Ornamental & Turf Pest Control Certification Training – Script
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1. This tutorial will review the material that is covered in the Ornamental & Turf Pest Control study guide. This presentation is designed for those seeking study assistance in preparing for certification exams in the following pesticide applicator categories: Ornamental & Turf, PCO Lawn & Ornamental, Limited Lawn & Ornamental, and Limited Commercial Landscape Maintenance.

2. The content of this discussion is based upon selected chapters from the Ornamental and Turfgrass Pest Management manual for pesticide applicator certification. It is an excellent reference done in full color and will provide benefit to those working in this industry. The manual may be purchased from the University of Florida/IFAS Extension Bookstore by calling 1-800-226-1764 or on-line at the address shown here.
3. This section will discuss integrated pest management, IPM, in the landscape.
4. Integrated Pest Management means that you use the best, most effective and safest ways to manage pests on ornamental plants and turfgrass. Ornamental plants include trees, shrubs, groundcovers and flowers. Turfgrass is a special-use groundcover, generally used as lawns. It includes St. Augustinegrass, bahiagrass, bermudagrass, zoysia and centipedegrass. The key word in IPM is management. You cannot get rid of pests entirely. Nor should that be your goal. Instead, you manage them. This way you keep pest numbers and damage at an acceptable level. IPM centers on preventing pests or their damage for a long period of time by: using a combination of management practices, using pesticides only if pest levels show chemicals are necessary, using pesticides to remove only pests that are causing the problem, and selecting control methods that limit the risk to human health, beneficial organisms, and the environment.

5. After you complete this discussion, you will be able to: Explain IPM and why should you use it. Name the 5 main practices common to all IPM programs. Explain pest identification and why is this important in an IPM program. Explain control-action guidelines and how do they fit into IPM programs. Explain how to prevent pest problems and why is this important in IPM programs?

6. Describe biological control and give an example. Describe cultural control and give an example. Describe physical and mechanical control and give an example. Describe chemical control and give an example.

7. Figure out exactly what the pests are. Most pest management practices, including pesticide use, work only against certain types of pests. Because of this, you must know which pests are causing the problem before you choose a management practice. So you need to: Identify pests correctly. Figure out what kind of pests are around. Figure out how much damage they might cause. Once you have this information, you can choose the best ways to control pests.

8. Continually check for pests and pest damage. Scout specific pest damage such as disease and night-time insect feeding. Certain plants and turfgrasses are more likely to have problems. These key plants may have particular pests that cause problems over and over again. Learn about the life cycles and natural enemies of these key pests such as lace bugs on azaleas. Collect information on the number of pests, type of damage, environmental conditions and soil. Then you can predict and evaluate possible pest problems. Because conditions are different in different landscapes, monitor and scout each place separately.

9. Look for leaves that are yellow, twisted, or have holes or spots on them. Frequent scouting allows you to identify and treat problems before they get out of hand. Scout turf areas, nearby ornamental plants, flower beds and trees when you monitor intensively maintained lawns. How often you scout depends on pest trends, desired level of appearance and the cost of pest control. During periods when turf is growing or pests are active, you may have to scout more often. When lawns and other plants are dormant or are growing slower, you can scout less often.

10. Control-action guidelines will help you decide how to avoid possible losses from pest damage. How many pests and how much damage are acceptable? Control-action guidelines include: Aesthetic injury levels, treatment thresholds, timing, and monitoring in relation to the guidelines. An aesthetic injury level can help you decide when pests need control. Aesthetic means how good or nice something looks. It’s a level of pest damage or number of pests the general public or a customer will tolerate on a plant or landscape. Aesthetic tolerances depend on the person and where the damage is on the plant or turfgrass and where it is in the landscape. People may tolerate some pest damage to plants in the background of a landscape. They may be less tolerant of pest damage to plants in places easily seen. Some people do not want to see any insects or weeds or damage.
11. You may use treatment thresholds to decide when to control a pest. The treatment threshold refers to the number of pests on the plants or certain plant parts. If pests reach this number, begin control measures to prevent reaching the aesthetic injury level. Sometimes, though, you may have to treat certain pests well before the damage appears. You may need to control pathogens that cause disease before they begin developing. If you do not, they will develop and spread rapidly if the environment is right. Highly maintained landscapes have a lower aesthetic threshold. In other words, nothing can be out of place. Because of this, action may be necessary sooner and more often. Landscapes kept at much lower maintenance levels have higher aesthetic thresholds. These areas do not need treatment as often. How fast you need to reduce pests will also help you decide what to do. Pesticides generally kill more pests faster than natural enemies. But natural enemies will suppress pests for the long term better than pesticides. Check plants or turfgrass to see what insects are there and how many. How do you know what treatment threshold to use? You may know by experience. If you do not know what treatment thresholds to use, ask local people skilled in pest management or get in touch with your University of Florida/IFAS county extension office for help.

12. For some pest species, treatment thresholds may tell if the populations need control. However, the thresholds do not always tell when the treatments work the best. Certain stages of a pest's life influence how effective pesticides will be. It is important that you use pesticides and other management practices at the time when they work best on pests. To figure out the best times to use pesticides, learn at what stages of the pest's life a pesticide works the best. For example in turfgrass, mole crickets are more susceptible to chemical control when they are young. Chemicals applied at other times do not work as well. In general, insecticides are most effective on young, immature insect pests. Treatment thresholds for many diseases and insects are quite low. To manage them, you may need to time your control practices according to plant growth or the environment.

13. To prevent pest problems, you can put in pest-resistant plants and grass or change the landscape. One of the most dependable ways you can prevent problems is by putting in certain plant and turfgrass cultivars that resist pests. This means the plants and turfgrass are pest resistant. Pest-resistant plants and turfgrass are very effective cultural controls. This method is very useful in the management of plant pathogens, nematodes and some insects. Change the landscape so that it does not attract pests; Such as, reduce food, water and shelter that attract pests. Put in plants that attract the natural enemies of pests. Pest-resistant plants also can be part of a habitat change.

14. Biological, cultural, physical or mechanical and chemical controls are IPM practices. Use them as necessary to help prevent problems and keep pest numbers down. Biological controls reduce pests to aesthetically acceptable levels. Biological control of pests is the use of living organisms to reduce or prevent pests from damaging plants and turfgrass. Parasites, predators, and pathogens are living organisms that kill pests. 

15. Natural enemies control pests in their native areas. Natural enemies do this by keeping pest populations at low levels. Problems sometimes happen when a pest moves into a new place. The pest may become a serious problem if it does not have any natural enemies to control it in the new area. Sometimes it is possible to bring in natural enemies of the pest to control it. Learn to recognize beneficial insects that help manage pests. These beneficial insects include lady beetle adults and larvae, lacewings, earwigs, spiders and many more. Larvae are the early forms (immature stages) of some insects that change totally when they become adults.

16. Take proper care of plants and the area around them. Use different kinds of plants which normally grow in that environment. These plants grow better and often have fewer pest problems. The plants also often support a more natural balance of birds, beneficial insects and wildlife in the area. This helps keep pests under control. Put the right plant in the right place. Plants growing in adverse conditions very likely will have disease or insect problems. No amount of pesticides will make pests go away as long as the area is not good for a particular plant. Native plants of Florida, such as the American beautyberry, work if an owner does not mind a less formal landscape. However, native plants put where they cannot grow properly can have problems, too.

17. For turfgrass, Florida has a certification program to provide pest-free plant material. Each bag of grass seed must provide information on purity and germination percentages, and a list of weed seeds. Bags of seed have few, if any, of these weeds. Proper preparation of the planting site helps get new plants off to a good start. This helps them continue to grow well. Check areas that have irrigation and drainage systems that manage water. If the soil stays wet too long, diseases and soil compaction may become a problem. Keep plants and turfgrass healthy. Remember many stressed and weak plants invite pests. All plants are more likely to be strong and healthy if they receive proper care. Dense, healthy grass is probably the best defense against pests in turfgrass. Every cultural rule that could have been broken was when the sod laid on this home-site was put into place.

18. When turf does not receive proper care, too much thatch can develop. Thatch is an area of dead and living shoots, stems and roots. It is between the green grass blades and soil. Thatch shelters many insects and disease pathogens. It can also prevent pesticides and fertilizers from reaching the soil. Use the right amount of fertilizer anti water. The right amount of fertilizer and water will keep ornamentals and turfgrass healthy. Softer, fast-growing plants and turfgrass often invite insect pests and diseases. Too much or too little water puts plants under stress. Plants under stress also invite insect pests. Mulch is useful and is any material you put on top of the soil to protect or improve an area. Mulch that breaks down is organic. Examples are bark, wood chips, leaves and pine needles. Mulch that does not break down is inorganic. Examples are gravel, woven ground cloth, ground-up rubber tires, plastic film and pebbles. Mulch helps keep moisture in the soil. It does this by stopping or slowing down evaporation. Three to 4 inches of mulch in plant beds is best. 

19. Never pile mulch right up to the trunk of a shrub or tree. Leave 3 to 4 inches between the mulch and the trunk. Mulch helps keep areas free from weeds. It also protects trees from damage by lawn mowers and weed eaters. Mulch from hardwoods, such as eucalyptus and melaleuca, lasts longer than mulch made from pine. Keep landscapes clean. Prune out diseased wood that has fungal or bacterial cankers in it. When you prune diseased material, dip or swab your pruning tools in 70% alcohol. Alcohol kills insects, nematodes, bacteria and fungi. Do this between cuts to avoid spreading disease in the same plant. You can also dip, spray or brush tools, equipment and containers with a 10% bleach solution. Keep the items wet for 10 minutes. This also kills insects, nematodes, bacteria and fungi.

20. Mow and prune properly. If you cut off too many branches from shrubs they will get weak. This invites pest problems. Many pests attack weak or stressed plants. Learn how to properly prune trees and shrubs. Mow grass to the right height according to grass type and use.

21. If you must use a pesticide, choose one that is the most effective but is also the least harmful to nontarget organisms or the least persistent in the environment. Biorational pesticides come from natural sources or are man-made. These pesticides are generally not harmful to people and animals. Biorational pesticides have fewer negative effects on nontarget organisms in the environment. These pesticides are considered to be the pesticides of the future. An example is Bacillus thuringiensis - Bt. Bt can control some moth larvae. An example of a commercial trade product is DiPel.

22. Insecticidal soap is soap mixed with water which can control insects with soft bodies such as aphids and spider mites. An example is M-Pede. Horticultural oils are a mix of highly refined oils. An example is Sunspray. Pyrethroids are man-made materials that act like natural plant compounds. Pyrethroids are relatively nontoxic to people and animals. This does depend on how they are made up. They have many uses in insect control. An example is Talstar. Neonicotinoids are a relatively new class of insecticides. They have a very low toxicity to people and animals. Neonicotinoids have long-lasting, systemic action in plants. An example is Merit.

23. Avoid using broad-spectrum pesticides because they kill almost all insects, good and bad. Examples are Rotenone, pyrethrum, and carbaryl.  Note that so-called organic pesticides like Rotenone and pyrethrum are as deadly to beneficials as some synthetic pesticides.

24. After you apply a pesticide, look at your records of damage and pests on plants and turfgrass in the landscape in which you used IPM methods. Decide what worked and what did not work. Your pest management decisions are effective when: you keep damage from pests at an acceptable amount, the quality of the ornamental plants or turfgrass improves or does not get worse, and the pesticides you apply do not harm you, anyone else, animals, or the environment.

25. After discussing this section, you will be able to: explain pesticide mode of action, explain why it is important for you to know modes of action, describe the 3 general types of injury that pesticides cause, 

26. describe a mode of action for a systemic insecticide, preemergence herbicide, postemergence herbicide, eradicant fungicide, and protectant fungicide, and explain pesticide uptake and describe the different ways a pesticide gets into a pest.

27. explain why correctly identifying a pest is so important in choosing a pesticide, name at least 2 conditions that may influence how well a pesticide works, explain why the wrong application timing or amount may influence how well a pesticide works,

28. name at least 2 types of records you should keep, explain how pests become resistant to pesticides, name at least 2 ways you can reduce the risk of pesticide resistance.

29. Pesticides may cause local injury or systemic injury or both to pests. Local injury usually includes damage to tissues that the pesticide touches first, such as leaves of a weed. Systemic injury happens when the pesticide moves to other tissues throughout the pest and damages them. A couple of examples: Some herbicides applied to the leaves move through the plant to growing points – the roots and shoots. Some insecticides cause problems at certain places in the insect's nervous system. The nervous system is made up of nerves inside insects.

30. Insecticides are toxins that kill insects. Insecticides have many different modes of action. They may: block signals to the insect's nerves or muscles, dry out the insect, change normal growth, stop the insect from producing more insects, or stop the insect from breathing. Insecticides can prevent damage if applied when insects lay eggs or the eggs hatch. These are preventive insecticides used in areas that have had insect problems before. Insecticides applied after damage appears are curative.

31. The mode of action of a herbicide often governs when and how you use it. Some herbicides prevent seed germination or seedling growth. They are preemergence herbicides. These herbicides must be put into the soil to control weed seedlings before they appear above the ground. Apply post emergence herbicides to the leaves and stems or soil of growing weeds. Some postemergence herbicides kill weeds by destroying leaves and stems by contact activity. Other postemergence herbicides translocate from leaves and other green parts to the growing points.

32. Some fungicides destroy diseases that have already gotten into and begun to damage plant tissues. These fungicides are eradicants. Their mode of action is to stop the growth of fungi. Other kinds of fungicides called protectants prevent fungal infections. Their mode of action is to delay fungal growth or stop fungi from entering the plant.

33. Several things influence how a pest reacts to a pesticide. Two of these are very important: the life stage of the pest or target organism and pesticide uptake. Insecticides usually work best on nymphs or larvae and adults. Eggs and pupae are often located in protected areas. These life stages do not feed so they do not cause damage. Herbicides generally work better on young plants than on older ones. Some herbicides work best on perennial plants when they just begin to flower. The same herbicides do not work as well on plants that have not begun to flower or have finished flowering. Perennial weeds are difficult to control once their rhizomes, nutlets, and other vegetative structures are well-developed.

34. Most pesticides have certain sites of action in the pest. Before the pesticide can act, it must move into the pest's tissues to these sites. This is pesticide uptake. Things that influence pesticide uptake include: structure of the pest, outer tissue or cuticle on the plant or insect that protects it, habits of the pest, formulation of the pesticide, and environmental conditions. Terms that describe the methods and routes of pesticide uptake include: Contact: A pesticide with contact activity passes through the pest's cuticle. Stomach poison: The pest must eat the poison in the pesticide. The poison is absorbed into the lining of the pest's mouth or intestine. Fumigant: The pesticide passes as a vapor or gas into the pest's tissues. The pest breathes in the pesticide or it passes through the pest's skin or cuticle. Some pesticides get into pests by all of these methods.

35. You must identify the pest before you can decide which pesticide to use. If you cannot identify the cause of the problem, you will not know if you need to use a pesticide or which one to use. Is the problem caused by an insect, a living organism that causes disease, nematode or weed? If it is, then choose the right pesticide for the kind of pest you want to control. Will the pesticide you choose control the pest you identified? Will it control the life stage of the pest that is there? Read the label of the pesticide to find out if it will and for information on how to use the product.

36. Sometimes a pesticide may not work the way it should. This may be because the condition of the pesticide in the container has changed. Several things can cause the condition of the pesticide to change. These include age of the pesticide, air, moisture and high temperatures. Do not use old pesticides. Some pesticides do not store well for long periods of time. Chemicals may change in some pesticides stored for a long time. Oils may break down or go rancid in bait. A pest then may not be attracted to the bait. Do not store most pesticides for more than 2 years. Use them before that time. Sometimes moisture and air that a pesticide picks up while in storage changes the pesticide. This happens most often to pesticides in containers that are not closed tightly. High temperatures in the storage area can also change the condition of some pesticides. Check the label for how the pesticide should be stored.

37. Timing of the pesticide application is important. Apply the pesticide to the life stage of the pest when it is most susceptible to it. Some herbicides work best on young growing plants. These herbicides do not give good control of older plants. Many insecticides are effective on insect larvae or nymphs but they will not control the adult stage. Environmental conditions influence how well pesticides work. Do not apply pesticides just before or during rain. Rain can wash the pesticide off the plants before it has a chance to work. Do not spray when it is windy. Wind can cause the pesticide to drift from the area you wish to treat. Be sure the pesticide reaches the pest you want to control. Sometimes you need to make a special effort to put the pesticide where the pest is located. Many insects are on the undersides of leaves. Insecticide spray may not reach these insects if only the tops of the leaves get sprayed. Direct the spray so that it reaches the undersides of the leaves.

38. If you do not use enough pesticide, you may not control the pest. Use the amount of pesticide the label says to use for that pest and plant. Do not use more than the label says. It is against the law to do this and may damage the environment. Make sure you set the equipment so you apply the right amount of pesticide. Using too little or too much pesticide is also a waste of your time and money.

39. Sometimes a pesticide may no longer control a pest the way it used to. It may not control as many of the pests or any of them. Higher rates or more applications may work for awhile, but then these will no longer work. This is because the pest has become tolerant of the pesticide. This is called pesticide resistance. Sometimes changing to a different pesticide may help. But when pests are resistant to one chemical, they may become resistant to chemicals with the same mode of action, called cross-resistance. Pests can pass their resistance to the pesticide on to their future generations.

40. Pests are more likely to become resistant to a pesticide when you use it often. For example, Southern chinch bugs have become resistant to most organophosphate insecticides, such as diazinon and chlorpyrifos. As a result, you can no longer use these 2 insecticides to control chinch bugs in lawns.

41. You can reduce the risk of pests becoming resistant to a pesticide if you: use pesticides only when necessary; choose a pesticide that kills the pest but does not harm its natural enemies; choose a pesticide that lasts a short time; switch among pesticides that have different modes of action; apply the pesticide to the pest's life stage causing the damage; use spot treatments instead of applying a pesticide to the whole lawn or all plants.

42. Keep records of your pesticide applications. Your records can include: name of the pesticide, its application rate, the type of equipment used to apply, where and when you applied the pesticide, environmental conditions, life stages and density of pests, any sign of resistant pests, and how well the pesticide worked.
43. This segment will discuss common pests of ornamental plants – insects, plant pathogens, weeds, and nematodes.
44. After you complete this segment, you should be able to: describe the main types of insect mouth parts, the types of damage they cause, and give examples of each; identify some of the common plant diseases of ornamentals; describe the common nematode pests of ornamentals and how they damage plants; and, describe and give examples of the 3 types of weeds.

45. We’ll begin the discussion with insect pests. Many insects and related pests attack ornamental plants in Florida. Because of this, it is hard for you to know each one. However, in this section, you will learn about: *2 types of insect mouthparts. *4 types of feeding damage. *7 species of piercing and sucking insects. *4 species of chewing insects.

46. Insects with piercing and sucking mouthparts cause this damage. Symptoms appear when an insect puts its mouthparts into the plant. The insect sucks out sap and chlorophyll from the plant cells. Chlorophyll is the pigment that gives plants green color. The plant parts without chlorophyll often look yellow, sick, and unhealthy. A lightly stippled leaf is green with tiny yellow dots on the upper leaf surface. A heavily damaged leaf may be yellow or bronzed to reddish—brown.

47. Insects with chewing mouthparts can feed just about anywhere on a plant. In this case, an insect chews on plant parts. It makes holes in the leaves or removes pieces from the edge. The pest may eat some or all of the leaves. The young citrus tree shown here was completely defoliated by grasshoppers.

48. Some insect pests feed on roots or in stems and branches of plants. This may cause branch dieback or plant death. The tip of the branch may wilt or leaves may turn color to yellow or brown first. After awhile all the leaves die. The branch dries out and breaks easily, too. If roots are infested, you can easily pull the plant out of the ground. The injury shown in this slide was caused by the feeding activity of the mahogany shoot borer.

49. When insects feed on new plant growth, the leaves do not develop correctly. They may curl or fold. Shoots may bend instead of growing straight. The example shown on this slide is damage caused by cyclamen mites. Infested strawberry plants produce a roughened, wrinkled upper leaf surface, irregular folding and fluting of the leaf margins, and veins that bulge upward like blisters.

50. Scales, mealybugs, aphids, whiteflies, lace bugs, mites and thrips have piercing and sucking mouthparts. These pests put their straw-like mouthparts into the plant. Then they suck out the sap. Many of these insects feed on the underside of leaves. But you can see the damage on the tops of leaves. The leaves look stippled or yellowed – a chlorotic appearance. Soft scales, not armored scales, mealybugs, whiteflies and aphids are insects which excrete large amounts of honeydew. Honeydew is a sugary waste product. A black fungus called sooty mold grows on the honeydew. Sooty mold makes plants look black and slows plant growth. Once you control the insects, honeydew and sooty mold usually go away.

51. Scales are serious pests on many ornamental plants. Most ornamentals are susceptible to one or more kinds of scales. They suck juices from the plants making them look unhealthy. Scales cause leaf drop and twig dieback. Plants produce little new growth. Scales are divided into armored scales, soft scales and mealybugs. Armored scales secrete a hard, waxy covering over their bodies. This covering protects them. They do not make honeydew. These scales may be circular, oval, oblong, threadlike or pear- shaped. Tea scales are armored scales. Young nymphs, called crawlers, hatch from eggs. The crawlers move around to find new feeding places. After they begin feeding, they stay in that same place most of their lives. Soft scales also secrete a waxy covering over themselves. This covering is not hard and attaches to the scales’ bodies. They secrete honeydew which may result in sooty mold. Soft scales are different in colors, sizes and shapes. The scales may move around in any of their life stages. The Florida wax scales are soft scales.

52. Mealybugs are covered with a white, waxy material that looks like powder or cotton. They can easily walk around on branches or leaves and wind may blow them around too. Mealybugs congregate in groups that look like fluffs of cotton on leaves or branches. These insects can be major pests on many plants in greenhouses and landscapes.

53. Aphids, also called plant lice, have soft bodies shaped like pears. They can be green, black, brown, red or yellow. Aphids feed on young, developing leaves, buds and shoots of many plants. Their feeding distorts new growth and makes leaves curl. Aphids can carry many viruses that cause disease. Several types of aphids carry viruses that they transfer to plants during feeding. These viruses may be more damaging or lethal to plants than the aphids. Aphids are odd compared to most insects. Almost all of them are females so they reproduce without mating. They hardly ever produce eggs. Instead many aphids give birth to live young. Most aphids produce large populations very quickly. Aphids control using pesticides may be difficult because of resistance issues. Some of the products that were once effective no longer work on these insects anymore.

54. Whiteflies are common pests of ornamental plants. These insects suck sap from leaves and this causes the tops of leaves to become stippled. Adult whiteflies look like tiny white moths. Their 4 wings and bodies are covered with an even fine, white powder of wax. Adults are 1/16 to 1/8 inch long. Whitefly nymphs look like clear-colored, translucent scales. The silverleaf whitefly is one of the most damaging of these insects in Florida. Like aphids, whiteflies can carry many viruses that cause plant diseases.

55. Lace bugs are small, broad, flat insects. They are about 1/8 of an inch long. Adult bodies are brown or black. Their wings look like lace under a hand lens or microscope. Nymphs have spines. Lace bugs feed on the undersides of leaves. Damage appears as white stippling on the tops of leaves. Lace bugs leave brown spots of waste and old skins on the undersides of leaves. The fecal spots cover each egg a lace bug produces. The most common lace bugs are the azalea, hawthorn, pyracantha and sycamore. They get their names from their host plants.

56. Mites are not true insects but are relatives of insects. They are more closely related to spiders and ticks. Adult mites, spiders and ticks have 8 legs and 2 body sections. Adult insects have 6 legs and 3 body sections. Adult mites feed on the underside of leaves. You often do not know that these very tiny mites are on plants until damage appears. Mites have needlelike, piercing mouthparts that stick into leaves and suck plant juices. Damage from a few mites appears as yellow or gray stippled patterns on the upper leaf surface. The undersides of infested leaves sometimes have a fine, silk-like web across them. Webs may also cover whole branches or plants. Dense populations of mites cause the leaves to turn yellow, gray or brown. Leaves may drop early. Damage is worse during hot and dry conditions. You can see mites if you look at the undersides of leaves with a l0x or 15x magnifying glass. Mites may be green, yellow, purple, black or transparent. You may see their gray cast skins among the live mites. You can also hold a piece of white paper below a plant part that you think has mites. Tap the plant so some of them fall on the paper, then watch for tiny dots moving around on the paper. The two-spotted spider mite is the most common mite pest on ornamental plants in Florida. Broad mites and cyclamen mites also damage many ornamentals. Their bodies are clear. Injured leaves are curled or cupped and smaller than normal. These mites are most active in cooler temperatures and high humidity.

57. Thrips are very small, thin, yellow— brown, orange or black insects. They are only 1/25 to 1/8 of an inch long. Many are present in the landscape during spring. These insects roughly rasp new leaves and flowers when they feed. Rasping makes uneven streaks on the plant instead of stippling. Some thrips leave small brown spots, which are fecal spots, on the underside of leaves. Infested buds do not open or flowers do not develop normally. Damaged flowers lose their color. Infected buds usually fall off.  Like aphids and whiteflies, thrips also carry viruses that can cause damage to plants.

58. Caterpillars, beetles, beetle larvae, sawfly larvae, grasshoppers are a few of the examples of insects that have chewing rnouthparts. Young insects, immatures and larvae, are usually the most damaging. Adults, however, may also feed. These insects may feed almost anywhere on plants. Larvae are the active feeding stage of the insects. Most larvae look like worms with segments and legs. Chewing insects are divided into defoliators, borers, leafminers, and gall makers. The photograph on this slide is of the green June beetle’s mandibles. Although the grubs of this beetle feed on turfgrass roots, and not ornamental plants, it is an example of how these types of mouthparts appear magnified many times. 

59. Caterpillars, which are butterfly or moth larvae, and adult beetles are the most common insects that can strip leaves from plants. Caterpillars begin feeding right after they hatch. After they feed for several days, mostly the midribs or veins of the leaves remain, called skeletonizing. As they get older, caterpillars may eat all of the leaf tissue. Some plants may re-flush by growing new leaves. However, some plants like pines or evergreens die. Some caterpillars, like the fall webworm, make silk webs around branches in many species of trees. Fall webworms prefer hickory, elm, sweet gum and oak trees. The caterpillars feed on leaves in their webs and can defoliate trees. Fall webworms have black heads with yellowish white bodies or red heads with brown bodies. Both types have pairs of obvious dark spots on each section of their backs. Long, silky gray hairs cover their bodies, which are 1 inch long.

60. Some caterpillars hide by rolling leaves around themselves. These leaf rollers tie leaves together with strands of silk. Some caterpillars, like the bagworm, form a case or covering around themselves for protection. Bagworms make their cases out of silk and plant pieces, such as leaves, needles or twigs. The bags hang from plants. The caterpillars stick their heads out to feed. The bags are often mistaken for cones on pines or evergreens. The azalea caterpillar feeds on azalea leaves. Older, mature caterpillars are 2 inches long and have red heads and legs. Broken yellow or white stripes run the length of their bodies. When it is disturbed, this caterpillar raises its front and back ends. Although a little hairy, it does not sting or cause skin injury.

61. Oleander caterpillars are bright orange with groups of long black hairs. These caterpillars eat only oleander bushes, which are poisonous to people, birds and small animals. The pale cream to light yellow eggs are in masses of 12 to 75 on the underside of leaves. Larvae are from 3 to 40 mm long. They are orange with bunches of black hairs sticking out of black bumps on their bodies. Young larvae skeletonize new oleander shoots which turn light brown. Older larvae can eat all of the leaves off oleander bushes. The adult stage of the oleander caterpillar is sometimes called the polka-dot wasp moth. Its wings and body change continuously between green and blue. This means they are iridescent. The body, wings, legs and antennae have small white dots on them. Their rear ends are red-orange. The moths fly slowly and are active during daylight.

62. Some immature and adult beetles feed on leaves, too. Adult beetles are hard-shelled insects. They may be black, brown or brightly colored. Adults may chew holes in leaves, flowers or fruit. Because they can fly, adult beetles move from plant to plant. Some are active in the day; some at night. An example shown here is the Geiger beetle, which is present in south Florida.

63. Grasshoppers and katydids sometimes eat a lot of foliage on ornamental plants. You can easily see grasshoppers because of their large physical size. Some adults can be black, brown or yellow with different patterns on their wings. Immatures look similar to adults, but are smaller. The lubber grasshopper, shown in the left photo, is the largest grasshopper in Florida. Adults can grow longer than 2½ inches. They have short wings and cannot fly. Katydids, shown on the right, are green and feed at night. They are not usually serious pests.

64. Some insects are called borers because they tunnel into plants. These insects bore into trunks, stems, branches, bark or roots. Common examples are flatheaded, roundheaded and clearwing borers, and ambrosia and bark beetles. Borers may attack plants and trees weak from stress or injury. Stress problems include: drought, saltwater flooding, too much soil or mulch added or removed, compacted soil caused by construction equipment, and vehicle and foot traffic. Injuries to the trunk or roots from lightning, lawnmowers and other machines, digging, herbicide application, vehicles, and transplant shock when plants get moved. Flatheaded and roundheaded borers are beetle larvae. Some of these borers may attack trees right after they are cut down. These borers destroy the value of trees as lumber. Exit holes of adult flatheaded borers are often shaped like the letter ‘D.’ These adults look like bullets or shiny metal. Exit holes of roundheaded borer adults are often round. These adults have long antennae. Clearwing borers are moth caterpillars. The moths fly during the day and may look like wasps. The Asian ambrosia and peach tree borers are examples and are common pests.

65. Bark beetles are especially damaging to pine trees. They tunnel into the inner bark. They feed on the cambium or living part of the tree. You can see the tunnels the bark beetles make if you remove the bark. The ips engraver, black turpentine beetle and southern pine beetle are the most common. They often attack trees in great numbers. These beetles are inside trees if you see: reddish-colored dust from the boring around the entrance holes and in cracks in the bark, sap oozing from and getting hard at the entrance holes, called pitch tubes. And many small, round exit holes - the bark looks like it has been hit many times by a shotgun. Shown here is the male and female southern pine beetle.

66. Leafminers tunnel or “mine” between the upper and lower surface of leaves. These insects can be serious pests of commercial flowers, especially lantana, chrysanthemums, bedding plants and citrus. Leafminers have very short lives. Therefore, they spend little time actually causing damage. Leafminers are the larvae of flies, moths or beetles. Flies are the most common. The leafminer that does the most damage in Florida is the serpentine. These miners have winding trails in the leaves as shown in this photo. The blotch leafminers make blotches or blisters instead of serpentine patterns. Blotches are wide brown spots on leaves.

67. Galls are growths on plants. You may often find them on oak trees. Insects develop and feed inside galls. The insect’s feeding usually forms the gall. They can make plants have a bad appearance, drop leaves early, or cause branch dieback. Galls can form on leaves, buds, flowers, twigs, stems or roots. Galls may go from slight swellings to growths the size of large golf balls or baseballs. Size depends on the kind of gall. Fungi, bacteria, nematodes, mites or insects may cause galls. Insects that commonly make galls are: gall wasps, shown on this slide, gall midges, aphids, psyllids, thrips, phylloxerans, and mites.

68. That was a broad review of only some of the common insect pests of ornamental plants; of course, there are many more species of insects that attack ornamentals in Florida. Now, let’s focus on some of the common plant diseases of ornamentals. A basic concept to understand plant disease development is the plant disease triangle – the concept is that there must be 3 elements present for favorable plant disease development – a host, pathogen, and favorable environment. Let’s look at a few of the common ornamental plant diseases that occur in Florida.

69. Crown gall, which bacteria cause, appears on the sterns of woody ornamentals. This disease can be quite serious on trees and many species of woody ornamentals. Crown galls form on roots, crowns, stems, trunks and lower branches of plants. The plant affected with crown gall shown on this slide is wintercreeper euonymus. The Sphaeropsis gall fungus is a serious disease all over Florida. This gall appears on bottlebrush, as we see in the right photo, holly, oleander, shown in the lower center, and wax myrtle. The fungus makes fat, swollen, woody galls in the branches of holly and bottlebrush. Sphaeropsis gall also makes a witches’ broom growth on wax myrtle, oleander, holly, and other woody plants.

70. Ganoderma butt rot is a deadly trunk rot disease of palm trees. The disease cannot be cured. The butt rot fungus destroys the inside of the trunk near the soil. The fronds often wilt, but not in all cases. The first symptom of butt rot may be the dying fronds. The fronds change color from gray-green to brown and droop. The fungus is in the soil. The fruit of butt rot fungus appears as an obvious woody conk, sometimes called a shelf fungus. The palm tree must be removed. Until then, destroy the conks as soon as you see them. The best time is when the conks look like white buttons. Pull them off the tree, then put them in a bag and get rid of the bag. This may reduce the spread of Ganoderma butt rot to neighboring palms.

71. For more information on Ganoderma butt rot of palms, see EDIS Document PP-54, Ganoderma Butt Rot of Palms by M.L. Elliott and T.K. Broschat, on the University of Florida/IFAS EDIS website at the address shown here: http://edis.ifas.u11.edu/PP100. You may also call your county extension office to get this publication.

72. Phytophthora fungi cause root rot and dieback. Root rot is a common disease in Florida landscapes. During times of too much rain or irrigation, the fungi in the soil attack and kill plant roots. This may cause leaf loss, yellow leaves, less growth, wilting leaves and plant death. One form of this disease that is airborne can cause dieback of shoot tips and stems.

73. Some fungi cause powdery mildew or downy mildew. Powdery mildew infects young, soft and tender tissues and extra new growth on the main branches of plants. This mildew covers  the entire plant. It’s easily seen on the top surfaces of leaves. Downy mildew attacks young, soft tissues also. However, it appears only on the underside of leaves, because of higher humidity in these areas of the plant. Plants can trap water vapor rising from moist soil, creating a more humid microenvironment than that of the upper leaf surfaces.

74. Many ornamental plants are susceptible to one or more species of fungi that cause leaf spots or blight. Common fungi that cause leaf spots include Cercospora, Taphrina, and Entomosporium. This slide shows photos of each. These fungi cause brown, yellow, reddish or black spots or blights in different shapes on leaves. Sometimes the spots and blights are on stems and flowers.

75. Because of the similar symptoms as plant pathogens cause to plants, nematodes can cause serious damage to ornamentals everywhere in Florida. Nematodes are too small to see. As a result, you often may not realize they are causing problems. You may blame plant damage on a fungus, insects or improper fertility practices. Nematodes are very tiny, round worms that live almost everywhere. Many kinds do not feed on plants. Nematodes that do feed on plants are plant-parasitic nematodes. This means they must feed on living plant tissue to survive. Plant-parasitic nematodes are: tiny: 1/100—1/8 inches long and usually thin like sewing thread. Because nematodes are so small, you can see them only with a special microscope; aquatic: They need water to be active even though they may live in relatively dry soil. They may be in water in the soil around roots. Nematodes can also be in sap inside the plant. Some nematodes have one or more resistant stages to help them survive dry conditions.

76. Plant-feeding nematodes may be: ectoparasites or endoparasites. Ectoparasites, which means they feed only from outside the roots. Endoparasites, which means they feed and live inside the plant. Plant-parasitic nematodes feed with a tube like a drinking straw called a stylet. Nematodes use their stylets to puncture holes in the plant root cells. Then the nematodes inject enzymes and hormones into the plant. These chemicals change the plant sap into a form that nematodes are able to feed upon. Then nematodes suck the sap out of the plant cells. When nematodes feed they can damage plant roots. Damaged roots have difficulty absorbing water and nutrients from the soil. This causes the plant to lose vigor. A plant with poor vigor is more likely to be prone to plant diseases from fungi or bacteria. Also, some nematodes can spread plant viruses.

77. Foliar nematodes are important pests in some ornamental nurseries in Florida. From time to time these nematodes also damage landscape plants. These are endoparasites and attack the parts of the plant that are above the ground. They feed inside the leaves and buds of ferns, chrysanthemums, strawberries, and many foliage ornamentals. These nematodes can: distort or kill buds; distort leaves; and, cause yellow to dark-brown lesions between major veins of leaves as we see here with the Philippine violet.

78. Root-knot nematodes are the most important nematodes on ornamentals in Florida. These nematodes cause galls or knots on roots as we see here. Root-knot nematode galls are usually easy to recognize. These nematodes can damage most woody ornamentals. The ones that root-knot nematodes most often damage include hollies, roses, hibiscus, boxwoods, Ti plants, figs, butterfly bush, ixora, most gardenias, bottlebrush, Barbados cherry, and pittosporum. Root-knot nematodes also harm many popular annual bedding plants such as impatiens, coleus and salvia.

79. How do you recognize injury to ornamental plants caused by nematodes? Here are some of the common above-ground and below- ground symptoms of nematode damage. Above-ground symptoms include: 1. Leaves lose their luster and wilt and plants usually are more sensitive to heat or moisture stress. 2. Plants are stunted or grow slowly. 3. Leaves are chlorotic – shown with the boxwoods in this photo. 4. Plant loses leaves, flowers and fruit too early, especially under stress. 5. Plant may die in some cases. Below-ground symptoms include: 1. Galls or knots anywhere along a root when root-knot nematodes are present. 2. Shorter than normal roots – caused by ectoparasitic nematodes. 3. Roots or bulbs often darker than normal or have dark lesions – caused by burrowing and lesion nematodes – shown in the Easter lily bulb here. 4. And, root rotting often happens after nematodes attack.

80. How do you find out if nematodes are a problem? The only way you can be certain is to have a nematode assay done. Call or visit your University of Florida/IFAS county extension office to get a free nematode sample kit. This kit tells you how to take root and soil samples to send to the Florida Nematode Assay Laboratory at the University of Florida in Gainesville. There is a charge for each sample. A nematode assay tells you: the kinds of nematodes in the soil or root sample, estimates the nematode population based on how many nematodes are in the sample, and, if the plant is at risk from nematodes. You can also take root and soil samples to a private laboratory for analysis. Look in your phone book under “laboratories” for names, addresses and numbers. Helpful information about the Florida Nematode Assay Laboratory is also in the Ornamental and Turfgrass Pest Management Manual referred to at the beginning of this tutorial.

81. The final major pest category we’ll discuss in this segment are weeds. Not every landscape will continually be plagued by insects, diseases, and nematodes, but practically all will have some populations of weeds. Ornamental plants are what make a landscape beautiful. These plants include trees, shrubs, ground covers, flowers, etc. Weeds among these plants can destroy the aesthetics of a landscape. Plants and weeds need the same things to live: nutrients, water, space, and light. Plants have difficulty competing with weeds for these essentials.

82. Healthy landscapes have a pleasing appearance. Landscapes that have weeds will not look as nice. Does the landscape shown on this slide remind anyone of a property they have recently seen? How serious a problem weeds are depends on how much they disturb us or our clientele. What is a weed? A weed is a plant that: grows where it is not wanted; may grow in disturbed areas, such as bare spots in the landscape; may shelter insect pests and diseases; may hurt people when they touch or step on it; may be poisonous to humans and animals; crowds out desirable plants; weeds are fierce competitors. They grow well with little or no care, and they seem to grow no matter what you do to them. The number of weeds can increase rapidly if you do not apply control measures. Because of this, prevention of weeds is a key strategy. You must also control them quickly when they appear to prevent their spread – another key strategy.

83. Many weeds are prolific producers of seeds. The seeds of some weeds may take root and grow for long periods of time, even years. Weeds are very adaptable have many means to spread their seeds. Some examples: Some seeds have hooks or barbs that attach to passing animals, such as the puncture vine seed capsules attached to the shoe that is shown here. Some have “wings” that carry the seed on the wind; such as dandelion shown in the bottom photo, while some are adaptable to floating great distances in water. Some weeds have structures that allow them to project their seed out from the parent plant, such as oxalis, shown in the upper right of this slide. Some weeds send out runners above or below the ground. And still, some weeds toxins, known as allelochemicals, that slow down the growth of desirable plants. Weed seeds may be dormant in the ground for long periods of time, years and years. If light and the proper conditions are met, they have the ability to germinate.

84. Grassy weeds have blades that are much longer than they are wide. Veins in the blades are in lines that are parallel and are not connected. The stems are mostly round but occasionally flattened, with nodes. The nodes are closed and hard. The leaf blades alternate on each side of the stem. A common example is shown in the lower right photo – crabgrass. Goosegrass, crowfootgrass, sandspur, cogongrass, annual bluegrass and torpedograss are also just a few examples that occur in Florida. Broadleaf weeds usually have veins that are shaped like nets in their leaves. These veins connect to a main mid-vein. The main vein usually divides the leaf in half. You can easily tell these weeds apart from grassy weeds. Their veins and leaf shapes are distinctly different. Many broadleaf weeds have brightly colored, showy flowers. Examples include smartweed that is shown in the upper right photo, but also chickweed, Florida pusley, rnatchweed, dollarweed, yellow woodsorrel, Asiatic hawksbeard, and creeping beggarweed. Sedges are weeds that look like a grass. Their stems, however, are solid and shaped like a triangle. You can see this triangle if you cut through the stem and look at the cross—section of the stem. The shiny leaves appear on the stem in clusters of 3. Each leaf in a cluster goes out in a different direction. Common examples include globe sedge, shown in the lower left photo, purple nutsedge, globe sedge, and annual kyllinga.

85. Weeds have 1 of 3 different life cycles: annual, biennial, or perennial. You need to know the life cycles of different weeds, because you will use these life cycles to manage weeds. For example, you will use different control methods for perennial weeds than you would annual weeds. You would not want to apply any herbicide late in the fall to warm season annuals that grow in the summer. These weeds will die when cold temperatures arrive. Also, you do not need to apply herbicides late in the spring to cool season annual weeds that grow in the winter. They will die when warm temperatures come.

86. Annual weeds germinate from seed. These weeds grow, flower, produce seed and die in one growing season. Some grasses, sedges and broadleaf weeds are annuals. These weeds are grouped by the season in which they germinate and grow. For example, warm-season annuals come up in the spring. They grow very rapidly in the summer and early fall, then set seed. They die in the late fall or early winter. Examples include: chamberbitter, shown in the upper left, spotted spurge, shown in the lower photo, and sandspur, shown in the right photo.

87. Cool-season annuals appear in the fall. They grow very well during the winter and early spring, then they die in the late spring or early summer after setting seed. Examples include henbit, in the upper left, common chickweed, shown in the upper right, wild geranium, annual bluegrass, in the bottom photo, and hairy bittercress.

88. Biennial weeds have a 2-year life cycle. They germinate from seed in the summer or fall. During the first year these weeds develop large root systems and a tight cluster of leaves close to the ground, called a rosette. In the second year, biennials flower, produce seed and die. Examples include: common mullein, shown in this photo; but also narrowleaf cudweed, oldfield toadflax and Carolina falsedandelion are examples.

89. Weeds that live more than 2 years are perennials. They can reproduce from stems under the ground, called rhizomes, various underground and above-ground plant parts, such as tubers or bulbs, or stems above the ground, called stolons. Perennials also produce seed. In the winter some perennials are dormant. They may lose their above-ground leaves or stems. In the spring, dormant perennials start growing from food stored in their roots. Perennial weeds are the most difficult to control. Why is this? It’s because some can reproduce by both seed and underground stems or some type of plant structure. The stems are hard to control because older plants are much tougher than seedlings. On this slide, we see several prolific perennial weeds that are present in Florida – air potato on the left, Johnsongrass in the upper right, and kudzu in the lower right.

90. Perennial weeds may also be grouped by type of root system and how they reproduce. Simple perennials reproduce by seeds. Pieces of roots may spread by mechanical means like cultivation and produce new plants, too. Examples include Florida betony, in the upper left, dandelion in the upper right, and curly dock in the lower photo.

91. Creeping perennials produce both seeds and the horizontal stems, underground rhizomes and/or above-ground stolons. The stems store food and can start new shoot and root growth at nodes along a stem. Examples are Bermudagrass, which reproduces by seed, rhizomes, and stolons; torpedograss by seeds and rhizomes; and purple or yellow nutsedges by seeds and tubers. In the photos shown here, we see the creeping above-ground stolons of Bermudagrass in the upper left; the scaly underground rhizomes of Johnsongrass in the center, and a small underground popcorn kernel-size tuber attached to the end of the yellow nutsedge root system at the right.

92. Bulbous perennials reproduce by seed and bulbs above- or below- ground. Examples are wild onions, shown on the left, which has bulbs below the ground and wild garlic, shown on the right with its above-ground or aerial bulbs. You must properly identify weeds so you can choose the most effective control. You can get help identifying weeds at your University of Florida/IFAS county extension office.

93. Managing weeds in ornamentals can be demanding. One reason is that some species of weeds can be difficult to control, especially perennials. They often appear when the landscape is under some type of stress. This may be from using the wrong cultural practices. Weeds can: reduce the quality and growth of ornamentals; increase labor and equipment costs. An example is the wear and tear on machines; invite insect pests and diseases. Examples include viruses and chinch bugs; Be poisonous or injurious to animals or people. Examples are horsenettle, pricklypear cactus, sandspur, shown here, and allergies, like hay fever, from weeds such as ragweed’s pollen, shown on the right. The best way to control weeds is to stop them before they appear, while they are young, or before they go to seed. Integrated Pest Management, IPM, helps you do this. IPM means that you use the best, safest and most effective ways to control weeds in ornamentals. Use both nonchemical and chemical methods, alone or in combination, to manage weeds in the landscape all year long. A common misconception is that using chemical control is not using IPM; but, chemical control is one of the many tools contained in the IPM toolbox.

94. The first step in the process is to figure out exactly what the weeds are you’re trying to manage. Most weed-management practices, including pesticide use, work only on certain types of weeds at certain times in their life cycles. Because of this, an IPM program requires that you know which weeds are problems or are likely to appear. So you need to: Identify the type of weed correctly. Is it a grassy, broadleaf or sedge weed? Know the life cycle of the weed: As we discussed earlier, annuals live its entire life in 1 season. Biennials live for 2 seasons, and perennials live for 3 or more seasons. Figure out how much damage weeds might cause. Once you have this information, you can choose the best integrated pest management practices for the weeds.

95. It is extremely important to prevent weeds. If you can prevent weeds, you will not have to worry about managing them later. You can prevent weeds in 3 ways: prevent seed production; do not spread seed; prevent seeds from starting to grow by inhibiting their germination. Weeds can produce seeds that last for years. Some, such as white clover produce seeds that may remain dormant in the soil for 30 years. There are annual weeds that can release tens of thousands of seeds in one season! Because of this, get rid of weeds before they produce seeds. Also get rid of the sources of weed seed in areas next to ornamentals, such as along fences.

96. Be careful not to spread seeds with tools, soil or plants. Wash off mowers and trimmers after you use them in places with lots of weeds. Do this before you mow or trim in places that do not have any weeds. This way you will not spread weed seeds to areas that are weed-free. Totally clean rototillers before and after you use them, as this will limit the spread of weed seeds in the soil. Do not use compost, plugs, top soil, sand or sod that has weeds in them. Properly get rid of yard clippings that contain weed seeds and weeds so you do not spread them. Prevent seeds from germinating by keeping several practices in mind. It is impossible to completely rid landscapes of weed seeds; however, prevent them from germinating by considering that many dormant seeds exist deep in the soil. Because of this, try to avoid moving soil deeper than 2 inches whenever possible. Then you avoid bringing seeds to the soil surface where they can germinate. Mulch, topsoil or sand in bare areas can prevent sunlight from reaching weed seeds; this helps prevent germination, too. A major technique used by most professionals is stopping weed seedlings from emerging by applying a preemergence herbicide to clean, prepared soil beds or established grasses. If treating bare soil, then afterwards, precautions should be taken to avoid breaking the preemergence chemical barrier by soil disturbance, such as tillage.

97. Scout ornamental plants, flower beds and trees when you monitor intensively cared for landscapes. How often you scout depends on numbers of weeds, desired level of appearance and the cost of weed control. Putting it this way, the desired level of weed control achieved will depend on personal preferences. Keep records of your monitoring results, environmental conditions, and management activities. Your records will show if weeds are increasing or decreasing. An important aspect of records is that they help you back up a decision to apply a herbicide. This can be important if a regulatory official or a customer questions the herbicide application. Weed numbers, along with records of control measures, cultural practices and environmental conditions, help you decide if you need to take control actions. Over the years, these records give you valuable information for long-term weed management. Records help you predict possible increases of weeds.

98. An aesthetic injury level can help you decide when weeds need control. Aesthetic means how good or nice something looks. The level of weed damage or number of weeds that the general public or a customer will tolerate in a landscape. Aesthetic tolerances depend on the person and where the weeds are located in the landscape. Coming up with aesthetic levels for weeds can be difficult because of the many types of weeds in a landscape and the fact that weed seeds and weed parts can remain viable in the soil. New weeds can appear anytime and often. As an example: People may tolerate some weeds in the backyard of a landscape. They may be less tolerant of weeds easily seen. Some people do not want to see any weeds anywhere. On the other hand, landscapes that weeds have completely taken over may not bother some people at all.
99. This section will discuss common turfgrass disorders that are caused by plant pathogens, nematodes, and non-pest problems.

100. After you study this chapter, you will be able to: 1. Describe fungi. Explain how they cause diseases in turf. 2. Name 4 turf diseases. Describe the symptoms of them. 3. Name 4 turf disorders that are not caused by plant pathogens or nematodes. 4. Describe the term, nematode, and how they parasitize turfgrass. 5. Describe how to sample for nematodes.

101. Fungi are organisms like plants. However, fungi cannot make their own food like green plants do with chlorophyll. Since fungi do not have chlorophyll, they must take in, that is absorb, food from other things. Fungi can live in damp and dark places because these pathogens do not need light to make their food. Fungi cause almost all turfgrass diseases in Florida. Molds in your bathroom are fungi. The green stuff on an old orange or old bread is fungi. Most fungi living in lawns are totally harmless. In fact, many are good because they break down grass clippings and old roots. Only a very small number of fungi cause turfgrass diseases. When a fungal pathogen is not attacking grass, it has not disappeared from the area. The pathogen may be resting, or dormant. It also could be living off dead organic materials in turf thatch and soil, but not causing a disease. Many fungi make more of themselves by reproducing through tiny spores. Spores are like seeds. As spores grow, they usually make filaments, called hyphae, which are very thin like sewing thread. Filaments of fungi can: Infect turfgrass; Steal nutrients away from turf; and, Give off toxins in the plant or soil. Fungi can get into turfgrass even if it does not have a natural opening or wound (lesion). Fungi usually form spots or lesions that get bigger. These lesions may partly cover each other. This makes the plant look like it has large, uneven spots. Air, water, insects, birds, animals, equipment and people can carry fungi long distances.

102. You will most likely see dollar spot from fall through spring. This disease appears on turfgrass that does not have enough nitrogen. This disease will also occur in turfgrass that has a dry root system along with a damp, humid leaf cover. The humid leaf cover may be due to: highly damp air, light rainfall, and watering too frequently or at the wrong time.

103. Symptoms and signs of dollar spot include: 1. Small, 1 to 3 inches wide, brown to straw-colored patches of dead grass. 2. Uneven, light tan lesions with obvious brown borders on the leaves at the outside edge of the patches. 3. Patches do not get bigger. As the number of patches increases, they may merge to form larger patches. 4. Mycelia, the fungal strands, may appear in early morning hours when dew is around. Mycelia are masses of fungal filaments that look like white cotton. You can see mycelia in or around lesions on turfgrass.

104. Type I rings have an area of dead grass just inside a zone of dark green grass. Type 2 rings have only a band of dark green turf with or without mushrooms. Type 3 rings do not have a dead zone or a dark green zone. They just have a ring of mushrooms. At first, rings may be very small-less than 1 foot wide. Normally they get larger each year. Rings can be 6 feet or more in diameter. The size and shape of the bands, circle, half circle, or quarter circle, can be different. Mushrooms normally appear during rainy weather. Pull up or destroy mushrooms because some of them are poisonous; you’ll want to dispose of them.

105. Brown patch usually appears from November through May when temperatures are below 80 degrees F. This disease does not normally appear in the summer. The following conditions that make grass wet for 48 hours or more set off brown patch: Rain; Too much irrigation; Long periods of high humidity.

106. A soft, dark rot appears at the base of the turfgrass leaf. This is from a fungus that infects the leaf area closest to the soil. You can easily pull a leaf off a stern. The base of the leaf will smell rotten. The fungus does not attack roots. Small patches, about 1 foot wide, turn yellow and reddish-brown, brown or straw-colored as the leaves start to die. The patches can become several feet wide. Rings of yellow and brown turf with healthy—looking turf in the center are not unusual. Turf at the outer edge of a patch may be dark and wilted. Brown patch is often confused with herbicide damage on St. Augustinegrass, as herbicide damage may cause the same symptoms of yellow or brown patches, and the leaf may still come off easily. But, the base of the leaf is not dark and rotten. Instead the leaf base is dry and tan colored without a rotten smell.

107. This pathogen is always on the roots of warm-season turfgrass. Take-all root rot can cause disease on Bermudagrass, St. Augustinegrass, and others. Lots of rain and turfgrass under stress bring on this disease. Take-all root rot spreads during the summer and early fall months when Florida gets the most rainfall. Take-all root rot of St. Augustinegrass can show up in the spring when the grasses start growing again. Extended periods of rain makes this disease worse, and any stress on the turfgrass makes the disease worse.

108. Above-ground symptoms and signs include: Irregular, yellow, chlorotic, or light— green patches. Patches are a few inches to a few feet wide, with no particular shape. Fungi on the root system cause these patches. This pathogen does not attack the leaves. Stolons may also have black lesions. If the disease is severe, the stolons may begin to rot. Grass plants may die resulting in irregular patches of thinning grass. If you do not manage take-all root rot, bare patches may develop as shown in this photo. Below-ground symptoms and signs include: Roots are thin and off-white in color with a few black lesions, and roots become very short, black and rotten.

109. Rusts occur mainly on St. Augustinegrass and zoysiagrass. Rusts appear from late fall to early spring, when cool temperatures slow down growth. Rust is more severe on turf that is stressed from shade or not enough nutrients.

110. Rust may be on turfgrass under trees or on the north side of buildings. The leaves must be wet for infection to set in. Dew, high humidity, rain or irrigation can make the grass wet. This photo shows rust on ryegrass. The symptoms and signs include: Light yellow flecks appear on the leaves; flecks get bigger and turn into spots that are parallel to the leaf veins. Later, orange bumps, called pustules, form along the leaf veins. They contain spores that can rub off on your fingers. Very heavily infected areas look thin and yellow to light brown.

111. Three different fungi cause this leaf spot. It most often occurs on bermudagrass and seashore paspalum. Because the fungi are active in a wide range of temperatures, the diseases they cause can happen anytime. Depending on the fungus, the size and color of the symptoms may be different. They may be very small, the size of the head of a straight pin, solid brown to purple lesions. These lesions can get larger. They may have very white centers that cover leaf blades. Seriously infected leaves turn purple or reddish-brown. This makes the turfgrass look purple. These leaves eventually dry up and become a light tan color. Distinct patches or patterns of the disease are usually not obvious on St. Augustinegrass. They are obvious on bermudagrass. Severe infections cause melting-out as turf areas thin out and die. Lesions on stolons are dark purple to black.

112. Gray leaf spot, a disease of St. Augustinegrass, often occurs from late spring to early fall. This is especially true during prolonged periods of rain. Compacted soil and too many applications of quick-release nitrogen make this disease more severe. Application of the herbicide, atrazine, also increases the susceptibility of St. Augustinegrass to gray leaf spot.

113. The first symptoms are olive-green to brown spots the size of the head of a straight pin. The spots enlarge and become circular. Their shapes may also become longer than they are wide. These are tan to brown with dark brown edges. When conditions are humid, the fungus produces lots of spores in the center of these spots. The spores make the spots look silky gray. Many spots can appear on a single leaf. This can cause the leaves to dry up and turn brown. No obvious patches appear but turf areas may become thin. Turfgrass that has a severe case of gray leaf spot may look like it is very dry. On older St. Augustinegrass lawns, gray leaf spot is common, but is not severe. In the summer, certain St. Augustinegrass plants will always have a few spots on their leaf blades. These spots will not injure the turfgrass unless it is under severe stress.

114. This disease mainly infects centipedegrass in central and north Florida. Anthracnose appears in the spring during rain or heavy fog and high temperatures. The disease is more severe on grass under stress. This is especially true during springs that follow cold winters. Symptoms and signs include: Grass blades have reddish-brown spots that often have narrow rings, like halos, of yellow around them. Single spots may be as wide as the blade. They cause the leaf to turn yellow and die. Infected shoots that grow from the base of stems can cause whole stems to die. Small yellow patches of grass also develop.

115. Slime molds are slippery and sticky. They grow on the surface of turfgrass. These molds appear suddenly during wet conditions. These fungi do not harm turfgrass so they are not really a disease. Their sudden appearance concerns some people. Symptoms and signs include: White, gray, yellow or darker colored slime or soot covers grass blades. The slime is a mass of spores. Slime molds do not require pesticides.

116. This root rot may happen at any time of’ the year. Pythium root rot always appears when the soil is wet from too much rain or irrigation. Very hard, compacted soil and soil that does not drain well can also lead to the disease. Symptoms on the leaves are the result of the disease in the root systems. Above-ground symptoms and signs include: Turf quality goes down; small or large turf areas become yellow, light green or brown. The grass gradually thins out but turf rarely dies. No distinct patches appear. Below-ground symptoms and signs include: Roots appear thin with few hairs; roots change color but are not black and rotted. Microscopic examination of these roots can show if Pythium root rot caused the symptoms.

117. Nematodes cause serious damage to turfgrass everywhere in Florida. Nematodes are too small to see. As a result, you often may not realize that they are causing problems. Instead, you may blame turfgrass damage on a fungus, insects or not enough fertilizer. Nematodes are very tiny worms that live almost everywhere, including in soil, plants and animals. Many kinds do not feed on plants. Nematodes that do feed on plants are plant-parasitic nematodes. This means they must feed on living plant tissue to stay alive. Plant-parasitic nematodes are: tiny: 1/100 — 1/8 inches long and are usually thin like sewing thread. Because nematodes are so tiny, you can see them only with a microscope. Aquatic: They need water to be active even though they may live in relatively dry soil. They may be in water in the soil around roots. Nematodes could also be in juices inside the plant. Some nematodes have 1 or more resistant stages to help them live through dry conditions.

118. Nematodes that feed on turfgrass can be: ectoparasites, which means they feed only from outside the turfgrass roots. Examples include: Sting, stubby-root, sheath, sheathoid and ring nematodes. Or, they may be endoparasites, which means they feed and live inside the turfgrass plant. Examples include: Root-knot and lance nematodes.

119. Plant-parasitic nematodes feed with a tube—like a drinking straw. The tube is called a stylet. Nematodes use their stylets to make holes in turfgrass root cells. Then the nematodes excrete chemicals, enzymes and hormones, into the turfgrass. These chemicals prepare the turfgrass juices for nematodes to feed on. Then the nematodes suck the juices out of the turfgrass cells. Nematodes damage or destroy turfgrass roots and root hairs when they feed. Damaged roots have a difficult time absorbing water and nutrients from the soil. This causes the health of the turfgrass to decline. Nematodes can also make wounds. Then fungi and bacteria enter into turfgrass roots, which may rot. Sometimes nematodes can make turfgrass more prone to disease from fungi or bacteria.

120. You can see both above-ground and below-ground symptoms of nematodes. Above-ground symptoms that can be seen include: 1. Turfgrass gets thin; as grass thins, weeds such as spurge, sedge or Florida pusley may take up residence in the thinned-out areas. 2. Damage appears in areas with irregular shapes that may enlarge over time. 3. Wilted turfgrass; turfgrass is unusually sensitive to stress from heat or not enough water. 4. Chlorotic or brown turfgrass. 5. And, finally, dead turfgrass. Below-ground symptoms include: 1. Shorter than normal roots; may be dark in color or rotten, and 2. Cropped off or stunted roots 1 to 2 inches below the surface.

121. Let’s focus on discussing the types of nematodes that cause damage to turfgrass in Florida. Sting nematodes are the most damaging of the plant-parasitic nematodes. They are ectoparasites. These nematodes, which live only in sand, damage all types of turfgrass. Sting nematodes are the major nematode pest on golf courses in Florida. Sting nematodes damage greens, fairways and even roughs. Because putting greens usually have a lot of sand in them, they may harbor sting nematodes.

122. Lance nematodes are a very common nematode pest of turfgrass. They can damage all types of turf. They are a common problem on St. Augustinegrass lawns and bermudagrass putting greens. Lance nematodes are endoparasites that live inside turf roots. When lance nematodes open wounds in tie roots, microorganisms in the soil can get into the roots. This causes the roots to rot. As a result, turfgrass turns yellow or dies.

123. Stubby-root nematodes are extremely damaging to St. Augustinegrass and bermudagrass. They are a common problem on lawns and golf courses. They are ectoparasites that stop roots from growing. The amount of damage caused to turfgrass varies, and depends on which species of stubby root nematode is present, as there are several. A few moments ago, the term stylet, was mentioned. This is the needle-like structure that plant parasitic nematodes use to extract contents from plants. It’s apparent in the photo on the left. The upper right photo shows the above-ground symptoms of thinning out St. Augustinegrass from an infestation of stubby-root nematode. On the lower right, a healthy root system of St. Augustinegrass is compared to a system that was infested with stubby-root nematodes.

124. There are several species of nematodes that can be problematic. Ring nematodes are common problems on centipedegrass. They hardly ever damage other grasses. Root-knot nematodes, awl nematodes, sheath nematodes and sheathoid nematodes damage turfgrass in Florida once in a while. Lesion, stunt and spiral nematodes hardly ever damage turf in Florida.

125. How do you know which nematodes are causing problems? Symptoms that nematodes cause can look the same as those of other plant problems. So how do you find out if nematodes are a problem? The only way you can be certain is to have a nematode assay done. Call or visit your University of Florida/IFAS county extension office. Get a free nematode sample kit there. This kit tells you how to take root and soil samples. It contains easy-to-do instructions, a plastic bag, a pre-addressed mailing carton Take or send the samples to the Florida Nematode Assay Laboratory at the University of Florida in Gainesville. A scientist will look at each sample for a charge. A nematode assay tells you: the kinds of nematodes in the soil or root sample, how many nematodes are in the sample and, if the turfgrass is at risk from nematodes.

126. If you take a sample for the University of Florida/IFAS lab without using the sample kit, follow these steps: 1. Take soil sections (cores) from at least 20 places per area, such as a green, fairway, athletic field, lawn, etc. This is because nematodes group together in hot spots. One area may have a lot of nematodes; another place just a few feet away may have very few. Use a “T” type soil sample tube. Take each soil core from 3 inches below the soil surface. 2. If you think there is nematode damage, take cores near the edge of the damaged area. Seriously damaged areas do not have many nematodes. This is because these areas have nothing left for nematodes to feed. The edges of the damaged area may have a lot of nematodes because the grasses are still alive here. Take cores in a zig-zag pattern across turfgrass that does not show symptoms of nematodes, Take cores the same way while planting turf or replacing it. 3. Put the soil for each of the areas into separate plastic bags. Then tightly close the bag. Put tape on bags that close with zippers. This will keep moisture in the soil. Moisture keeps the nematodes alive. Dry soil kills nematodes, so it’s important to not allow them to dry out.

127. Write what the sample is on each bag, so that you’ll be able to keep track of where different samples were taken. Write with a permanent marker that will not come off the bag. Handle the samples in their bags carefully, as rough handling kills nematodes. Do not let the sun shine directly on the bags. Keep the bags away from heat. Nematodes are sensitive to high temperatures and ultraviolet light from the sun. Nematodes die quickly in soil samples left in the front of a car, such as on the dashboard, or in the back of a golf cart or truck. Keep the samples in an ice chest. Before you ship or take the samples to a lab, pack them so they do not shift around in the box. Take the samples to a lab the same day or the next day. If you cannot take the samples yourself, send them through a company such as the U.S. Postal Service, FedEx, or UPS that will deliver them the next day. The longer it takes for samples to reach a lab, the fewer nematodes will be alive when they arrive.

128. There are some disorders of turfgrass that are not caused by living organisms. These are called abiotic disorders. This final section will discuss some of the more commonly-occurring such disorders. The first has to do with mowing practices. Mowing turf shorter than the proper height can harm the grass. To grow, leaf blades take carbon dioxide and water from the air. With these and sunlight, the blades make their own energy. This is photosynthesis. Carbon dioxide is a gas that has no smell or color. When mowing removes too much of the grass blades, turf cannot take carbon dioxide from the air fast enough to make new leaves. This causes severe stress as the grass tries to grow. Stress makes turf more likely to be attacked by insects, diseases and weeds.

129. Freezing temperatures can damage lawn grasses in Florida. The main causes of injuries to turfgrass in winter are: dried-up grass from desiccation, death from low temperatures, frost injury and, damage from foot and vehicle traffic. Lower fall temperatures and shorter days cause warm-season grasses to stop or slow their growth. Some grass becomes brown; this is dead tissue which stays that way throughout the winter in north Florida. In central and southern Florida, grass growth just slows down. These are natural conditions. They protect the grass from cold temperatures. The grass will come back when the temperatures get warmer. Serious freezing temperatures can kill some grasses, which will not come back in the spring. Additional things that make cold injury worse are: 1. Water does not drain off grass. 2. Deep shade. The photograph shown on this slide shows an area in shade that did not come back from winter injury. The shaded area stayed colder for a longer period of time. 3. Too much thatch. 4. Too much nitrogen applied in the fall, which keeps grass green in winter. The temperature before a severe and sudden cold wave also influences how well turf tolerates low temperatures. In general, several frosts before a severe drop in temperature help turf live through the cold.

130. Turfgrass needs both nitrogen and potassium to grow. Both very high and low nitrogen may help cause turfgrass diseases. Too many nitrogen applications increase brown patch and gray leaf spot diseases. Low nitrogen levels encourage dollar spot disease. Remember: You can easily apply too much nitrogen but you cannot remove it. So apply the least amount of nitrogen required for turfgrass. Potassium seems to be an important part of preventing diseases in turfgrass. This may be because potassium helps prevent plant stress. To keep turf healthy, apply the same amount or less of potassium as nitrogen. In areas that are more likely to get disease, increasing the amount of potassium may help fight off disease. Remember: potassium leaches through the soil just as easily as nitrogen. However, potassium does not harm the environment like nitrogen can. Use both slow- release nitrogen and slow-release potassium. If you cannot get slow- release potassium, then apply smaller amounts of quick-release potassium more often. This is a good idea during the rainy season.

131. Turfgrass, like all green plants, must have water to grow. When there is not enough rain, watering helps keep grass growing. Drought happens when not enough rain falls. A drought may last for months or years. In Florida’s sandy soils, drought symptoms may happen after only a few days without rain. Without enough water from either rain or irrigation, turf starts saving water. You can tell when this happens because grasses: wilt by rolling or folding their leaf blades to stop the loss of water, as shown on this slide. Do not put out new shoots until conditions are better for growth. During a drought, leaf blades may die and fall off. Usually grasses will start growing again when they get enough water. As grasses deal with and get over drought, they will be more susceptible to other stresses. These include low temperatures, traffic, insects and diseases. Stressed grass will not grow as well as grass that is not stressed.

132. Turf needs water to grow. However, too much water damages turfgrass and causes: 1. A less-developed and shorter root system. 2. The system has less ability to obtain water and nutrients deeper in the soil.  3. Insects, some diseases and nematodes are far more likely to attack this root system. 3. Weaker cell walls in the shoot tissue, which reduce the strength of leaf tissue. 4. Excessive thatch, particularly in St. Augustinegrass. 5. Water replaces the air in the soil, which includes oxygen. Roots need oxygen.
133. This section will discuss common turfgrass insects and the damage that they may cause.

134. After you complete this section, you should be able to: 1. Describe 2 main types of insect mouthparts. 2. Describe 3 types of turfgrass damage that insects cause. 3. Describe 3 insects with piercing and sucking mouthparts. 4. Describe 5 insects with chewing mouthparts.

135. Several insects and insect relatives live in Florida turfgrass. Not all of these insects are harmful to the grass, however. Many are harmless, some are even beneficial. A few are pests, and those are what this tutorial will focus on. A few of these insect pests cause considerable damage and need immediate control. In this section, you will learn about: insect mouthparts, insect pest damage, piercing and sucking insects, and chewing insects.

136. The 2 types of mouthparts that turfgrass pest insects have are chewing, such as mole crickets in the lower left photo, or piercing and sucking, such as chinch bugs shown in the right photo. Chewing insects use the front part of their jaws, the mandibles, to grind up their food. Piercing and sucking insects have a tube-like a drinking straw to draw out plant sap. Sap is the liquid that carries water and nutrients to plant tissues. The 3 most common types of feeding damage on turfgrass are: stippled, yellow or brown leaf blades, defoliation, and dieback. It’s important to know which insect pests cause which damage. The kind of control measure and when to control is different for each type of insect.

137. 1. Stippled, yellow or brown leaf blades. Insects with piercing and sucking mouthparts cause this damage. Symptoms appear when an insect puts its mouthparts into the leaf. The insect extracts out sap from the leaf. Chlorophyll is the pigment responsible for the plant’s green color. Grass without chlorophyll often appears an off-color, yellow and sick, such as the turfgrass in the upper right photo showing injury. A lightly stippled leaf blade is green with tiny yellow spots on the upper blade surface, and heavily damaged leaf blades may be yellow or brown. 2. Defoliation. Insects with chewing mouthparts can feed just about anywhere on a grass plant. An insect defoliates a turfgrass plant by eating some or all of the leaf blades. An example is shown in the lower right photo – the striped grass looper is a defoliating insect of turfgrass. 3. Dieback. Some insect pests feed on turfgrass roots or stems. This may cause leaf blade dieback or turfgrass death. The tip of the blade may wilt or change to a yellow or brown color first. The blades eventually dry out and break away easily; then, after awhile, the turfgrass dies. If roots are infested, you can easily pull the turfgrass plant out of the ground, like carpet. An example of dieback is shown in the lower left where a St. Augustinegrass lawn was infested with chinch bugs.

138. These are some common examples of insects that have piercing/sucking mouthparts and cause damage to turfgrass. Chinch bugs and spittlebugs live on grass blades, while ground pearls, which are also grass scales, live on grass roots. All of these insect pests have piercing and sucking mouthparts, such as that shown in the diagram. Chinch bugs and spittlebugs put their straw-like mouthparts, called stylets, into leaf blades. Then these insects suck out the sap. The leaf blades look stippled, chlorotic, or brown. Grass scales, or ground pearls, put their straw-like mouthparts into the crown or nodes, not the leaf blades. The grass slowly quits growing, and later the grass looks like it is stressed by drought.

139. Let’s now go into a discussion of the description of common insect pests that are damaging to turfgrass in Florida. The southern chinch bug is the most important insect pest of St. Augustinegrass in Florida. This insect pest may also feed on other turfgrasses and weeds. Adults are about 1/5 of an inch long. They are black with white patches on their wings. Young chinch bugs, the nymphs, are from1/20 of an inch long to nearly adult size. Small nymphs are reddish-orange with a white band across their backs. Older nymphs and adults have black bodies. Sometimes adults hide and hibernate during the winter in northern Florida. All stages, however, are present all year in most of the state. The chinch bugs lay eggs in grass sheaths. These pests may also push their eggs into soft soil and protected places. In summer, eggs hatch in 10 days. Nymphs grow to adults in 3 weeks. There are 3 to 4 generations per year in northern Florida and 7 to 10 generations in southern Florida.

140. Southern chinch bugs prefer open, sunny areas of St. Augustinegrass. These chinch bugs especially like areas stressed by drought. Examples would be places near sidewalks and driveways. Southern chinch bugs live in the thatch. They suck sap from the crowns, stems and stolons. This causes the grass to turn yellow and die. Chinch bugs tend to feed in groups. Because of this, dead patches of grass appear and seem to get larger as they spread through the turfgrass. Serious damage, such as in this photo, tends to appear from April through September in northern Florida and from March through October in southern Florida.

141. Ground pears are scale insects that live in the soil. They suck the fluids from the roots of most turfgrasses, but they prefer centipedegrass. The pearls look like fertilizer granules, which look like sand. Ground pearls are found throughout the state, but are more common in the northern part of Florida. Ground pearls lay bunches of pink and white eggs covered in a white, waxy sac in the soil from March to June. Tiny crawlers subsequently hatch from the eggs. These crawlers stick their piercing and sucking mouthparts into grass roots. Then ground pearls cover themselves with a hard, round shell. These shells are yellow to purple and look like pearls, hence their name. Their sizes range from that of a grain of sand to about 1/16 of an inch wide. They can be present as deep as 10 inches in the soil. After coming out of the pearl, adult females are 1/16 of an inch long. They are pink and have well-developed front legs and claws. There are very few adult males. They are tiny insects like very small flies. They have a relatively long generation, as one generation of ground pearls may live 1 to 2 years or sometimes longer.

142. Ground pearls cause grass to become chlorotic first, then brown. Stressed grass is most susceptible to injury. Stressed grass may not be able to recover from ground pearl feeding damage. This photo shows a tiny crawler attached to a root and covered with a hard globular shell. Properly watered and well-managed lawns often do not show symptoms even if lots of ground pearls are present. Disease, nutrient problems, drought and nematodes, especially in centipedegrass, may cause areas in lawns to change color. It requires careful examination of lawns to decide if ground pearls are present. No management strategies, including biological and chemical controls, are currently available for ground pearls. Minimize plant stress and maintain proper fertility and irrigation to help grass tolerate the damage.

143. Twolined spittlebug nymphs may be yellow, orange or white. They are covered with spittle. Spittle looks like white foam or soap suds. Adults are about 1/4 to 1/2 of an inch long. They are black with 2 reddish-orange lines across their wings. Their eyes are dark red.

144. Spittlebugs occur throughout the entire state, but more prevalent in northern and northwestern Florida. Although they prefer centipedegrass, spittlebugs attack all turfgrass species, many crops and weeds, and ornamental plants, especially holly trees. These insect pests lay eggs at the base of the grass in the thatch, in hollow grass stems or behind the leaf sheaths. One generation may last 2 to 2-1/2 months. At least 2 generations of spittlebugs appear per year. The eggs the second generation lays hatch the following spring, from late March to late April. The top photo shows an exposed spittlebug nymph before covering by spittle. The highest populations of first generation adults are in turfgrass in June. The adult population increases again in early August to early September. Spittlebugs are found most often in shady areas of turfgrass.

145. Spittlebugs are rarely a problem on well-managed turf, but problems appear to be increasing in northern Florida. Nymphs and adults both suck plant juices through their straw-like mouthparts. Heavy infestations may kill, wither, or reduce the growth of turfgrasses. Infested grass has a reddish-purple stripe, cream-colored stripe, or a combination of stripes running lengthwise along the blade. The injury shown in this photo is occurring on centipedegrass.

146. Those were some examples of insects with piercing/sucking mouthparts that are common problems in Florida. Let’s focus on a different type of mouthpart and discuss examples of turfgrass insects that have chewing mouthparts. Caterpillars, beetles, beetle larvae and crickets are common examples which have chewing mouthparts. Besides the diagram shown here, the photo shows the mandibles of a green June beetle grub, a powerful chewing insect. Young insects, the larvae, are usually the most damaging. Adults, however, may also feed. These insects may feed almost anywhere on turfgrass. Larvae and nymphs are the active feeding stage of most pest insects. Most larvae look like worms with legs. Nymphs look like adults, only smaller. Insects that chew on turfgrass include: 1. Fall armyworm, cutworm, striped grass looper caterpillars. 2. Tropical sod webworms. 3. Hunting billbugs. 4. Mole crickets and 5. White grubs. We’ll look at each of these during this segment in a little more detail.

147. First, fall armyworm. The egg is dome shaped; with a flattened base and curves upward to a broadly rounded point at the apex. The number of eggs per mass varies considerably but is often 100 to 200, and total egg production per female averages about 1500 with a maximum of over 2000. The eggs are sometimes deposited in layers, but most eggs are spread over a single layer attached to foliage. The female also deposits a layer of grayish scales between the eggs and over the egg mass, which imparts a furry or moldy appearance. The egg mass shown here is on bermudagrass. Duration of the egg stage is only two to three days during the summer months. The armyworm caterpillar is greenish when small and develops into a dark brown color when mature. It has a light stripe down the middle of its back. Darker bands are on either side of the mid-stripe. The mid-stripe ends in an upside-down Y on the head of the caterpillar. Larvae cause damage by consuming foliage. Young larvae initially consume leaf tissue from one side, leaving the opposite layer intact. By the second or third instar, larvae begin to make holes in leaves, and eat from the edge of the leaves inward. Damage is scattered and feeding occurs during the day.

148. The life cycle is completed in about 30 days during the summer, but 60 days in the spring and fall, and 80 to 90 days during the winter. The number of generations occurring in an area varies with the appearance of the dispersing adults. In coastal areas of north Florida, moths are abundant from April to December, but some are found even during the winter months. The pupa is reddish brown in color. Adults of the fall armyworm are gray moths with lighter markings. The moths are 3/4 of an inch long. Their wings are about 1-1/2 inches wide when they are spread fully.

149. Striped grass looper larvae have long and thin bodies and "loop" like inchworms when crawling. They only have two pairs of prolegs. Their color ranges from cream to black; there is a light-colored narrow stripe down their backs, and many stripes on their heads. Striped grass loopers pupate on tall pieces of grass or small shrubs. Striped grass looper occurs year-round in south Florida, and isn't a problem until fall in north Florida. Striped grass looper is primarily a pest on bahiagrass in pastures, but will readily infest turfgrasses. Larvae of these species are active at night and will hide in a curled position near the soil surface during the day. Striped grass looper adults have a wingspan of 1½ inches. Wings are tan to yellowish-brown in color with vertical lines and round spots. Eggs are laid singly on grass blades.

150. Tropical sod webworm larvae are gray-green and have brown spots on each segment. Mature larvae can be 3/4 to 1 inch in length, and they pupate in the thatch or on the soil surface. Tropical sod webworm adults are small, tan to gray moths with a wingspan of ¾ to 1 inch. They do not cause damage. Moths hide in shrubs and sheltered areas during the day and fly low when disturbed. Females lay clusters of 6-15 white eggs on grass blades at night. Eggs darken to brown and hatch within 7 days. Tropical sod webworm is most active from April through November in north Florida, but may occur year-round in south Florida. One generation of tropical sod webworm is about 6 weeks, and three to four generations occur in Florida each year. Tropical sod webworm larvae feed on St. Augustinegrass, bermudagrass and, zoysiagrass. You can see the damage of sod webworm, although the caterpillars feed mainly at night. During the day, they remain curled up on or near the soil surface. They are hard to find in these places. Tropical sod webworms that have just hatched cause little damage that you can see. They can, however, chew the top surface off the leaves. Older caterpillars chew out pieces along the sides of the blades. As a result, serious damage seems to happen almost overnight. The blades may be almost completely removed in patches. These areas soon become yellow to brown in color.

151. Several species of cutworms, including black and granulate cutworms occur in Florida, but seldom are serious pests in turfgrass. Granulate cutworm larvae usually dig a burrow in the ground or thatch, or use an aeration hole and emerge at night to chew off grass blades and shoots. This damage may appear as circular spots of dead grass or depressed spots that look like ball marks on golf greens. Larvae are mostly hairless, have 3 pairs of true legs and 5 pairs of fleshy prolegs on the abdomen. Most cutworms curl up when disturbed. Moths are dull-colored with wing spans up to 1 1/2 inches. Eggs are laid randomly on leaf blades, and hatch within 10 days. Three to seven generations may occur each year. 

152. The hunting billbug is a weevil that is also commonly known as the "zoysia billbug" in Florida, where it has been reported as a pest of various grasses, especially in nurseries. Billbug larvae are often confused with white grubs. The adult hunting billbug is a weevil that has a bill or snout. This weevil is black and about 3/8 of an inch long. Its chewing mouthparts are at the end of its snout. Hunting billbug adults have a raised Y-shaped area around which are curved lines behind the head. This insect also has rows of large and small pits on its wing covers. Billbug larvae are white with brown heads and no legs. Hunting billbugs have 1 to 2 generations each year. All life stages may be around at the same time. Billbugs lay their eggs in the sheaths of grass leaves. These insect pests may also lay eggs on the crowns of grass plants. The eggs hatch in about 10 days. Young larvae feed on the inner leaves and chew down to the roots. Pupation occurs in the soil or grass roots and may last up to 7 days. Historically, hunting billbug was not a major turf pest in Florida, but billbugs seem to be increasing in importance. The damage is most serious on the roots, but young larvae apparently cause some leaf or shoot damage. During the 1950’s, it was noted that the damage caused problems in handling cut sod squares for shipment. The root system is often so weakened that the squares will not hold, thus falling apart . Damage usually first appears as yellow spots only a few inches in diameter, but these spots will gradually become larger as feeding continues. Heavy infestations completely destroy the roots, and the grass can be rolled back like a carpet. Moles, skunks, and armadillos feed on the grubs and may damage the lawn searching for them. Billbugs prefer zoysiagrass and bermudagrass. These insects do the most damage in the fall when lots of them are in the grass. Billbugs may make grass look like it is dormant when it is not. You may also notice dead patches or areas that turn green slowly in the spring.

153. Three species of mole crickets damage turfgrass in Florida. They are the tawny, southern, and shortwinged mole crickets. These insect pests are exotics since they were brought in from outside the United States around 1900. These 3 species of mole crickets are not the only mole cricket species occurring in North America, but they are the most damaging. Adults are about 1—1/2 inches long and light brown. They have extra large front legs with which they dig in the soil. Large blade-like feet, called dactyls, are on the ends of their front legs. The number and arrangement of dactyls, and the color pattern behind the head, called the pronotum, identify the different species. Nymphs look like adults except their wings are not completely developed. Nymphs also cannot reproduce. Shortwinged mole-cricket adults have small wings and cannot fly.

154. This is a more detailed view of those identifying features of mole crickets that damage turfgrass. You can see some subtle differences among these 3 mole cricket species by comparing their dactyls and each of the pronotums.

155. In north Florida, tawny and southern mole crickets begin laying eggs in late April. They lay the most eggs in May through the middle of June. Due to warmer temperatures, adult southern and tawny mole crickets come out 1 to 2 weeks earlier in south Florida. Shortwinged mole crickets can lay eggs throughout the year in south Florida. Shortwinged mole crickets do not live in the panhandle of Florida. Mole crickets lay their eggs in chambers between 2 to 12 inches below the soil surface. In moist soil, egg chambers are closer to the soil surface. In dry conditions, the chambers are deeper. Females may lay up to 4 or 5 clutches of eggs. Each clutch has about 25 to 60 eggs in it.  Eggs develop in about 3 weeks. Most hatch during early June in north Florida and through August in south Florida. Some adults appear in August or September but both nymphs and adults are around during the winter. Nymphs become adults by April. Then they fly and mate. One generation per year is normal although southern mole crickets have 2 generations. They also fly 3 times in spring, summer and fall in south Florida.

156. Mole crickets damage turfgrass in 2 ways. Nymphs and adults feed on grass roots and blades at night after rain or irrigation during warm temperatures. The crickets dig tunnels underground near the soil surface, and this digging moves plants or causes roots to dry out. When they tunnel, mole crickets push up small mounds of soil, which you can see, such as in the photo on the left. These tunnels may be as long as 20 feet. Tunneling and feeding on the roots reduce the density of the turfgrass. This also leaves areas of bare soil and can be severe as shown on the right.

157. Several species of white grubs are damaging to turfgrass. White grubs are the larvae of scarab beetles. They include May/June, green June, and masked chafer beetles. The adult stage of each of these beetles is shown on this slide. Masked chafers have 2 generations each year throughout Florida, and the first generation is the most damaging. Adults are tan, about 5/8 inches long, and slightly smaller than May/June beetles. Adults fly from April to June and again in August and September. They are attracted to lights at night, but do not feed. Most of the May/June beetle grubs have a one-year life cycle in Florida. Florida has about 54 species of May/June beetles. Adults of different species have the same general shape, but may vary somewhat in color, size, 1/2 to 1 inch long, and hairiness. They often feed at night on tree and shrub leaves, from late April to early July. 

158. White grubs are shaped like the letter C and are cream colored, as shown here. The grubs have brownish heads and 6 legs. Mature grubs range in size from 1/4 to 2 inches long, depending on the species. Grubs also have a pattern of hairs, called a raster, on the tips of their abdomens. It’s the raster pattern that is used to identify the various grub species. From left to right, the slight differences in the raster pattern show the May/June beetle, masked chafer beetle, and the green June beetle.

159. This shows the general life cycle of masked chafer beetles. Adults lay their eggs in the top inch or 2 of the soil. The eggs are often in small clusters. Small grubs hatch from the eggs and begin feeding on grass and various plant roots. Grubs become pupae in a chamber in the soil, although not shown here. Grubs feed throughout the winter, but adults do not feed.

160. White grubs are present throughout Florida, but they cause more damage along the Gulf Coast. When white grubs feed on grass roots, the grass gradually thins, yellows, wilts and dies. The resulting appearance is different sizes of brown patches appearing in a random fashion. These will enlarge over time. The root injury reduces the turf’s ability to take up water and nutrients. The turfgrass also has accentuated stress during periods of hot and dry conditions. You can roll back turf with lots of grubs in it like a carpet, as you can see here. This is because grubs have eaten most or all of the roots. You can also kick the turf around like dried, cut hay. Grubs usually feed for several months before you notice any visual turf damage. These pests are more likely to feed in the same places year after year. When older grubs feed, the turf damage can be severe. Adult beetles do not feed on grass. Instead, they may feed on neighboring flowers and leaves of ornamental plants or fruit.

161. This section will discuss common turfgrass weeds and available methods in their management. 

162. After you complete this section, you should be able to: Recognize and describe the 3 main types of weeds. Give an example of each main type of weed. Describe the 3 main weed life cycles and why you need to know them. Describe 3 ways to prevent weed problems. Explain the difference between preemergence and postemergence herbicides. Explain the difference between selective and nonselective herbicides.

163. Healthy turfgrass helps landscapes have a pleasing appearance. Landscapes that have weeds in the turfgrass may not look as nice. Does the lawn shown on this slide remind anyone of a lawn they have recently seen? How serious a problem weeds are depends on how much they bother us or our clientele. Turfgrass and weeds need the same things to live: nutrients, water, space and light. These are limited, so turf and weeds are in competition for them. What is a weed? A weed is a plant that: 1. Grows where it is not wanted. 2. May grow in disturbed areas, such as bare spots in a lawn. 3. May shelter insect pests and diseases. 4. May hurt people when they touch or step on it. 5. May be poisonous to humans and animals. 6. Crowds out desirable plants. Weeds are fierce competitors. They grow well with little or no care, and they seem to grow no matter what you do to them. The number of weeds can increase rapidly if you do not apply control measures. Because of this, prevention of weeds is a key strategy. You must also control them quickly when they appear to prevent their spread – another key strategy.

164. Many weeds are prolific producers of seeds. The seeds of some weeds may take root and grow for long periods of time, even years. Weeds are very adaptable have many means to spread their seeds. Some examples: Some seeds have hooks or barbs that attach to passing animals, such as the puncture vine seed capsules attached to the shoe that is shown here. Some have “wings” that carry the seed on the wind; such as dandelion shown in the bottom photo, while some are adaptable to floating great distances in water. Some weeds have structures that allow them to project their seed out from the parent plant, such as oxalis, shown in the upper right of this slide. Some weeds send out runners above or below the ground. And still, some weeds toxins, known as allelochemicals, that slow down the growth of desirable plants. Weed seeds may be dormant in the ground for long periods of time, years and years. If light and the proper conditions are met, they have the ability to germinate.

165. Grassy weeds have blades that are much longer than they are wide. Veins in the blades are in lines that are parallel and are not connected. The stems are mostly rounded, but occasionally flattened, with nodes. The nodes are closed and hard. The leaf blades alternate on each side of the stem. A common example is shown in the lower right photo – crabgrass. Goosegrass, crowfootgrass, sandspur, cogongrass, annual bluegrass and torpedograss are also just a few examples that occur in Florida. Broadleaf weeds usually have veins that are shaped like nets in their leaves. These veins connect to a main mid-vein. The main vein usually divides the leaf in half. You can easily tell these weeds apart from grassy weeds. Their veins and leaf shapes are distinctly different. Many broadleaf weeds have brightly colored, showy flowers. Examples include smartweed that is shown in the upper right photo, but also chickweed, Florida pusley, rnatchweed, dollarweed, yellow woodsorrel, Asiatic hawksbeard, and creeping beggarweed. Sedges are weeds that look like a grass. Their stems, however, are solid and shaped like a triangle. You can see this triangle if you cut through the stem and look at the cross—section of the stem. The shiny leaves appear on the stem in clusters of 3. Each leaf in a cluster goes out in a different direction. Common examples include globe sedge, shown in the lower left photo, purple nutsedge, and annual kyllinga.

166. Weeds have 1 of 3 different life cycles: annual, biennial, or perennial. You need to know the life cycles of different weeds, because you will use these life cycles to manage weeds. For example, you will use different control methods for perennial weeds than you would annual weeds. You would not want to apply any herbicide late in the fall to warm season annuals that grow in the summer. These weeds will die when cold temperatures arrive. Also, you do not need to apply herbicides late in the spring to cool season annual weeds that grow in the winter. They will die when warm temperatures come.

167. Annual weeds germinate from seed. These weeds grow, flower, produce seed and die in one growing season. Some grasses, sedges and broadleaf weeds are annuals. These weeds are grouped by the season in which they germinate and grow. For example, warm-season annuals come up in the spring. They grow very rapidly in the summer and early fall, then set seed. They die in the late fall or early winter. Examples include: chamberbitter, shown in the upper left, spotted spurge, shown in the lower photo, and sandspur, shown in the left photo.

168. Cool-season annuals appear in the fall. They grow very well during the winter and early spring, then they die in the late spring or early summer after setting seed. Examples include henbit, in the upper left, common chickweed, shown in the upper right, wild geranium, annual bluegrass, in the bottom photo, and hairy bittercress.

169. Biennial weeds have a 2-year life cycle. They germinate from seed in the summer or fall. During the first year these weeds develop large root systems and a tight cluster of leaves close to the ground, called a rosette. In the second year, biennials flower, produce seed and die. Examples include: common mullein, shown in this photo; but also narrowleaf cudweed, oldfield toadflax and Carolina falsedandelion are examples.

170. Weeds that live more than 2 years are perennials. They can reproduce from stems under the ground, called rhizomes, various underground and above-ground plant parts, such as tubers or bulbs, or stems above the ground, called stolons. Perennials also produce seed. In the winter some perennials are dormant. They may lose their above-ground leaves or stems. In the spring, dormant perennials start growing from food stored in their roots. Perennial weeds are the most difficult to control. Why is this? It’s because some can reproduce by both seed and underground stems or some type of plant structure. The stems are hard to control because older plants are much tougher than seedlings. On this slide, we see several prolific perennial weeds that are present in Florida – air potato on the left, Johnsongrass in the upper right, and kudzu in the lower right.

171. Perennial weeds may also be grouped by type of root system and how they reproduce. Simple perennials reproduce by seeds. Pieces of roots may spread by mechanical means like cultivation and produce new plants, too. Examples include Florida betony, in the upper left, dandelion in the upper right, and curly dock in the lower photos.

172. Creeping perennials produce both seed and the horizontal stems, underground rhizomes and/or above-ground stolons. The stems store food and can start new shoot and root growth at nodes along a stem. Examples are Bermudagrass, which reproduces by seed, rhizomes, and stolons; torpedograss by seeds and rhizomes; and and purple or yellow nutsedges by seeds and tubers. In the photos shown here, we see the creeping above-ground stolons of Bermudagrass in the upper left; the scaly underground rhizomes of Johnsongrass in the center, and a small underground popcorn kernel-size tuber attached to the end of the yellow nutsedge root system at the right.

173. Bulbous perennials reproduce by seed and bulbs above- or below- ground. Examples are wild onions, shown on the left, which has bulbs below the ground and wild garlic, shown on the right with its above-ground or aerial bulbs. You must properly identify weeds so you can choose the most effective control. You can get help identifying weeds at your University of Florida/IFAS county extension office.

174. Managing weeds in turfgrass can be demanding. One reason is that turfgrass weeds can be difficult to control. They often appear when turfgrass is under some type of stress. This may be from using the wrong cultural practices. Weeds can: 1. Reduce the quality and growth of turfgrass. 2. Increase labor and equipment costs. An example is the wear and tear on machines. 3. Invite insect pests and diseases. Examples include viruses and chinch bugs. 4. Be poisonous or injurious to animals or people. Examples are horsenettle, pricklypear cactus, sandspur, shown here, and allergies, like hay fever, from weeds such as ragweed’s pollen, shown on the right. The best way to control weeds is to stop them before they appear, while they are young, or before they go to seed. Integrated Pest Management, IPM, helps you do this. IPM means that you use the best, safest and most effective ways to control weeds in turfgrass. Use both nonchemical and chemical methods, alone or in combination, to manage weeds in turfgrass all year long. A common misconception is that using chemical control is not using IPM; but, chemical control is one of the many tools contained in the IPM toolbox.

175. The first step in the process is to figure out exactly what the weeds are you’re trying to manage. Most weed-management practices, including pesticide use, work only on certain types of weeds at certain times in their life cycles. Because of this, an IPM program requires that you know which weeds are problems or are likely to appear. So you need to: 1. Identify the type of weed correctly. Is it a grassy, broadleaf or sedge weed? 2. Know the life cycle of the weed: As we discussed earlier, annuals live its entire life in 1 season. Biennials live for 2 seasons, and perennials live for 3 or more seasons. 3. Figure out how much damage weeds might cause. Once you have this information, you can choose the best integrated pest management practices for the weeds.

176. It is extremely important to prevent weeds in turfgrass. If you can prevent weeds, you will not have to worry about managing them later. You can prevent weeds in 3 ways: 1. Prevent seed production. 2.  Do not spread seed. 3. 3. Prevent seeds from starting to grow by inhibiting their germination. Weeds can produce seeds that last for years. Some, such as white clover produce seeds that may remain dormant in the soil for 30 years. There are annual weeds that can release tens of thousands of seeds in one season! Because of this, get rid of weeds before they produce seeds. Also get rid of the sources of weed seed in areas next to the turfgrass site or along fences.

177. Be careful not to spread seeds with tools, soil or plants. Wash off mowers and trimmers after you use them in places with lots of weeds. Do this before you mow or trim in places that do not have any weeds. This way you will not spread weed seeds to areas that are weed-free. Totally clean rototillers before and after you use them, as this will limit the spread of weed seeds in the soil. Do not use compost, plugs, top soil, sand, or sod that has weeds in them. Properly get rid of yard clippings that contain weed seeds and weeds so you do not spread them. Prevent seeds from germinating by keeping several practices in mind. It is impossible to completely rid landscapes of weed seeds; however, prevent them from germinating by considering that many dormant seeds exist deep in the soil. Because of this, try to avoid moving soil deeper than 2 inches whenever possible. Then you avoid bringing seeds to the soil surface where they can germinate. Mulch, topsoil or sand in bare areas can prevent sunlight from reaching weed seeds; this helps prevent germination, too. Scalping the lawn by mowing it too short, such as shown in the upper right here, also allows sunlight to reach the soil surface where it was previously shaded. A major technique used by most professionals is stopping weed seedlings from emerging by applying a preemergence herbicide to clean, prepared soil beds or established grasses. If treating bare soil, then afterwards, precautions should be taken to avoid breaking the preemergence chemical barrier by soil disturbance, such as tillage.

178. Frequent scouting allows you to identify and treat problems before they get out of hand. Collect information on the number and types of weeds, environmental conditions, and soil. Then you can predict and evaluate possible weed problems. Because conditions are different in each landscape, monitor and scout each site separately. Regularly check the: 1. Types and number of weeds; 2. Growth and health of the turfgrass; 3. Environmental conditions; and 4. Soil conditions.

179. Scout ornamental plants, flower beds and trees when you monitor intensively cared for turfgrass. How often you scout depends on numbers of weeds, desired level of appearance and the cost of weed control. Putting it this way, the desired level of weed control achieved will depend on personal preferences. Keep records of your monitoring results, environmental conditions, and management activities. Your records will show if weeds are increasing or decreasing. An important aspect of records is that they help you back up a decision to apply a herbicide. This can be important if a regulatory official or a customer questions the herbicide application. Weed numbers, along with records of control measures, cultural practices and environmental conditions, help you decide if you need to take control actions. Over the years, these records give you valuable information for long-term weed management. Records help you predict possible increases of weeds.

180. An aesthetic injury level can help you decide when weeds need control. Aesthetic means how good or nice something looks. This is a level of weed damage or number of weeds that the general public or a customer will tolerate in a landscape. Aesthetic tolerances depend on the person and where the weeds are located in the turfgrass. Corning up with aesthetic levels for weeds can be difficult because of the many types of weeds in a landscape and the fact that weed seeds and weed parts can remain viable in the soil. New weeds can appear anytime and often. As an example: People may tolerate some weeds in turfgrass in the backyard of a landscape. They may be less tolerant of weeds easily seen. Some people do not want to see any weeds anywhere in turfgrass. On tile other hand, turfgrass that weeds have completely taken over may not bother some people at all.

181. Use herbicides and various IPM practices at the time when they work best on weeds. Treatment thresholds do not always tell when treatments work the best. To help you decide the best times to use IPM, learn at what stages in the weed’s life cycle control practices work the best. Get rid of weeds when they are young and before they produce seed. Very young weed seedlings are more sensitive to herbicides than older weeds. As an example: You can easily remove or destroy small weeds with immature root systems by mechanical means, such as hoeing, weeding by hand, and mulching. Get rid of full grown weeds at the proper time. Managing established weeds, especially perennials, is more difficult than controlling seedlings. You can be successful if you go after these weeds when they are most susceptible. This is when their food supplies are low, which makes the weeds weak and most susceptible. Some examples include: 1. Control woody perennials in late spring after new leaves are full size. 2. Manage herbaceous perennials during their bud-to-flower stage. 3. Force perennials and second-year biennials into a stressed condition by repeated cutting. This makes these weeds produce new growth. Then, you can time herbicide treatments accordingly.

182. Successful weed management programs follow IPM by using cultural, physical or mechanical and chemical controls. Use them as necessary to help prevent problems and reduce weeds. Direct biological control is currently not a practical choice for weed management in landscapes. This is partly because of concern about what biological control agents, insects, fungal pathogens, etc. might do to native plants. Also, it is not cost effective for companies to develop biocontrol agents for managing weeds in home and business landscapes. In addition, pathogens are in some weeds. These pathogens may only slow down weeds but not kill them. More than half of the major weeds in the U.S. have come from outside of this country. Few, if any, have natural enemies in our country and state. So scientists are trying to find biological controls for these weeds.

183. Cultural control can greatly reduce the need for herbicides. These techniques include putting the right turf in the right place. Choose the best turf species or variety for a particular area. No turfgrass species will grow in heavily shaded areas. However, there are certain cultivars of St. Augustinegrass and zoysiagrass will grow in light shade. Centipedegrass may also grow in light shade. Bermudagrass and bahiagrass will not grow in the shade, and these grasses will soon die. Healthy and fast growing turfgrass can help control weeds because healthy turf shades the soil so sunlight cannot reach weed seeds. Without sunlight the weed seeds cannot germinate. Thick, healthy turf also has little or no space for weeds to grow.

184. Use turfgrass seeds and plants that are weed free. This is an easy way to prevent or reduce weeds in turfgrass. In the example, you can see the tag on the seed bag which declares this bag to be free of weed seed. To keep weeds from becoming established in new landscapes: Remove weeds and their roots from the turfgrass; buy only high-quality, weed-free turfgrass; and, properly prepare the planting site. Proper preparation of the planting site helps get new turfgrass off to a good start. This also helps turfgrass continue to grow well. Remove all weeds from the soil before putting in turfgrass. Also, make sure the soil is loose enough so the turfgrass can grow deep roots.

185. Use the right amount of fertilizer and water. The right amount of fertilizer and water will help keep turf healthy and keep weeds from invading. Too much or too little fertilizer or water invites weeds to move in. Use slow release or controlled release fertilizers because they last longer in the soil. They also provide continuous nutrients as turfgrass needs them. As an example, some weeds, like dollarweed, shown here, and nutsedges, grow well in wet soil. You may be able to get rid of or prevent these weeds by not watering turfgrass as much.

186. Use mulch. Mulch on foot paths is an excellent way to keep out weeds. Mulch works particularly well on annual weeds. Pine straw or pine bark, sawdust, hay and wood chips make good mulches. They are organic or natural mulches which mean that they break down easily. You can also use synthetic mats that have herbicides in them to control weeds in the landscape. These mats give long-term control when you use them properly. You must, however, be sure that the roots of wanted plants do not get into the mats. If the roots do get into the mats, the plants will be injured or may die. Mulch stops weeds from growing when: it has no weeds or weed seeds in it, and it is deep enough to kill existing weeds or keep light from the seeds so they cannot germinate. In this photo, we see leaves that are used as a natural mulch to cover a path from turfgrass through English ivy in a backyard.

187. Mechanical control, such as tillage, upsets root systems and buries weeds, killing annuals and most biennials. Burying does not get rid of established creeping perennial weeds. Do not till the soil deeper than necessary as this will prevent damage to desirable plants. It also limits the number of weed seeds brought to the surface of the ground. Tilling even 1/4 to 1/2 inch deep can bring weed seeds to the surface and can result in a weed problems. Mow properly. You can get rid of many annual weeds if you cut the grass to its proper height. Mowing before weeds go to seed will also reduce weeds. Cutting manages only weeds such as annual broadleaves and woody perennials. Some weeds will grow below the best mowing height for turfgrass. These will have to be controlled by alternative methods. No matter what control methods you use, you will probably still have to pull some weeds by hand. This is easier and takes less time if you have only a few weeds. Pulling, digging and hoeing are effective ways to remove weeds. Be sure to get weeds out before they flower and set seed. This is one of the most important ways to control weeds after they appear.

188. Herbicides are classified in several ways. One classification scheme is by their time of application. Using this scheme, herbicides fall into two groups: preemergence and postemergence. You cannot use all preemergence or postemergence herbicides on all weeds in all turfgrasses. If you use an herbicide on the wrong turfgrass, you could damage or kill it. Some examples of preemergence herbicides include: atrazine, dithiopyr, oryzalin, benefin, pendimethalin, shown here, and simazine. It’s important to keep in mind that not all turfgrass herbicides are labeled on all species of turf. Also, some damage overseeded ryegrass.

189. Examples of postemergence herbicides include atrazine, which also has pre uses, 2,4-D, dicamba, and MSMA. They also have use requirements that do not make them all suitable for all species of turfgrasses in all situations. This herbicide shown, triclopyr, is an example of a postemergence herbicide.

190. For more information on turfgrass tolerance of herbicides, see the latest University of Florida Pest Control Guide for Turfgrass Managers at the site address shown here or contact your local county extension office.

191. Weed and feed mixtures are also known as herbicide and fertilizer mixtures since herbicides are added to various granular fertilizers. With these mixtures you can treat the weeds and fertilize the turf at the same time. Only use these products, however, when weeds are throughout the whole lawn. If weeds are in only one part of the lawn, there is no need to apply a weed and feed product to the entire site. If you choose to apply a weed and feed product, the suggested spreader setting is often found on the product’s bag. This setting is based upon the amount of fertilizer that the turfgrass needs and the amount of herbicide required for weed control. A precaution with these products is that they have to be carefully used near ornamental plants. The roots of ornamental plants can take up products that contain dicamba, metsulfuron or atrazine. These chemicals can seriously injure ornamental plants. Because of this, do not apply products that contain these chemicals near the root areas of ornamental trees and shrubs.

192. Herbicides are also classified by their spectrum of control. Selective herbicides control only certain weeds. Examples include 2,4-D, which controls many broadleaf weeds but does not kill some grasses or sedges. However, sethoxydim, another active ingredient, controls grassy weeds. It does not kill sedges or broadleaf weeds. This is a key reason why it is important to identify weeds correctly before you use selective herbicides. You can apply some of these herbicides over the top of some ornamental plants without injuring them. Always read the label to see which ornamental plants you can treat this way. Nonselective postemergence herbicides work on most, but not all, weeds. However, they are very likely to damage ornamental plants they contact. Roundup is a very common example of a nonselective herbicide. Selective postemergence herbicides are effective only on certain types of plants. When you choose a product, answer these 2 questions: 1. Which plants will the herbicide control? 2. What turfgrass and ornamentals do you want to protect?

193. Pesticides are sometimes necessary for managing pests on ornamental plants and turfgrass. You must handle pesticides carefully to minimize your contact with them. You also want to avoid risk to the environment. The environment includes everything around us: air, water, soil, people, pets, wildlife and sensitive plants. People, pets, wildlife and sensitive plants are nontarget organisms.

194. Because of increasing public concern about the possible harmful effects of pesticide use, people are demanding stronger regulations for pesticides. The problem is often not the pesticides themselves but how people use them. Trained, informed and careful people who apply pesticides can prevent them from harming the environment.

195. After you study this section, you will be able to: 1. Explain the 3 main things that happen to pesticides during or after they are applied. 2. Describe the 3 natural ways that pesticides break down. 3. Explain the 4 ways pesticides can move away from where you applied them. 4. Explain how to prevent drift of liquid and dry applications of pesticides. 5. Explain the difference between runoff and leaching.

196. 6. Describe 3 ways to limit people's direct contact with pesticides during or after application. 7. Describe the items you should remove from a residential landscape before you apply a pesticide. 8. Explain how you can protect pets and wildlife from coming in direct contact with pesticides you have applied. 9. Explain phytotoxicity and 2 things that cause it.

197. You need to know what can happen to pesticides during and after you apply them. Knowing what can happen to them helps you understand how you can prevent them from harming the environment. Generally, pesticides will meet at least one of 3 fates: 1. Plants take them up, absorption, or they will bind to soil or organic matter, adsorption. 2. They break down. 3. They move off-site from where you applied them.

198. Absorption and adsorption are usually desirable pesticide fates. When plants absorb pesticides or soil and organic matter adsorb pesticides, we can be sure the pesticide is protecting the intended target. Plants may absorb pesticides. In fact, this is what happens to systemic pesticides when they are taken up and move into the plant's system. When they are in the plant they kill the plant, the case with herbicides, or control pests that are attacking the plant, as with insecticides and fungicides. The advantages about absorption are: control of the target pest and breakdown of the pesticide after some time into less harmful substances within the plant. The disadvantage about absorption is: nontarget plants that absorb the pesticide may be harmed.

199. Pesticides may also be adsorbed. This means they become attached to soil particles. Clay soils and organic matter such as thatch easily adsorb some pesticides. Adsorption may keep preemergence herbicides in the surface layers of soil. This provides long-lasting defense against germinating weeds. Soil insecticides are also more effective if they stay in place. By staying in place they make a barrier that protects turfgrass from insects like grubs that live in thatch and soil. The advantages of adsorption are: pesticides stay where you apply them and protect against pests for a longer time and pesticides that attach to thatch and topsoil probably will not leach. Pesticides that do not leach will not get into groundwater. The disadvantages of adsorption are that when pesticides attach themselves too tightly to soil: they may not protect against pests and they may persist in the environment too long.

200. Natural processes break down pesticides into things that are less harmful. These natural processes prevent pesticides from building up in the environment. Three things cause pesticides to break down: 1. Sunlight. 2. Chemical reactions. 3. Microorganisms. Microorganisms are the most important cause of pesticide breakdown. Microorganisms such as fungi and bacteria feed on pesticides and turn them into less harmful materials. Microorganisms can break down pesticides before they reach groundwater and prevent them from contaminating groundwater.

201. Pesticides may move off-site or away from the plant or soil area they are supposed to protect. When this happens, the pesticide is not getting to or staying on the target plant, turfgrass or soil. Contamination of the environment is more likely to happen. Pesticide movement off-site is the cause of most of the problems you may have when you apply pesticides. This is the worst fate of pesticides. Fortunately, it is also the one that you have the most control over. What you decide and do on the job can prevent pesticide movement. Pesticides can move off-site 4 ways: drift, runoff or leaching, direct contact, or by spills or accidents.

202. Drift is the movement of pesticide in air away from the target plant, turfgrass or soil. It is called particle drift when the wind carries fine, liquid droplets or dusts away from the target. Some pesticides applied in liquid form can become a gas or vapor when the temperatures are high and humidity is low. This change from a liquid form to a gas is volatilization. Volatilization can happen during or after application of a pesticide. It is vapor drift when the air currents carry this gas from the target to another place. When air currents carry spray particles and vapor to nearby non-target plants, the plants may be injured.

203. To some extent, drift can be controlled. Control the size of the spray droplets. This is the key to controlling drift during a liquid pesticide application. The smaller the droplets, the lighter they are and the more likely to drift. You can control droplet size by using nozzles that make large, heavy drops. Fine nozzles produce more small droplets and increase the likelihood of drift. Set the equipment to apply at low sprayer pressure. High pressure produces more small droplets and increases chances of drift. Provide a barrier such as a fence or wall or open buffer between the target and nontarget plants. Remove nontarget plants such as those growing in containers from the site before you apply pesticides. Use a formulation of the pesticide such as granules that will not drift. Do not use products that may turn into vapor or are applied as fine particles, such as dusts. Do not apply pesticides when conditions are unfavorable, such as not spraying a pesticide when wind may cause it to drift.

204. Runoff happens when heavy rains or irrigation move pesticides over the surface of the ground. This is called surface runoff. Surface runoff can move pesticides from where they have been applied into nearby lakes, ponds and streams. Leaching is the movement of pesticides down through the soil. Leaching is of particular concern in very sandy or coarse soils because pesticides can move quickly through these soils. It is also a concern where connections to groundwater are near the surface such as with wells. Concern exists about the possible contamination of water supplies with pesticides. The studies conducted so far show little or no leaching of pesticides from their general application to turfgrass. Studies also show that turfgrass prevents runoff and leaching. This may be due to absorption and adsorption or natural breakdown of pesticides by the natural processes that happen in the turfgrass. Most pesticides appear to be tied up in the thatch or top 1 inch of soil. Some of the pesticides are broken down by microorganisms.

205. You can minimize direct human contact with pesticides by doing the following things: 1. Make sure you apply the pesticide on the right yard or site. 2. Never apply pesticides when other people are on the site. 3. Apply pesticides when people at nearby businesses, homes and schools are most likely to be inside. 4. Remove lawn furniture, laundry and children's toys from the site. 5. Do not spray swimming pools.

206. 6. Make sure windows and doors of houses and buildings are closed. 7. Let the public know where you have applied a pesticide. The State of Florida requires that you put out a sign about pesticide applications made to lawns and ornamental plants. The sign must be easily seen. 8. Find fresh air returns for air conditioners and heat pumps before applying pesticides outside homes and buildings. Do not use liquid sprays and dusts near these returns. 9. Rinse away puddles of pesticide spray from driveways, sidewalks and other hard surfaces. 10. Remove pesticide granules from driveways, sidewalks and surfaces where they provide no benefit.

207. Be prepared for knowing what to do in case of an exposure incident. Information is reviewed in Unit 6 of the Applying Pesticides Correctly manual, Harmful Effects and Emergency Response.

208. You can limit direct pet and wildlife contact with pesticides by doing the following things: 1. Read the label on the pesticide container carefully. Follow all directions on the label for the application. 2. Ask that pets be removed from the area before you apply pesticides. 3. Remove pet food and water dishes from the area. 4. Avoid bird baths, bird feeders and fish ponds. 5. Keep pets off the turfgrass until the pesticide has been watered in or dried or longer if the label tells you to. 6. Follow any restrictions that are on the pesticide label.

209. In a very few cases, the improper application of insecticides on golf courses and large sites with ponds has killed ducks and geese. The ducks and geese ate the insecticide when they fed on grass near the pond. Fish are also sensitive to insecticides. The applications of certain insecticides on slopes near ponds have caused fish kills in the ponds. Heavy rains after the application carried the insecticide into the pond. These are examples of damage to the environment. They are also examples of the applicator being careless. A trained and aware applicator could have prevented these bird and fish kills by reading the pesticide label for warnings about environmental hazards.

210. Plants that do not need to receive the pesticide applications are nontarget plants. Sometimes nontarget plants can be injured by direct contact with pesticides. Careless pesticide application is the most common cause of injury. The injury or damage to the plant is sometimes called phytotoxicity. If phytotoxicity is very serious, plants may die. Symptoms of phytotoxicity include leaf drop, stunting, overgrowth, discolored leaves, leaf curl and distorted stems.

211. Things that may contribute to phytotoxicity include: High air temperature during and immediately after pesticide application. Several pesticide labels warn of possible (potential) harm to plants if you apply the pesticide at or above certain temperatures. Applying too much pesticide. Apply only the rate given on the label of the product. Too much pesticide can harm the plant and the environment. Too little water. If some pesticides applied to soil are not watered in well enough, the chemicals will be concentrated. Plants stressed by too little water can be more sensitive to chemical injury. Uneven distribution of pesticides. This can happen if you do not mix pesticides in the spray tank adequately. You need to stir wettable powders with water often so they remain suspended in the water. Certain formulations of pesticides may be more likely to cause harm than other types. One formulation type, an emulsifiable concentrate, is more likely to cause injury than a wettable powder. This is because the formulation contains a solvent used to dissolve the active ingredient of the pesticide. The solvent may dissolve the natural wax that protects the leaves. This allows the chemical to reach plant tissues and injure them, if the plant is sensitive to it. Different types of ornamental plants. Different varieties or cultivars of the same kind of plant may or may not be sensitive to a chemical. Growing conditions. Young plants that are growing fast can be more sensitive to some pesticides.

212. Take special care to avoid injury to landscape plants and turfgrass when you apply herbicides. Some herbicides leave residues in spray tanks. Small amounts of the residue may harm sensitive plants when the sprayer is used to apply another kind of pesticide. Use separate spray equipment for herbicides and other pesticides to avoid this kind of injury.

213. Look at the kinds of plants growing in the area where the pesticide is applied. Look at the pesticide label for a list of plants that are sensitive to the pesticide. Do not apply the pesticide to any plant that is on the list. You can minimize direct plant contact with pesticides by: 1. Using caution when you apply pesticides in small places near sensitive plants. 2. Properly disposing of grass clippings that may contain pesticide residue. Do not use the clippings for mulch around ornamental plants. 3. Immediately washing nontarget plants with water that have come in contact with pesticides.

214. Some products may pit or stain sides of buildings and houses, cars, lawn furniture, sidewalks and driveways. Be careful not to get pesticides on these surfaces.

215. This segment will discuss calibration of application equipment commonly used in the turf management industry and will demonstrate that making the associated calculations is not as difficult as it may initially seem.

216. After you complete this section, you should be able to: 1. Describe methods for calculating the areas of different shaped sites. 2. Know how to calibrate application equipment by the area to be treated or by the amount of pesticide in the equipment. 3. Select nozzles for application equipment. 4. Check nozzles for uniform output. 5. Calculate travel speed. 6. Describe how to calibrate a granule spreader.

217. To use pesticides successfully, you must apply the correct amount over the target plants uniformly. Mistakes in the amount of pesticide or uneven application may: waste money, fail to control pests, damage the environment, harm desirable plants, and result in legal actions for using a product against its label directions. In the photo here, a golf course green was burned from a faulty soil fumigation application attempting to control sting nematodes. In every situation, you should know, instead of guessing, if you are applying the correct amount of pesticide. Any of these mistakes will ultimately be costly.

218. Calibration means how you measure pesticide output, and how you adjust your equipment so it applies the right amount of pesticide to the target area. The person who does the actual applications should be the one to calibrate the equipment used. Properly calibrated application equipment will: 1. Deliver the right amount of pesticide. 2. Apply the same amount of pesticide over the treatment area. Every pesticide label tells you the rate for applying the product. For some applications, the rate will be given as the amount of product per area. Example: 4 ounces per 1,000 square feet. For some applications, it may be the amount of product per volume. An example such as: 3 oz per gallon. It may also be a percent solution. An example such as: 2% solution.

219. The methods described here are practical, easy to learn and require only basic tools. Before you begin, check to see that all equipment parts are clean and work properly. Every time you calibrate a piece of equipment, write down the settings, rates and operating conditions. Frequent calibration is extremely important with liquid pesticides. This is because the flow rate increases as spray nozzles wear from use. Remember to calibrate application equipment: 1. Before you use it for the first time each season. 2. When you change the type of pesticide. 3. When you change the rate and speed at which you apply the pesticide.
220. To apply the pesticide at the proper rate, you need to measure the area you want to treat. Measure smaller areas in square feet. Measure larger areas in acres – you should know how to convert these units back and forth. This is important because labels of pesticides may state the application rate based upon one of these units and the label may not, in all cases, provide the rate for both units. An acre equals 43,560 square feet – this is a unit we’ll be using frequently in this section. Measurements of an area are very important when you treat turf or large beds of ornamental plants. Mistakes in measuring the area can result in expensive errors. These include applying too much or too little pesticide. Usually it is simple to measure the area of squares or rectangles such as home lawns or athletic fields. You may have to take several steps to measure the area of odd-shaped golf courses and parks. One way to do this is to match each part of the irregular site to the closest geometric shape. Squares, circles, rectangles, and triangles are geometric shapes we’ll review for area calculations. You can use these areas to serve as an estimate of odd-shaped sites to get the total area to be treated. What do you do if a driveway, mulched bed, dog pen or building takes up space in the treatment area? Figure out the area of space that these things fill. Subtract it from the total area. You only need to know the size of the area that you will actually be treating.

221.  Let’s review the calculations needed to determine the areas of basic shapes; first, squares and rectangles. These shapes are the most simple of area calculations: multiply the width by the length. It is best to determine the area in square feet – most pesticide labels of turfgrass and ornamental pesticide products recommend rates in terms of amount per 1,000 square feet. Some products will recommend rates on a per acre basis – the number of square feet can be easily converted to number of acres by dividing by 43,560 – the number of square feet in one acre. In this example, let’s calculate the number of square feet of this recreational field. The field has a width of 230 feet and a length of 520 feet. Multiplying the two dimensions results in 119,600 square feet. If we would need to convert to acres, we divide by 43,560 – resulting in 2.75 acres.

222. Now, the area of a triangular site is determined by multiplying the length of the base by its height, and then dividing by 2. In this example, we see that the length of the base is 180 feet and its height is 270 feet. Therefore, the square footage area would be 24,300 square feet.

223. Now, the area of a circular site is determined by measuring the length across the site to find the diameter; here, it is 68 feet. Then, divide by 2 for the radius, the number that is used for the area calculation; here, that would be 34 feet. Then, to determine the circular area in square feet, such as a putting green, we multiply the radius by itself, and then multiply by the constant, pi. Pi is a constant that was determined many years ago by ancient Greek mathematicians – its value is 3.14. In this example, we see that multiplying 34 by 34 by 3.14 results in 3,630 square feet. The square footage area of this putting green is 3,630 square feet.

224. Now in reality, you will be working with irregular-shaped sites on a frequent basis. In the example we see here and although not drawn to scale, let’s assume this is one of the holes on a golf course. We can determine the area by using what we have just reviewed – dividing the hole into sections, then calculating the area of each section. In this example we have a tee box that is 58 by 32 feet, a triangular-shaped area between the tee box and fairway that has dimensions of 76 by 85 feet, a fairway that is 1,240 by 85 feet, and a green with a diameter of 68 feet. Although in reality, golf courses and many sites will not have exact straight borders, you can use these dimension calculations to get a close estimate – and it will likely fall within 10% of the true value. We add each of these dimensions, for a total of 114,116 square feet, equivalent to 2.62 acres.

225. Once you use application equipment, it will have pesticide residues remaining on it. Because of the residue, you should wear PPE as required by the product label. If you will be mixing the pesticide with water, you can do the calibration with plain water. What if the pesticide is granular or is mixed with something besides water, such as fertilizer? These types of formulations are very common in the lawn and ornamental industry. Use the actual pesticide or mixture for testing the calibration and always wear the recommended protective equipment when you work with pesticides.

226. How do you know what type of equipment to use for applying a pesticide? Your choice depends on the: 1. Size and type of the target area. 2. Type of pest. 3. And, the pesticide formulation. For liquid pesticides, choose the correct nozzle size and type for your application needs. We’ll look at an example in just a moment. Pesticide labels, equipment catalogs and dealers have information that will help you choose the right equipment. Calibrating dry granular spreaders compared to liquid sprayers is based on the same principle of applying the correct amount to the treatment site, but the actual procedures are not the same – we’ll look at some examples in this section.

227. The rate at which you apply a pesticide is directly related to how fast you apply the product. This is true no matter if you are walking with a compressed air sprayer across a home lawn or driving a boom sprayer around the golf course. Traveling faster will give a lower application rate of the pesticide. Slowing down will produce a higher rate of pesticide applied. The object is to travel at the same speed the entire time you apply a pesticide. If you walk faster going downhill and more slowly going up a hill, the rate that you apply pesticide will not be the same. For example: If you drive a boom sprayer 3 miles per hour, you will apply 20 gallons per acre. If you drive a boom sprayer 6 miles per hour, you will apply only 10 gallons per acre.

228. Handheld sprayers and backpack sprayers work on compressed air up to 30 pounds per square inch. A hand-run piston or diaphragm pump builds pressure in the tank. The pressure then forces the mixture out of the nozzle. The pressure drops as you spray the solution. As a result, you have to increase the pressure frequently by hand pumping to keep it even, but an even pressure can be difficult to maintain. If the sprayer has a pressure gauge; use it to try to attempt to keep the pressure within 10 psi of the original pressure.

229. If you apply pesticide to an area measured in square feet, calibrate the sprayer by marking a 1,000 square foot test area, such as 20 feet by 50 feet. Do this on a surface similar to the treatment site. Then follow these 2 steps: 1. Fill the spray tank half full with water. Do not put in any pesticides; just use water. Maintain the pumping pressure that you will use during the actual pesticide application. Record the number of seconds it takes for you to spray the test plot evenly while you walk at a comfortable, steady pace. Spray the test site 2 or 3 times, and then figure the average time. If you do it twice, add the 2 times and divide by 2. If you do the test 3 times, add the 3 times and divide by 3. Use the average time in your calibration. 2. The second step is to spray into a container, while standing still, for the average time you came up with in the first step. The number of ounces the container collects equals the amount of spray delivered to 1,000 square feet. Once you have the number of ounces, you can figure out the amount needed to treat the target area. Let’s look at an example.

230. In this example, let’s assume that we have a lawn area that is 40 by 65 feet. The application rate on the herbicide product label says to mix 2 ounces of herbicide with enough water to treat 1,000 sq ft. The area to be treated: would be 40 feet times 65 feet equals 2,600 square feet. The test-plot time to cover 1,000 square feet is 80 seconds. The amount of water collected in 80 seconds is 57 ounces, so the sprayer output is 57 ounces per 1,000 square feet. To figure out the total spray mixture needed, multiply the target area by the sprayer output: 2,600 square feet divided by 1,000 square feet and then multiplying by 57 oz is 148.2 ounces. To figure out the amount of herbicide needed, multiply the target area by the application rate listed on the label: 2,600 square feet at an equivalent of 2 ounces per 1,000 square feet would be 5.2 ounces of product. To treat the target area, a little more than 5 oz of herbicide should be added to 143 ounces of water. Because there are 128 ounces in 1 gallon, this will mean adding 5 oz of herbicide to 1.1 gal of water.

231. A similar method works for calibrating the sprayer to treat particular plants or small groups of plants. In this situation, however, you figure out how much water to use to treat an average plant. If the label says “spray to wet,” spray as if you were painting the plant with spray paint. Try to avoid applying too much spray and limit the pesticide from dripping off the plant. Add water without any pesticide to the tank. Pressurize the tank. Then record the number of seconds it takes to spray the plant completely. Now spray water into a container for that length of time. Use this number to figure out the amount of water and product needed.

232. In some situations, such as spot spraying, calibration may not be necessary. Spot spraying means you treat only certain plants that have problems instead of all the plants in a landscape. The product label may say to use a mixture of 6 tablespoons of the product per gallon of water to be sprayed to wet plants. Judge how much of the mixture you need to complete the job. Add about half the water needed for the treatment. Stir while adding the pesticide. Then add the rest of the water. Many turfgrass and ornamental pesticides applied as spot treatments are mixed with water at a particular percent solution. To make this solution, convert the pesticide’s percentage of concentrate into a decimal before you figure out the amount of concentrate to mix with water. Do this by dividing the percentage number by 100 to get the decimal. This is the same as moving the decimal point 2 places to the left and adding zeros as needed. For example, 2% would have the decimal equivalent of 0.02.

233. Here’s an example: you want to treat 18 azaleas in a landscape. The label rate is 3 ounces of insecticide per gallon of water. You determine that it takes about 12 seconds to spray an average azalea. You collect water from the sprayer for 12 seconds and find that 10 ounces were collected. The total spray mixture needed would be 180 ounces, which is equivalent to 1.4 gallons since there are 128 ounces per gallon. Since the rate is 3 ounces per gallon, the total amount of insecticide needed would be 4.2 ounces.

234. If you want to mix 3 gallons of a 2% solution, then use the decimal equivalent, 0.02. Multiplying by 128 ounces per gallon is 2.6 ounces. So the total amount needed to add to 3 gallons would be 7.8 ounces.

235. It’s fairly common for a product’s label to call for the use of an adjuvant, most often a crop oil or nonionic surfactant. In this example, this product, Fusilade’s label states to mix 0.25 to 0.5% of a surfactant into the finished volume. Let’s say that we’ll add 0.25% to our 3 gallons of spray mix. Here’s how the calculation would appear. We use the decimal equivalent, 0.0025. Then, multiply by the number of ounces in 1 gallon, 128; and finally, by the total volume, 3 gallons. We see that we need to mix in 0.96 ounces or right about 1 ounce of surfactant.

236. Most nozzles have 4 main parts: a body, cap, strainer or screen, and a tip. Some may have a diaphragm. The nozzle body holds the strainer and tip in proper position. Several types of tips that produce different spray patterns can fit on a single nozzle body. The cap keeps the strainer and the tip tightly on the body. The cap should not be tightened too much. The nozzle strainer keeps out debris that may stop up the nozzle opening. The type of strainer needed depends on the size of the nozzle opening and the pesticide to be sprayed. If you are spraying a wettable powder suspension, choose a coarse screen size, such as 50 mesh. For liquid formulations, a finer screen, such as 100 mesh could be used. A diaphragm may be attached to some nozzle bodies to help prevent pesticides from dripping from the nozzle. Special nozzle screens have check valves that serve the same purpose. Check valves or diaphragms should be used for small target areas. They should also be used near environmentally sensitive areas where a sprayer must be turned on and off frequently.

237. Nozzle tips break the liquid into different sizes of droplets. Tips also disperse the spray in patterns and control the rate of application. Nozzle tips are made out of: brass, plastic or polymer, aluminum, stainless steel, and ceramic. Ceramic and hard stainless steel tips cost more but they do not wear out as quickly. They will also last longer when used with abrasive formulations such as wettable powders. As a result, these tips may be less expensive in the long run.

238. Nozzle tips are grouped according to the spray pattern they produce. Cone and flat fan shapes are most often used for applying pesticides to ornamentals and turf. Nozzles that produce a solid stream are used in handgun sprayers to reach a target that is some distance away such as tree pests. Many pump-up and backpack sprayers that operate by hand have nozzles that change their spray from a wide cone pattern to a solid stream when you turn the nozzle collar. You’ll want to use nozzle tips that produce the same pattern and output all the time.

239. Nozzles usually used for turfgrass applications have spray angles of 80 or 110 degrees. Tips with an 80° angle are more common. However, nozzles that have 110° angles can be placed at lower nozzle heights. These lower heights can reduce drift. Wide-angle nozzles can also be placed apart with greater spacings along a boom. The distance between nozzle tip from center to center is the nozzle spacing. The usual spacing for application to turfgrass is from 10 to 20 inches.

240. The nozzle tip opening is the main thing that influences sprayer output and droplet size. The spray pattern of any nozzle is made up of many spray droplets of different sizes. When operated under equal pressure, larger openings produce a higher output with larger droplets. Smaller openings produce a lower output with finer droplets. Finer droplets cover targets better but they are more likely to drift. It’s important to choose a nozzle tip opening that, when used at the correct pressure, produces droplets large enough to limit drift and small enough to cover the target area. Special qualities of nozzle subtypes such as “extended range” are on the market for some nozzle types. These nozzle types produce a greater percentage of large droplet sizes when operated over a wide range of pressures. Nozzles are given a number based on the spray angle and output they produce. This particular nozzle is a 11003. This means that when set properly at the correct height, it will spray a fan that has a 110-degree angle. The 03 means that it is rated to deliver 0.3 gallons per minute based on a standard rated spray pressure of 40 psi. The “VS” means that the tip material is made of stainless steel. We’ll look at an example.

241. Now let’s determine which nozzles would be suitable for setting up a sprayer based on a set of variables. This is the manufacturer’s selection chart for nozzle tips. Looking across the top of the table, we notice that the columns are labeled psi, capacity in gpm, capacity in ounces per minute, and then the various gallons per acre for a range of speeds from 4 to 20 mph based on nozzle spacing of 20 inches. In this example, let’s assume that the speed we’ll use is 4 mph and our output is 0.34 gallons per minute. We look down the gpm column until we find 0.34, then looking across we come to the gallons per acre rate of 25, which is listed in the 4 miles per hour column. This output can be expected if making the application at 50 psi – shown in the left column under psi.

242. A handheld spray gun runs off a pump and spray tank usually on a truck. This type of application is a standard practice in the lawn care industry. The methods for calibrating spray guns are similar to those for calibrating compressed-air sprayers. However, developing a consistent walking speed, arm movement, and uniform spray pattern takes some practice. Your pace is about right if you hit a spot 2 or 3 times as you pass it. You need to have an overlap of 1/2 swath width for even coverage of parallel passes. Swath width is the width of the area you spray as you walk. Practice on a paved surface, such as a sidewalk or driveway, using water instead of pesticide mixtures until your coverage pattern appears even. Set the pressure of the sprayer following the manufacturer’s guidelines for the pump and nozzle before calibrating the sprayer.

243. There are 5 basic steps to calibrate a spray gun. For step 1 divide 1,000 square feet by your swath width to get the distance of your test course. In step 2, spray the test course with water exactly as you will spray the pesticide. Begin spraying just before you enter the course. Then in step 3, record the number of seconds it takes to spray the test course. Do this at least 3 times to get an average time to use for calibration. In step 4, spray into a bucket for the average number of seconds from Step 3. Measure this amount and convert it to gallons. Then finally in step 5, the amount of water collected is the output of the spray gun for 1,000 square feet. To figure out an output per acre, multiply the output for 1,000 square feet by 43.56.

244. Here’s an example: we mark a 200-foot test site and our spray swath is 5 feet. We find that the average time to walk the course is 78 seconds. We collect water sprayed from the gun into a bucket and catch 5.25 gallons. Therefore our output would be 5.25 gallons per 1,000 square feet which is equivalent to 228.7 gallons per acre.

245. Hydraulic sprayers that deliver pesticides through a boom with several nozzles are used for large applications to golf courses, athletic fields or parks. Hydraulic sprayers produce pressures up to 500 pounds per square inch. Application rates can be very different. For example, some pesticides may be applied at a rate of 1 quart per 1,000 square feet while some may be applied at 100 gallons or more per acre.

246. The height of the nozzle above the ground decides the swath width or the effective sprayed area per nozzle. The height is usually 14 to 18 inches above the target surface. Raising the nozzle farther from the target makes spray drift more likely. The flow rate, droplet size and spray pattern depend on the nozzle tip and the pressure. The correct nozzle tip opening depends on the desired output at the speed and pressure you plan to use. Choose the right type and size of nozzle tip for each particular treatment. Small changes in tip size can change considerably the nozzle flow rate. Nozzle manufacturers provide a lot of information about tip performance. This information helps you choose the right tip for each job. Ask an equipment dealer for a manufacturer’s catalog that shows nozzle tips. Some pesticide labels also often provide recommendations for the correct nozzles to use with the products. Note that changes in pressure do not have the same direct influence on application rate that speed does. To double the spray output, the pressure must be increased by 4 times. This means that you should adjust the pressure only to make small changes in the nozzle flow rate.

247. Check to see that all parts of the nozzles are clean and working correctly. Be sure that nozzle tips are the right type and size for the application. Remove nozzles and screens. Clean them in soap and water with a soft brush. Remove any debris or leftover pesticides from the nozzle opening. Do this with compressed air or a toothpick. Never use a knife or a tool made of metal to clean nozzles as it may damage them, and never try to remove debris from a nozzle by blowing through it. Run clean water through the spray tank completely. Be sure you do this far away from any drinking water well or water source such as a pond or stream. Partly fill the spray tank with clean water.

248. Pressurize the sprayer to clean out hoses and the boom with plenty of water. Put the nozzle tips back on. Follow the nozzle manufacturer’s catalog for the nozzle spacing, position and height settings. Do this so that you will get the spray pattern you need. Line up flat fan nozzles at a slight angle to the boom. Newer nozzle caps will have this angle when you fasten the tip to the nozzle body. Spray water on a paved or bare surface, then watch for streaks as the water dries. Wet streaks directly under the nozzles may result from damaged or worn nozzle tips, low operating pressure or the boom height set too low. Wet streaks between nozzles may result from the wrong alignment or boom height. Stopped-up nozzles may produce streaks anywhere in the spray pattern of the faulty nozzle.

249. One of the biggest problems in using the boom sprayer is getting similar output from all nozzles. The flow rate changes with the pressure and size of the nozzle tip opening. Too much pressure produces uneven and smaller droplets that are more likely to drift. Low pressure causes poor spray coverage of plant surfaces and an uneven spray pattern. Here’s a fairly simple test that can be performed while the sprayer is operating at the manufacturer’s recommended pressure for the nozzle type.  First, use a container marked in ounces. Catch the output from each nozzle in the container for 20 seconds. Write down the output from each nozzle. Secondly, add up the amounts from each nozzle. Divide by the number of nozzles to get the average output. If output from any nozzle is more than 10% above or below the average, clean or replace that nozzle. When output is too high, the nozzle is probably worn out, so get a new nozzle. When output is too low, the nozzle may be stopped up. Cleaning may bring it into the correct range. If not, replace the nozzle and repeat the check. Finally, repeat step 1. Use the new results to figure out a new average in Steps 2 and 3.

250. How precise must nozzle output and calibration be? An acceptable variation for most applications is plus or minus 10 percent. For example, if the desired rate is 15 gallons per acre, multiply 15 by 0.10, the decimal equivalent of 10%. This results in 1.5 gallons. Add and subtract 1.5 to 15 to determine the acceptable range. Therefore if the sprayer is applying between 13.5 and 16.5 gallons per acre, it is suitably calibrated for the job.

251. Most agricultural spray equipment is set up with more than one nozzle; in some cases, many nozzles. Because of this, a possible source of variation enters into the actual sprayer’s output. One of the first steps in calibration is to check the output from each nozzle. As we just learned, a 10% variation in output is acceptable.

252. Let’s work through a practical example; you’ll see that a uniformity check is very easy to do and doesn’t take much time. For the sake of the example, we’ll work with a small boom – only set up with 4 nozzles. We can start the sprayer, make sure the lines and boom are filled, then, catch the output from each nozzle for a pre-determined length of time. In this example, let’s use a catch-time of 30 seconds. We’ll make several catches to determine an average. Using a graduated cylinder with milliliter increments, we catch the following average amounts from each of the 4 nozzles: 42 milliliters from nozzle 1, 48 milliliters from nozzle 2, 40 milliliters from nozzle 3, and 39 milliliters from nozzle 4. We then calculate the overall average, which is 42 ml. 

253. Then we multiply 42 by the 10% factor to get 4.2 milliliters and we subtract from 42 to get 37.8 and add to 42 to get 46.2 milliliters, our acceptable range. We see that one nozzle, nozzle 2, is out of this range because it is over-applying. Because of this, we need to put in a new nozzle tip and then recheck for uniformity.

254. Once you attach and test the proper nozzles, you need to calibrate the sprayer. You do this so the sprayer will put out the product at the proper rate and volume of mixture. The label rate is usually stated as an amount of product in a particular amount, usually gallons, of water. For example: Apply the pesticide at a rate of 2 pints per acre in the spray volume of 30 to 50 gallons of water per acre. To calibrate the gallons per acre correctly, you need to know: The ground speed in miles per hour and the sprayer output in gallons per minute.

255. For most types of applications, the speed at which the equipment moves through the target site is one of the main factors that determine the actual application rate. Don’t rely on a speedometer to give actual speed. This is because wheel slippage, different tire sizes than the original equipment specifications, or improperly inflated tires can all account for incorrect speedometer readings. Follow these steps to calculate speed in miles per hour: First, mark off a 200-foot course on a site that is similar to the surface and conditions of the area you are going to spray. Then, fill the spray tank one-half full with clean water. Test to figure out which gear and revolutions per minute allows the sprayer to keep the preferred pressure on the nozzles while keeping a constant speed between 3 and 5 miles per hour. Then, drive the sprayer through the 200-foot course 3 times. Record the time of each run in seconds. Start far enough away from the course to reach the preferred speed before passing the first marker. Finally, average the 3 test run times by adding them and dividing by 3. Speed measured in feet per minute instead of miles per hour makes most calibration calculations much easier to do. That’s because most calibration formulas are based on conversion factors derived from feet per minute.

256. Let’s work through an example on how to determine speed. If a golf cart sprayer is driven over a 200-foot test strip, what is its speed if 3 runs are timed at 40, 43 and 39 seconds? You want to take an average to account for variability, therefore take at least 3 recordings. First, determine the average number of seconds taken to make a test run. Adding these three times and dividing by 3 will give an average of 40.7 seconds per test run. Next, convert the average run time from seconds to minutes: 40.7 seconds divided by 60 seconds per minute results in 0.68 minutes per test run. Then, calculate travel speed in feet per minute: 200 feet per test run divided by 0.68 minutes per test run gives 294.1 feet per minute. Since there are 88 feet per minute per mile per hour, divide 294.1 by 88 and we determine that the golf cart sprayer is traveling at 3.3 miles per hour. The number, 88, is a number that you should keep in the back of your mind to help you easily calculate speed.

257. While the sprayer is pressurized and standing still, use a container with ounces marked on it to collect output from the nozzle with the output closest to the average during your check before calibration. Using that nozzle allows you to measure sprayer output quickly whenever you use a sprayer. The more nozzles you collect from, however, the more correct your calibration will be. So, first collect for 1 minute or collect for 30 second and multiply by 2. If you use more than 1 nozzle, find the average for the outputs for each nozzle. Then, divide the number of ounces per minute by 128 ounces to get the gallons per minute. Next, measure the distance in inches between the tips of nozzles along the boom. This is the nozzle spacing or nozzle swath width. Then, we figure out sprayer output in gallons per acre by putting in the values from the previous steps and the miles per hour from the test course in the following formula: GPA = (GPM x 5,940) ÷ (MPH x W). When using this formula, always use miles per hour and the nozzle spacing in inches. Doing this allows the use of the conversion factor 5,940 – which results in the sprayer’s output in gallons per acre. If the label says the output is in gallons per 1,000 square feet, divide the GPA by 43.56. We’ll go through an example.

258. In this example, we wish to use a final spray volume of 30 gallons per acre based on the product label’s directions. We’ve measured the ground speed of the sprayer and determined that we’ll travel at 4.5 miles per hour to make the application. The nozzles are spaced 20 inches apart on the sprayer’s boom, and we did a check to determine that the output is 0.44 gallons per minute. Plugging our values into the formula, we see that the actual output of the sprayer is 29 gallons per acre. This is within 10% of the acceptable range, so we’ll go with it. The next question to answer is “how much product should we add to the sprayer’s tank?”

259. To determine how much product to mix into the spray tank, we must know the product rate to apply – the label says to apply this one at 5 pints per acre. We need to know how much area we’ll treat – our measurements show that we’ll treat 2.5 acres. We know that the sprayer’s tank capacity is 200 gallons, and based on our previous calculation, we see that we’re applying an output of 29 gallons per acre.

260. Based on these factors, we see that a full tank will treat 6.9 acres. Since we only have 2.5 acres to treat, we won’t mix a full tank. So, we find that a total of 72.5 gallons of spray mix will be enough for the job. Then, the amount of product needed to add to the water would be 12.5 pints or 1.6 gallons. So, we would mix the 1.6 gallons of product into 70.9 gallons of water to come up with the total volume of 72.5 gallons.

261. The rotary spreader is the most common type of spreader used to apply granular pesticide products to turfgrass. Choose a model that is easy to fill and clean. To calibrate a rotary spreader, you need to: decide on the swath width and spreading pattern, and figure out the application rate. Rotary spreaders cover a wide area and work well for large areas. These spreaders are: easy to push, have more space between them and the ground, don’t easily get knocked out of the correct calibration; however, they do not always spread pesticides uniformly.

262. The person who applies the pesticide should also calibrate the rotary spreader. Calibration conditions should be similar to the application conditions, including using the same product for calibrating that will be used in the application. You, the applicator, control your walking speed, the height of the spreader handle and pattern of travel. Always hold the handle at a height that keeps the rotator or rotating disk on the spreader level. You must walk at the same comfortable, steady speed during the calibration test and when you apply the pesticide. Practice until you can keep the same speed. Set the spreader again if someone else uses it. The size and shape, shape, uniformity, and friction, of granules influence the distribution pattern and flow rate. When you change the product, recalibrate the spreader.

263. Check the distribution pattern of a rotary spreader frequently. Some types of granules travel farther and make a different pattern than granules of a different product. A good way to check the distribution pattern is to use a row of shallow boxes, trays or pans in a straight line. Use boxes that are the same size: 1 to 2 inches deep with an area of at least 1 square foot. You need an odd number of boxes such as 7 or 9. Number each box with a permanent marker. Put cloth or paper towels in the bottom of each box to keep the granules from bouncing out. Place 1 box in the center, then space the remaining boxes on 2-foot centers on both sides. The boxes should cover a total width 1-1/2 to 2 times the expected swath width. Then, pour some of the product into the spreader. Follow the setting recommendation on the label. Make 3 passes over the boxes always from the same direction.

264. Then, record the weight of the granules collected from each box. You may also pour granules into a jar on which you have written the box number. When you line up the jars in the same order as the collection boxes, you will see the distribution pattern. The center jar should have the most pesticide in it with amounts in the other jars tapering off evenly to each side. If the pattern is not even on each side, follow the spreader’s guide for adjusting the spreader. Then repeat those steps until the spreader applies the pesticide in the most uniform pattern possible.

265. Finally, find the jars to each side of the center jar that have half the amount of granules that the center jar has. The distance between the boxes represented by these jars is the effective swath width of the spreader. If this diagram represented the spreader you’re checking, then the effective swath width would be 12 feet.

266. Now, let’s determine how much product is actually being delivered to the target site. First, we’ll weigh out enough of the pesticide product to load the spreader for a calibration test over a distance that can be easily converted to 1,000 square feet. Then, choose a test setting on the spreader to deliver the label rate of the pesticide product. Many product labels will have the setting recommendations for popular commercial spreaders in their directions for use section, as we see in the upper table. We’ll follow the label directions to make sure the spreader is applying the right amount of product. We’ll use a pan attached to the spreader to catch the granules as the spreader is being pushed over the test course. We’ve checked our swath width already which we determined is 12 feet. So, we’ll measure a course that is based on the table in the lower left of this slide – 83 feet, which will give us a test area of 1,000 square feet.

267. From the preceding slide, we notice that to apply 50 pounds per acre of the product, Allectus, we should start by setting the spreader’s gate opening for the label setting, if listed. We’ll assume that we are using a Scott’s Accupro spreader. Since that is one of the models mentioned on the label, we’ll set the spreader gate at the recommended setting. We weigh and place 2 pounds of the product into the hopper and operate it with the gate open while pushing it over the test site. We weigh the material caught in the pan and find that 1.06 pounds were caught. Therefore the rate per 1,000 square feet is 1.06 pounds, but the label recommends the rate as amount of product per acre. Multiplying by 43.56 to convert to an acre rate, we see that the spreader is applying about 46.2 pounds per acre. We’re within 10% of the suggested rate, so we’ll go with it as is. We could have done this test by letting the material drop to the ground, then weighing the remaining granules in the hopper. Doing it that way, wastes material, and with some products, can be expensive.

268. Some product labels will have specific instructions on the application pattern that the granules should be distributed. This product, Mach 2, specifically states to apply half the amount over the area and then the remaining half at a right angle to the previous direction. There has been some debate over doing this as uniformity may not be as great as expected. A different approach is to make parallel passes spaced apart at ½ the swath width. For example, if the swath width is 12 feet, make each pass every 6 feet. You can use flags or garden stakes to mark the swath width. Keep moving the flags or stakes at each end following each pass like this until you have finished treating the site.
269. Some turfgrass managers who make applications to large areas, such as golf courses and athletic fields, would use much larger spreaders than a push-type. The same principles that apply to small push-type spreaders would also apply to these larger spreaders, which are often mounted on a tractor. That concludes the discussion of calibration and calculations. Hopefully, you see that calibration and the associated calculations involved are not so difficult and can be done fairly quickly.

270. This segment will review the types of licenses that are available for applicators who work in the ornamental and turf industry.

271. After you complete this section, you should be able to: 1. Name and describe each license. 2. Explain which license you should have and why. 3. List the qualifications for your license. 4. Explain what you can do with your license. 5. Explain what you cannot do with your license.
272. Florida has 2 laws that control licensing and regulation of people who apply pesticides to lawns and ornamental plants. The laws are the Florida Pesticide Law (Chapter 487) and the Florida Structural Pest Control Law (Chapter 482). The Florida Department of Agriculture and Consumer Services (FDACS) carry out these laws.

273. Florida has 4 ornamental and turf pest control licenses. Which license you must have depends on what you do on the job and where you do it. Ornamental and Turf Licenses for Florida Applicators: 1. Describe each license. 2. Explains the qualifications for each license. 3. Tells what you can and cannot do with each license, and 4. Tells how to get in touch with the right places for more information.

274. This license is for people who apply or supervise the application of Restricted Use pesticides to golf courses, parks, athletic fields and cemeteries. The license is not required if the applicator does not use Restricted Use pesticides on these sites. Restricted Use pesticides are more of a danger to the environment or people than other pesticides. Only certified applicators can buy these pesticides.

275. The FDACS Bureau of Compliance Monitoring issues Ornamental and Turf licenses. Four years after you get your first license, you have to renew. Before you get another license, you have to get more training - 16 continuing education units, or CEUs, or you may take and pass the exams again. Qualifications: Pass 2 exams: the Core exam and Ornamental and Turf exam. No special qualifications are required to take these exams. With this license, the applicator may supervise up to 15 mixers, loaders and applicators at a time who do not have licenses.

276. Businesses that perform pest control on lawns and ornamental plants must have a license. Each licensed pest-control business must have a certified applicator in charge at each business location. The certified operator-in-charge for a licensed lawn and ornamental business must have a license in the lawn and ornamental pest control category. Each pest control business must also have a pest control license from the State of Florida.

277. The qualifications for this license are: Pass an exam administered by the FDACS Bureau of Entomology and Pest Control. A PCO must have one of the following to take the exam: 1. Worked for 3 years for a licensed business that performs lawn and ornamental pest control. The most recent year of work must have been in Florida. 2. 4-year college degree in entomology, horticulture, agronomy or a related field PLUS 1 year working for a licensed business that performs lawn and ornamental pest control. 3. 2-year degree in horticulture technology or a related field from a college or university PLUS 1 year working for a licensed business that performs lawn and ornamental pest control. 4. 24 semester hours or 26 quarter hours in entomology, pest control technology, agronomy, botany, horticulture and related subjects, etc. PLUS 1 year working for a licensed business that performs lawn and ornamental pest control.

278. With this license the certified operator in-charge may supervise an unlimited number of employees performing lawn and ornamental pest control from the business location. Each employee must have an identification card issued by the FDACS Bureau of Entomology and Pest Control. This bureau issues and regulates the PCO Lawn and Ornamental licenses, which have to be renewed every year. Before getting another license, you have to take and pass an exam or get take 4 CEUs. The certified operator in-charge cannot apply or supervise the application of pesticides on golf courses, parks, athletic fields or cemeteries.

279. This certification is for: 1. Government employees who apply pesticides to lawns and ornamentals around government buildings. 2. Business owners or their employees who apply pesticides only to lawns and ornamentals on the owners’ private property. This certification is required for the application of any pesticide, including herbicides to lawns and ornamentals listed in the following examples:

280. Some examples are: 1. Government property: such as grounds around public buildings and schools. 2. Private property: such as hospitals, nursing homes, grocery stores, restaurants, apartments and common areas of condominiums and any other private properties where the public may be exposed to pesticide applications. A person who has the Limited Lawn and Ornamental license may not supervise workers who do not have licenses. Only the person with the license may apply the pesticide. People may not use this license to apply pesticides to golf courses, parks, athletic fields or cemeteries. People with this license may not operate a pest control business. To qualify, a person must pass the Limited Lawn and Ornamental Certification exam. No special qualifications are required to take this exam. The FDACS Bureau of Entomology and Pest Control issues and regulates the Limited Lawn and Ornamental licenses. These licenses are good for 4 years. Taking and passing an exam or getting 4 CEUs is required to renew this license.

281. This certification is for commercial landscape maintenance workers who apply certain pesticides to plant beds and ornamentals. The certification allows these workers to: 1. Apply pesticides to control weeds in plant beds only. 2. Perform integrated pest management on ornamental plants using the following materials: 1) pesticides with the signal word “caution” but not the words “warning” or “danger” on the label; 2) insecticidal soaps; 3) horticultural oils; and 4) Bt.

282. Persons with this license may use only hand-held 3-gallon compressed-air sprayers or backpack sprayers that hold no more than 5 gallons. They may not use power application equipment. This certification is required for application of any pesticide including herbicides. A person who has the Limited Commercial Landscape Maintenance license may not supervise workers who do not have licenses. Only the person with the license may apply the pesticide. Applicators with this certification may not apply pesticides to turf, golf courses, athletic fields, parks or cemeteries or operate a pest control business.

283. The qualifications for this license include: 1. Passing the Limited Commercial Landscape Maintenance certification exam, 2. Complete 6 classroom hours of plant-bed and ornamental continuing education training approved by the FDACS Bureau of Entomology and Pest Control before taking the exam, 3. Provide proof of being in the landscaping business for at least 3 years. The FDACS Bureau of Entomology and Pest Control issues and regulates the yearly Limited Commercial Landscape Maintenance and Ornamental licenses. To renew this license, you have to take and pass an exam or get 4 CEUs.

284. Florida law requires pesticide applicators to post notices of any pesticide application they make to lawns and ornamental plants when these are a part of the landscape around a building. The posting requirement applies to the following licensed applicators: 1. Lawn and Ornamental Pest Control Operator. 2. Limited Lawn and Ornamental, and 3. Limited Commercial Landscape Maintenance. The requirement does not apply to people with an Ornamental and Turf license. This license does not permit them to apply pesticides to landscapes, including lawns, around a building. The notice must be posted in an obvious location at the time the pesticide is applied to a lawn or foliage outside. The business name of the applicator or the name of the limited certification applicator must be listed on the notice. The diagram here shows the required design of the notice.

285. Some people want to be told ahead of time about pesticide applications on lawns, plant beds, trees or shrubs near their home. They may be sensitive to certain pesticides. Florida law requires the Florida Department of Agriculture and Consumer Services to keep a registry of these people. To get on the FDACS registry, a person must pay a fee. The person must also give FDACS a certificate signed by a licensed medical doctor in Florida. The certificate must identify the pesticides for which the doctor says that prior notification is necessary to protect the person’s health. In addition, the certificate must give the distance surrounding the person’s primary residence for which prior notification is required in order to protect the person’s health.

286. The FDACS Bureau of Entomology and Pest Control must provide information from the registry every 3 months to all businesses and people who have a current Chapter 482 license from the bureau. People who have limited certification licenses are included. The information includes: The names and address of those persons currently registered; The pesticides for which prior notification is required; and The distance for which notification is required.

287. Licensed applicators or limited certificate holders must notify the person at least 24 hours before the application of the pesticide to a lawn, plant beds, trees or shrubs, within the area identified by the medical doctor that surrounds the property on which the primary residence of the registered person is located. The notification must include the location where the pesticide will be applied and the type of pesticide to be used. Applicators may use the telephone, mail or hand delivery. The notice must include the location where the pesticide will be applied and the type of pesticide to be used. The notification requirement does not apply to pesticide applications made by: 1. Homeowners. 2. Ornamental and Turf applicators or any pesticide applicators licensed under Chapter 487.
288. For more information contact FDACS or the University of Florida Pesticide Information Office.
289. We thank these universities and organizations for contributing diagrams, information and diagrams to this effort.
