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Introduction
Annotation: 
Students will be able to identify and control plant pests.
Grade(s): 
	x
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  

8 Hours
Author: 
Argene Claxton
Additional Author(s): 

Students with Disabilities:
For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
Focus Standards

GPS Focus Standards: 
AG-NL-10.  Students will identify plant pests, pest control practices and prescribe the use of cultural, biological and chemical materials and methods to protect nursery crops and landscape plantings.

a.
Identify landscape pests.

b.
Analyze damage to landscape plants from pests.

c.
Identify different types of management approaches to control pests.

d.
Explain the concepts of integrated pest management.

GPS Academic Standards:
SB4 Students will assess the dependence of all organisms on one another and the flow of energy and matter within their ecosystems.

ELA9RC3 The student acquires new vocabulary in each content area and uses it correctly.

SCSh2 Students will use standard safety practices for all classroom and laboratory and field investigations.

National / Local Standards / Industry / ISTE:



Understandings & Goals

Enduring Understandings: 
Students will learn how certain plant pests affect the horticulture industry. They will know how to identify the plant pests and the damage that they cause. Students will learn how to successfully control the identified plant pests.
Essential Questions: 

What are plant pests and how are they controlled?

Knowledge from this Unit:  
The students will also be able to identify plant pests. Students will be able to explain how plant pests effect plant growth. Students will be able to control plant pests.

Skills from this Unit:  
1.  Identify plant pests.

2.  Describe the types of plant diseases
3.  Determine methods of controlling pests.

4.  Explain the concepts of integrated pest management. 

5.  Follow safety procedures in controlling pests.




Assessment(s)
Assessment Method Type: Select one or more of the following. Please consider the type(s) of differentiated instruction you will be using in the classroom. 
	
	Pre-test

	x
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

__ Unit test

	x
	Group project

	x
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges
__ Academic prompts
__ Practice quizzes/tests

	x
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	x
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

__ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment(s) Title:
Lesson Evaluation


Assessment(s) Description/Directions:
Attachments for Assessment(s): 
Lesson Evaluation


Learning Experiences
Instructional planning: Include lessons, activities and other learning experiences in this section with a brief description of the activities to ensure student acquisition of the knowledge and skills addressed in the standards. Complete the sequence of instruction for each lesson/task in the unit. 
Sequence of Instruction


1.  Identify the Standards. Standards should be posted in the classroom for each lesson.


2.  Review Essential Questions.


3.  Identify and review the unit vocabulary. 


4.  Class Discussion
Introduction and Mental Set   
Use examples of damaged plants with a control plant present to develop an inquiry as to why one plant is damaged and the other is not.  Compare and study the plants closely.  Pass the plants around.  Offer a prize to the first student who can correctly identify the problem.
A. 
What is a pest?  Anything that causes injury or loss to a plant

Write the student’s definition on the board.

List the plant pests that students identify.


B.
What is a host? A plant that provides a pest with food.



Name some host plants.

C. 
Ask what ways certain plant pests can be controlled.  

Try to encourage students to think of ways other than just chemical means.  

D. 
Ask students to define IPM

INSECTS

Ask students to define an insect.

Insects are animals with three distinct body parts (head, thorax, and abdomen), three pairs of legs, and two, one, or no pairs of wings.

1. What is metamorphosis?

2. What type mouthparts do insects have?
3. Why is that important?
· In Incomplete, or simple, metamorphosis an insect’s life cycle changes from the egg, through the nymph, to the adult.

· There are less than 1,000 insect pests of plants and people.

· Mouth parts of an insect can be for chewing or piercing-sucking.

· The mouth parts are: Maxilla, Clypeus, Mandible, Labrum, and Palpae.

· An insect with mandibles feed by chewing.

· An insect with an elongated beak with an injecting organ feed by piercing and sucking.

· The insect body is made up of an external skeleton, internal muscles, and organs; a  respiratory system with openings in the sides of the exoskeleton 

· The nymph is the stage of the life cycle that looks similar to the adult only differing in appearance by size and color.

· In Complete Metamorphosis the stages of life are: egg, larvae, pupae, and adult.

· The larvae stage looks nothing like the adult stage.  It is the wormlike stage of the complete metamorphosis.

· The pupae stage is a transformation stage and occurs in a series of instars.

· Instars are the four to five stages insects shed their external skeleton.

· Some beneficial insects attack and kill harmful insects.

· Those beneficial insects are: lady beetle, praying mantis, and common green lacewing.

· An insect control program should include these steps:

· Identify the insect and population/monitor

· Determine the potential for damage/economic threshold

· Assess potential environmental issues/hazards

· Decide on integrated control measure or tactics/action threshold

· Use control measures

· Evaluate the results

· Assess resulting environmental issues/problems

Review PowerPoint on different insects.

NEMATODES

What are nematodes?
Nematodes are appendageless, nonsegmented, worm-like invertebrates. They have a body cavity and a complete digestive tract, including mouth, alimentary canal, and anus.

Can nematodes be beneficial?
· Approximately 500,000 species of nematodes in the world, including 60 general and 2,200 species that are plant parasitic

· Three billion can be found in the top6 inches of an acre of soil

· Some are harmful, while others are beneficial

· Beneficial effects include maintaining a natural balance in the soil, parasitizing economically important insect pests, and biologically controlling the mole cricket, especially in Florida

· Nematodes are found everywhere

· The spread of movement is approximately 12 to 13 inches a year

· Nematodes feed by penetrating root cells with a hollow stylet mouth structure and injecting enzymes into cells

· Sizes of plant parasitic nematodes vary from 1/75 to 1/10 inches long

· They have a body cavity and complete digestive tract, including mouth, alimentary canal and anus

· Diagnosis of nematodes should not be made solely on symptoms being observed

· Symptoms may mimic problems such as low or unbalanced fertility, sun scald or frost damage, poor drainage, drought damage, insect or mite injury, wilt or root-rot fungi, or herbicide damage.

See Nematode slide on Powerpoint.

WEEDS

What is a weed?

A weed is a plant that is not wanted or a plant that is growing out of place.

Are there different types of weeds?

How do weeds affect plant growth?

· There are several types of weeds:

· Monocots

· Dicots

· Other

· Weeds impact desired plants by offering direct competition for water, light, space, and nutrients

· Weeds can invade damaged turf area, and also landscape beds

· Weeds favored under high moisture conditions are sedges, mosses, rushes, and annual bluegrass.

· Weeds can be divided into seasonal categories depending upon their growth cycle such as winter annual, summer annual, biennial, or perennial.

· Moss- tangled green mats composed of a branched, thread like growth over the soil surface.  Usually indicates high acid and low fertility.

· Algae-a group of filamentous green plants that manufacture their own food and found in wet conditions.

Review Weed Powerpoint.

DISEASES 

1. Define disease.

2. List causes of disease.

3. List the pathogen of disease.

Diseases are abnormal conditions in plants that interfere with their normal appearance, growth, structure, or function.  Usually caused by a pathogen, which is any microorganism that can cause disease.

· Environmental diseases – caused by the elements in the plants environment that’s not right for the plant. 

·  (1) nutrient deficiencies 

· (2) improper cultivation 

· (3) chemical injuries 

· (4) pollution injuries 

· (5) weather

· Parasitic diseases – caused by microorganisms. These organisms live in the plant and disrupt its normal life. A microscope is often needed to see the organisms. 

· Fungi- cause more plant diseases than any other parasite. Fruit rot is often caused by fungi. Diseases in shrubs can be spread by trimming the shrubs with shears.

· Bacteria- small, one-celled organisms that have a primitive nucleus. Some are beneficial and others cause diseases.

· Viruses- infective living agents of microorganisms that do not have an organized nucleus. They can only multiply in connection with living organisms.

· Plant diseases are abnormal conditions in plants that interfere with their normal appearance, growth, structure, or function. 

· There are two principal groups of diseases – abiotic and biotic. Abiotic diseases are noninfectious while biotic diseases are caused by parasites or pathogens that are infectious and transmissible. 

· Pathogens are infectious and transmissible; most pathogenic turf diseases are caused by fungi

Review the Powerpoint on diseases.

RODENTS 

1. What are rodents?

2. List some common rodents and the problems they create.

Rodents are small and large animals that can cause problems for horticultural crops

· Rodents eat the leaves, stems, fruit, and roots of plants

· Birds, skunks, rodents, and armadillos disrupt the surface of turf in search of grubs

· Preventing and controlling animal pest involves destroying animal habitat and getting rid of the animals

· Trap and remove when realistic.

Review Powerpoint on Rodents

HOW PESTS CAUSE DAMAGE

1. List ways that pests damage plants.

Pest will damage plants by interfering with their growth and reproduction.

· Damage will vary from the kind of pest and also the plant.

· Some pests make holes in the plants.

· Pests sometimes attack the vascular system of a plant.

· Some insects and animal pests attack the fruit of plants.

· Sucking pests take the nutrients out of plants.

· Some pests dig holes and build mounds. This damages the land and the plants that grow on it.

· Rodents may go underground to get to the plant.

CULTURAL PEST CONTROL

1. What is cultural pest control?

2. List ways to control pest by altering the culture of the plant.

Cultural Control uses management techniques to control pest

· Cultural Control uses management techniques to control pests.


Includes:

· mowing

· irrigation

· fertilization

· pruning

· aerification

· mulching

· interplanting of  crops

· sex attractants

· Strategies:

· Improve the soil

· Select pest-resistant plants

· Purchase quality seeds and healthy plants

· Use sterile growing media when potting

· Plant at recommended times

· Design with diversity

· Mulch plants

· Rotate vegetable crop

· Remove dead and diseased plant foliage

· Water at the proper time

· Use insect traps

· Use proper pruning techniques

· Set up physical barriers

BIOLOGICAL PEST CONTROL

1. Define biological pest control.

2. How is biological pest control different from cultural pest control?

3. List way to biologically control pests.

Biological pest control uses living organisms that are predators to control pests. They use many different methods to kill predator insects.

· For insect control, biological control includes using a predator to fight off the other unwanted insect.

· Insecticides should not be used when predatory insects are present

· Forms of bacteria and fungi are developed for attacking pest and killing them

· Major insect pests have been controlled by altering the reproductive process.

MECHANICAL PEST CONTROL

1. What does mechanical pest control mean?

Mechanical pest control includes using tool or equipment to control pest.

· Plowing particularly destroys weeds, but can destroy some pest.

· Mowing destroys the weeds that pest live in, but most weeds can resprout.

· Mulching covers the ground with plastic, mulch, or other materials. This prevents weed growth and controls insects.

CHEMICAL INSECT CONTROL

1. Define insecticide.

2. In what ways do chemicals work?

3. What is always important when using chemicals?

Chemicals that control insects are known as insecticides. 

· Stomach poisons – stomach poisons are eaten by the insect.

· Contact poisons – these poisons absorbed through the insect’s skin

· Systemic poisons – Systemic poisons are inside the plant. The poison is applied to the soil and taken up by the roots.

· Fumigants – Fumigants are insecticides in gas form. The poison enters the insect’s body through the respiratory system.

· Sometimes surfactants are needed for chemical application.  A surfactant is a material used to disperse or spread a chemical.

· Care must be used when handling and applying insecticides. They are dangerous.

· Always wear protective clothing and masks and wash skin and clothes after using insecticides. 

Review Powerpoint on Chemicals

NEMATICIDE CHEMICALS 

1. What is a nematicide?
Nematicide chemicals are used to control nematodes.

· Treatments are made to the soil. 

· Fumigants are sometimes used.

· Soil is plowed and covered with plastic sheets.

· Tear gas is also commonly used for fumigation

· Tear gas kills nematodes, fungi, and weed seed

HERBICIDES ARE A TYPE OF WEED CONTROL

1. What do herbicides do?

2. When are herbicides applied?
Herbicides can be applied to the soil before and after planting

· Contact herbicides kill only the portions of plants that they contact.

· Herbicides are classified by one of the following characteristics

· Type of action

· Chemical composition

· Method of application

· Species of plants affected

· The performance of herbicides depends upon temperature, rainfall, humidity, maturity of crops and weeds

· Herbicides applied before the crop emergence is known as pre-emergence.

· Herbicides applied after the crop emergence is known post-emergence

CHEMICAL USED TO CONTROL DIESEASE

1. How are diseases controlled?

2. What are chemicals to control disease called?
Many chemicals are used to control diseases.

· Fungicides are used to control fungi

· Bactericides are used to control bacteria diseases

· Viral infections are controlled by removing infected plants

GENETIC PEST CONTROL

1. What does genetic pest control mean?
Genetic pest control utilizes biotechnology by gene transfer or genetic manipulation to make plants resistant to specific pests.

1. List some genetic pest control techniques.

· Organismic biotechnology deals with intact or complete organisms

· Molecular biotechnology involves changing the structure and parts of cells

· Gene mapping is used to identify genes and there locations along the chromosomes that makes up the species.

· Once they have been mapped, they can be isolates and transferred from one organism to another.


· Transgenic organisms carry a foreign gene that was inserted by laboratory techniques into all of its cells.

SAFETY

1. What is the most important aspect of pest control?

2. What is MSDS?

3. What is WPS?

4. What is the LD50 of certain chemicals?

Safety is preventing injury or loss. 

· Employees should be trained in how to properly use equipment.

· Material Safety Data Sheets (MSDS) are now supplied with many chemicals.

· Information about the safe use of chemicals are included in MSDS.

· The Worker Protection Standard (WPS) is a regulation issued by the U.S. EPA. It covers pesticides that are used in the production of agricultural plants on farms, forests, nurseries, and greenhouses.

· A safety policy is a brief, written document of management’s philosophy toward safety.

· Always follow the instructions on the label.

· Danger, Warning, and Caution are the signal words on pest labels.

· Lethal Dose50 is that amount of chemical is milligrams/kilogram of body weight required to kill 50 % of a test population.  The lower the number the more deadly the chemical

· Many of the methods used to control pest are dangerous.  They can injure people and animals. They can pollute the environment and contaminate water and food.

· DANGER - indicates that the pesticide is highly toxic.  Any product that is highly toxic orally, dermally, or through inhalation or causes severe eye and skin burinig will be labeled “DANGER”

· WARNING – indicates that the pesticide is moderately toxic.  Causes moderate eye and skin irritation, will Be labeled “WARNING ”  

· CAUTION – signals that the product is slightly toxic. Any pesticide that is slightly toxic orally, dermally, or through inhalation or causes slight eye and skin irritation will be labeled “CAUTION”

· Protective clothing and equipment statements- listed on many pesticide labels. Long-sleeved shirts, long legged pants, and gloves should be worn when applying all pesticides.

· A statement of practical treatment- gives the recommended first aid treatment in case of accidental poisoning.  ALL DANGER and some WARNING and CAUTION labels contain a note to physician describing the appropriate medical procedures for poisoning. They may identify and antidote. 

· Environmental Hazards  Statements – warns of potential hazards to the environmental Special warning statements should be read very closely 

· Special toxicity statements – warn of potential hazards to wildlife, insects, or aquatic organisms.  These statements help choose the safest pesticide for a particular situation.

· General Environmental Statements- appear on almost every pesticide label 

· Physical or chemical Hazards Statements –indicate special fire, explosion of chemical, hazards the pesticide may pose.

· Classification statements- indicate weather the environmental protection agency (epa) has classified the pesticides as “general use” or “restricted use” 

· Reentry statements- included on pesticide labels that have DANGER or WARNING signals.

· Storage and Disposal instructions – included for a pesticide and its container on all pesticide labels 

· Directions for use- tell how the pesticide 

· Use only pesticides- governmental regulations allow the use of certain pesticides and prohibit the use of f others.

· Avoid unintended damage- the purpose of applying a pesticide is to create a condition under which the pest cannot survive 

· Read the label before application- review specific warnings and precautions and other instructions before you begin 

1. What information must be listed on a pesticide label?

Review Pesticide Label Powerpoint

· brand, trade, or product name

· ingredient statement

· manufacturer

· registration number
· establishment number

· classification statement

· directions for use

· signal words and symbol

· precautionary statement

· statement of practical treatment

· environmental hazard statement 

· re-entry statement

· storage and disposal statement

2.
What protective clothing and equipment should be used when working with pesticides?  

· The specific protective clothing is listed on the label.

· If protective clothing is listed on the label, it is illegal to use the product without it.

3.
Demonstrate to the class the way to calculate the amount of pesticides needed for application.

· Using the pesticide label, indicate the importance of the active ingredient percentage and how it is used to calculate the amount of the pesticide to be used for a specific purpose.  Follow the label instructions.  This is important to demonstrate the need to follow the directions and calculate the exact amount needed.  It will also be useful to indicate cost of the application as well.

· What are the safety issues when applying pesticides?

4.
What is the correct way to apply a pesticide?
All pesticide applications must be applied with the proper safety equipment.  Discuss with the students the law pertaining to pesticide application.  It is critical to understand that all pesticides must be applied according to the label.  

INTEGRATED PEST MANAGEMENT (IPM)

1. What is IPM?

2. Why is IPM important?

IPM is a pest management strategy that uses a combination of best management practices (BMPs) to reduce pest damage with the least disruption to the environment.

· The goal of IPM is to keep pest populations below the economic or aesthetic injury level.  The economic or aesthetic injury level is the point at which the loss by pests equals the treatment.

· IPM also provides protection against hazard animals, plants, and the environment.

· This optimizes pest control with the overall constraints of economic, social, and environmental conditions.

· This procedure utilizes the action threshold, which identifies that point at which treatment will be needed.

· IPM is and ecologically based pest control strategy that relies heavily on natural factors, such as natural enemies and weather, to control pest populations

BEST MANAGEMENT PRACTICES

What are BMPs?

Best Management Practices are those practices that combine scientific research with practical knowledge.  They are designed to optimize yields and increase crop quality while minimizing environmental impact.

Utilize such practices as:

· Management of surface and subsurface water runoff

· Erosion control

· Cultural control of pests

· Soil testing

The basic elements of an IPM program should include:

People-system devisers and pest managers

Knowledge and information needed to devise the system and make sound decisions

Program for monitoring the ecosystem elements. Monitoring the plants for levels of insect population is known as scouting.

Thus, this will help determine the pest densities at which point control methods are put into action

Techniques used to manipulate pest populations

Agents and materials

Example:

Integrated Pest Management for the Home Vegetable Garden utilizing the previously prescribed control methods.

	Beneficial Insects That Feed On Pests
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	Lady beetle larva (left) and two types of adults 
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	Lacewing larva (left) and adult (right) 
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	Parasitic wasp that attacks aphids 

	


Overview

Integrated Pest Management (IPM) is the name given to the practice of using a combination of treatment methods to keep pests from ruining a crop. With IPM, the term "treatment" does not always imply the use of a chemical control. Non-chemical pest control strategies include cultural, mechanical, and biology controls as well as good sanitary practices. Most of these controls are used as preventive measures in an attempt to help keep pests below critical levels. However, certain conditions can still allow a pest population to build up to injurious levels. If this should occur, a rescue treatment can be used to reduce the population of the pest and rescue the crop. 

At the heart of IPM is the understanding that many crops can tolerate a certain amount of pest damage. As a result, a rescue treatment is not needed until the pest population reaches a critical level usually referred to as a threshold. In the home vegetable garden, this threshold may be economic, but is more likely to be aesthetic. A commercial grower' s produce must be blemish free (or nearly so) for fresh market. If a cabbage is found to have holes in the leaves from insect feeding, it will probably be culled or sold at a lower price, making the threshold economic. On the other hand, the threshold for home grown vegetables is often dependent on an individual gardener's tolerance to the damage. 

Thresholds for the different pests may vary greatly. In the case of the striped or spotted cucumber beetle, a pest on melons and cucumber plants and a vector of bacterial wilt disease, the threshold is only one actively feeding beetle in the entire planting. Conversely, the threshold for aphids on silking sweet corn is an average of fifty or more aphids per plant. Because the same pest may affect different plants in different ways, the threshold for a certain insect on one crop may not be the same for another crop. 

Scouting the Garden

To evaluate the effectiveness of preventive measures and the possible need for a rescue treatment, the gardener should scout the garden on a regular basis, at least once per week or more often if time permits. 

The first step in scouting is to identify the pest. The next is to learn about the pest' s habits and life cycle, allowing you to plan the most appropriate management strategy. This is evident when working with Colorado potato beetles. When the beetle larvae have just hatched, certain types of insecticide may be used with good results; if the beetle larvae are any larger, then another type of treatment will need to be used for control. 

Scouting a garden is done by examining a representative sample of each crop to determine the average infestation level. The number of plants to examine can vary according to the type of crop and size of the planting. You may look at all of the plants of a crop if there are only five or six in the planting, or you may look at a sample of 10 plants if there are as many as 50 or more plants per crop. Probably the best rule to go by for the average home garden is to examine enough plants to feel comfortable that you know what pests are present and how much damage is being done. 

When examining plants it is important to look at them closely. By doing so you will be able to see the egg masses or small larvae that are present before damage is evident. All parts of the plant should be examined, even if they are not parts that will be harvested. Pests may be found on the underside of leaves, on top of leaves, on stems, in stems, in buds, or on developing fruit. For example, even though the pods of a bean plant may not show feeding damage from a bean leaf beetle, the damage the beetle does to the leaves can still cause a reduction in the yield of the plant and the quality of the bean. It is only by thorough scouting that you will truly know what is going on in your garden. 

Not all insects found in the garden are pests. Lady beetles, lacewings, mantids, parasitic wasps, and soldier beetles are just a few of the beneficial insects that may be found. Observing beneficial insects as well as the pests should be part of the scouting program. Ideally, a healthy balance of beneficial insects and pests should be present. Spraying a pest to the point of eradication should not be a goal. Doing so may kill the beneficial insects as well, or cause them to migrate to other areas where prey is available. In either situation, pest populations will generally reestablish more quickly than beneficial insects. This can then result in unchecked plant damage as the pest population builds up. Therefore, the presence or absence of a healthy population of beneficial insects, or pests showing the effects of parasites, should be taken into account when determining the need for a rescue treatment. 

Control Measures

Cultural Control

Crop rotation is one of the most simple yet effective types of control for diseases and for insects that have a single generation each year. This involves planting a crop in an area of the garden where it (or a related crop) has not been grown for at least one year. 

When a crop is grown in the same spot year after year, insects and disease organisms can become established in the soil. This can result in a more rapid infestation of pests each year. Rotating even a short distance from the previous site can help to deter, delay or avoid damage. 

Proper fertility and selection of varieties of plants that are resistant to diseases are also important parts of an IPM program. Plants that are healthy and vigorous are able to withstand pest pressure better than stressed plants. 

The use of a trap crop can be a control in itself or used in combination with the use of chemical or mechanical controls. A trap crop, which is usually planted around the crop to be protected, can be any plant known to be highly attractive to a pest. One example is to leave a patch of smart weed at the end of the garden to draw away the Japanese beetle. Once the trap crop is infested, the trap crop may be sprayed to kill the insect, or the insects can be hand picked, or the insects may be left to feed on the trap crop. 

Mechanical Control

Several types of barriers may be used to protect a crop. Row covers, which allow for the penetration of sunlight and the movement of air and moisture (but not insects), can be used to protect a crop from migrating insects. If crop rotation is not used, however, this type of cover can trap insects emerging from the soil in with the crop, creating a false sense of security. Collars made of paper plates, aluminum pans and tin cans can also be placed around the bases of individual plants to protect the upper plant parts from crawling insects such as cutworms that live in the soil, or to protect the stem base from egg-laying by the cabbage maggot fly. 

Several types of traps are also available for pest control or monitoring. Traps that attract an insect by color (usually yellow or white) may be cards covered with a sticky substance or colored bowls filled with soapy water. Other traps use a scent or "pheromone" to attract the pest to a sticky surface or an enclosure. Traps such as these should not be relied on to control insects in an open area, but should be used more as an indicator of the pest's presence. 

Mechanical control also includes simply removal of a pest by hand. 

Sanitary Control

Removal of overripe produce will help in preventing the movement of scavenger type insects, such as the picnic beetle, into the garden. Complete removal of disease infested plants can also sometimes help in preventing further spread of the disease. This involves taking the diseased plant completely out of the garden area, not just pulling it and leaving it in the area. For plants that are susceptible to tobacco mosaic virus, the banning of all smoking or chewing tobacco products from the garden area is an important practice. 

Biological Control

Biological control relies on naturally occurring organisms. In some instances this may be a fungus or bacterium that attacks the pest when weather conditions are right. It can also be the action of beneficial insects and parasites. The lady beetle and its larvae are well known for their habits of feeding on aphids. 

If beneficial insects do not seem to be present, they can be purchased commercially. The success of this approach depends on which type of predator is purchased. Lacewings sold as eggs or pre-fed larvae can be effective for controlling aphids and other small pests. Lady beetle adults collected and shipped in from distant states seem to be of lesser value for pest control than local populations, making their purchase uneconomical. 

To attract and preserve a population of local beneficial insects, grow flowers such as dill and angelica (even a few dandelions and wild carrot), and protect the eggs and larvae that are already present on the plants by spraying insecticides only when necessary. 

Chemical Control

If a pest population reaches threshold levels despite preventive measures and other types of controls, chemicals may be the last resort as a rescue treatment. Even chemicals are not a foolproof way of controlling pests. If the pest is too far along in its growth cycle or has built up a resistance to a pesticide, use of chemical may do more harm than good. The squash bug, for example, can be controlled with a chemical in its younger stages, but is difficult to control chemically in its adult stage. Repeated spraying to try to control it at this stage may only result in killing the beneficial insects present. In a situation such as this, the grower of a small planting of squash would be better off removing the bugs and egg masses by hand. 

Most chemical controls are divided into five classes. The following table lists these classes and also gives some examples of each. Gardeners interested in "organically grown" crops usually use products from classes #2-5, but not from #1. 

Toxicity of any type of pesticide to mammals can be high (for products such as rotenone or diazinon), or low (for products such as B.t.), or anywhere in between. Botanical and biological pesticides tend to break down more rapidly than conventional pesticides. This can be favorable in that the insecticide is in the environment for a shorter period of time, but it also offers a shorter period of protection for the plant. 

Insecticidal soaps and oils are often considered as part of an organic pest control program. Oils work on the basis of suffocation of the insect and its eggs. Soaps are used as desiccants on soft bodied insects. Both need to come into direct contact with the insect to be effective. Care should be taken when using these products to avoid damage to sensitive plants. Plants are usually more sensitive to soaps and oils when they are under stress from high temperatures. 

If a pesticide is needed for a rescue treatment, regardless of what type, be sure to follow the directions on the label. Do not apply at higher rates than directed on the label or use on crops that are not listed on the label. Also be certain to wear protective clothing as required by the label, and observe re-entry and pre-harvest limitations. 

Integrated Control

Control strategies that can be used for common vegetable pests are listed in the table of Strategies. These strategies may be used individually, but they offer better chance of success when combined in an integrated pest management program. 

Types of Chemical Controls

Conventional synthetic pesticides 

· diazinon 

· carbaryl (Sevin) 

· malathion 

· methoxychlor 

Inorganic pesticides 

· sulfur 

· copper 

· lime sulfur 

Botanical pesticides 

· rotenone 

· pyrethrum, pyrethrins 

· sabadilla 

· ryania 

· neem 

Microbial pesticides 

· B.t. (DiPel, MVP, M-One, etc.) 

Soaps and horticultural oils
Attachments for Learning Experiences: 
Notes & Reflections: 
Culminating Performance Task (Optional)
Culminating Unit Performance Task Title:  
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 
Attachments for Culminating Performance Task: 

Unit Resources 
Web Resources:
http://www.gaage.org

http://www.marchbiological.com/L/beneficial_insects.html

Attachment(s): 
Materials & Equipment: 
A PowerPoint of plants that have been damaged by plant pests 

Samples of plants damaged by plant pests.   

LCD Projector

Computer

Internet

What 21st Century Technology was used in this unit:
Top of Form

	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
	
	


Bottom of Form
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