrate pests can be effective, but is more useful as a monitoring technique for insects. Light, heat and cold can be used to suppress or eradicate some pests. Steam sterilization of soil, potting media and containers can effectively eliminate pests.

34. Clean-up of garbage and plant residues attempts to create an environment that is not conducive for pest habitat. Proper manure management can be effective for insect control in livestock confinement areas. Planting pest-free seed and transplants is the best way to get a crop off to a clean, vigorous start. Using disinfectants to decontaminate pruning equipment can prevent disease spread in sites such as greenhouses, groves and nurseries.

35. Chemicals may be the fastest and only way to control some pests in certain situations. They may do so by repelling the pest or by a poisoning action. Plant growth regulators are officially classified as pesticides. They are used to synthetically alter normal plant growth into some desired growth pattern. With some crops, it is desirable to remove the foliage chemically with a defoliant to facilitate harvesting. These and desiccants are also classified as pesticides.
36. Pesticide resistance developed soon after the onset of modern day chemical pest control. The house fly was the first pest known to become resistant to the early chemical insecticide DDT, shortly after it became widely used.  Today, there are many types of organisms, not just insects, that are resistant to pesticides that once effectively controlled them under normal circumstances. 
37. There are several reasons for resistance. The most commonly accepted reason is that pests within a population vary in their susceptibility to a given pesticide mode of action. If there are only a few members of that population who have resistance traits, they will eventually be selected out by continued use of the pesticide mode of action. Over time, there numbers will increase and they will become the dominant population. It is for this reason that resistance management stresses the need to rotate different chemical modes of action when selecting a pesticide. Emphasis should be placed upon understanding the products that are available with different modes of action. Although not common, genetic mutation can be responsible for resistance.
38. Resistance to a pesticide should not be the first thing to blame when a control failure occurs. There are likely other reasons or combination of reasons. These include choosing the wrong pesticide for the job or not applying the proper rate at the proper time. The failure may have been due to a simple incorrect identification of the pest, thus choosing the wrong pesticide and/or use pattern. Perhaps the wrong equipment was selected to do the job or even the right equipment will not be effective if not accurately calibrated to deliver the intended amount. Another reason for control failure was that a reinfestation may have occurred. The original population may have been controlled, but it was a short-lived period of control because a contact or non-persistent pesticide was applied. When it comes down to pest control failure, most often the reason is human error.
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