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Course:
01.462 Floriculture Production and Management

Unit 15:
Identifying and Controlling Pests in the Greenhouse
Lesson 1:
Common Pests of Greenhouse Crops

Georgia Performance Standards:
AG-FL-15(a-b)
Academic Standards: SCSh2, SCSh3, SC5, SC7
Objectives: 

1.
Identify common greenhouse pests.

2.
Analyze damage to greenhouse crops from common pests.

3.
Determine the need to control pests in relation to economic impact to greenhouse crops.

Teaching Time:

4 hours
Grades: 9-12

Essential Question: How do greenhouse pests affect crops?
Unit Understandings, Themes, and Concepts: Students will gain an understanding of how greenhouse pests affect and damage crops.
Primary Learning Goals: Students will be able to identify common greenhouse pests, analyze pest damage, and assess economic impacts of pests on greenhouse crops.
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should 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 within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods


____ Selected Response

____ Informal Checks


____ Self Assessment

References:

Ortho Problem Solver, Ortho
Controlling Insects of Greenhouse Plants. University of Georgia, College of Education.  Athens, GA.
Boodley, James W.  The Commercial Greenhouse.  Delmar Publisher.  Albany, NY.  ISBN 0-8273-7311-2.
Ellis, Barbara W. & Fern Marshall Bradley.  The Organic Gardener’s Handbook of Natural Insects and Disease Control.  Rodale Press.  Emmaus, PA.  ISBN 0-87596-124-X.

Better Homes and Gardens: Yard & Garden Owners Manual. Better Homes and Gardens. ISBN: 069621760-0
Web Links:

PowerPoints:




1.  Introduction to Insects




2.  Plant Pests




3.  Weed Management




4.  Weed ID

Materials and Equipment:

Common insect and mite pests of greenhouse crops- Ohio State University

Preserved specimens of insects and damage- when possible

Opaque projector and slide projector

Magnifying glasses

Teaching Procedure

Introduction and Mental Set

Show the slides and pictures of the insects and their damage.  Ask the students to identify the characteristics of the insects and their damage.  See which insects and insect damages the students can name.
Alternative:

Before class visit the greenhouse or school grounds and compose a list of plant pests that are present. Divide students into teams and give them each a ziplock bag. Tell them that they have five minutes to collect as many greenhouse pests as they can find. Have a small prize or reward for the team that finds the most different pests. Return to the classroom and write the different plants across the board. Have students bring their samples and attempt to label them. Go through the lesson and return to the insects later in the class to see if students can correctly re-identify the samples. 
Discussion

1.
Distribute and discuss information handout 15.1.1 covering description of insects to be studied with students.

2.
Answer questions on worksheet handout 15.1.1 covering insects, their damage and recommend control methods.

3.
Allow students to observe preserved specimens.  

Allow students to try and identify specimens from the information covered in class.
4.
Allow students to bring in samples for extra credit.

5.
Identify common pests in greenhouse.  

Try to have samples or slides of each or any of these pests.  Ask students if they know any of the pests that are in the greenhouse. Allow the students to tell you which pests are in the greenhouse.  Theses are the most common listed: 

A.
Termites- a wood-eating insect that may live underground or inside wood; they use wood for food and destroys the wood.

B.
Aphids- Adults: pear-shaped, 1/32"-1/8" insects with two short tubes projecting backward from the abdomen; long antennae; green, pink, black, dusty gray, or with white fluffy coating; with or without wings.  Nymphs: similar to adults.  Colonies develop quickly; winged forms appear when they become crowded. 

C.
Mealybugs- Adults: females are soft, oval, 1/10" insects with distinctly segmented, pinkish bodies covered by white waxy fluff; males are tiny, 2-winged insects; rarely seen.  Nymphs: similar to adults, but smaller.  All species are found in the greenhouse.

D.
Thrips- Adult: slender, 1/50"-1/25" long insects; colors range from yellowish to brown or black; these fast-moving insects leap or fly away on narrow, fringed wings when disturbed; individual insects difficult to see without a magnifying glass.  Nymphs: similar to small adults; light green or yellow, some with red eyes. 

E.
Spider Mites- Adults: minute, 8-legged, 1/50" mites with fine hairs on body, reddish, pale green or yellow; most, but not all, species spin fine webs.  Nymphs: similar to adults, but smaller; early stages with 6 legs. 

F.
Foliar and Root nematodes- Slender, translucent, unsegmented worms; most pest species are microscopic plant parasites only about 1/50" long; species that parasitize insects are larger- 1/25" to several inches long; beneficial, soil-dwelling species that break down organic matter are easily visible- about 1/4" long.

G.
Scale (Soft)- Adults: females are oval or round, soft, legless bumps, 1/10"-1/5" in diameter and without wings or appendages; males are minute, yellow-winged insects.  Larvae: mobile crawlers resembling tiny Mealybugs.

H.
Whiteflies- Adults: minute sucking insects with powdery white wings; Whiteflies rest in huge numbers on leaf undersides and fly out in clouds when disturbed.  Larvae: flattened, legless, translucent, 1/30" scales on leaf undersides.  Eggs: gray or yellow cones the size of a pinpoint.  Commonly found in greenhouses. 

I.
Leaf Rollers- Adults: reddish brown moths with light and dark V pattern on their backs when wings are folded(3/4" wingspan).  Larvae: pale green, black-headed caterpillars.  Eggs: greenish, laid in overlapping masses on undersides of leaves.

6.
Analyze damage to greenhouse crops from these common pests.  If at all possible have some samples of these types of damages to the crops.  This will allow the students to see and be able to identify easier in the future. 

A.
Termites- If you have a wooden frame for the greenhouse you need to be sure to preserve the wood. If not, they could infest the frame and cause it to decay.  This damage would be very serious, expensive and time consuming.

B.
Aphids- they suck the plant sap from most small fruits, vegetables, ornamentals, and fruit and shade trees.  Their feeding causes leaf, bud, and flower distortions; severely infested leaves and flowers drop.  

Fruits that form on infested branches are misshapen and stunted.  Aphids secrete sticky honeydew that supports growth of sooty mold on leaves and fruit.  Feeding can spread viral diseases.

C.
Mealybugs- these pests act a lot like the Aphids by sucking plant juice and materials out of the fruit and leaves that have been produced.  This causes the fruit and leaves to drop off plant.

D.
Thrips- Thrips also act like Aphids by sucking the contents from the plant cell.  These plants include garden plants, flowers, fruits, and shade trees.  When they feed they leave a silvery speckling or streaks on leaves; severe infestations stunt plant and flower damage flowers and developing fruit; some species spread tomato spotted wilt virus.   

E.
Spider Mites- Spider mites suck juices from cells on the underside of leaves of many food crops, ornamentals, and fruit trees.  Plants are weakened, leaves may drop and fruit may be stunted.  Early damage appears as yellow speckled areas, with or without webbing, on leaf undersides; later leaves are bronzed or turn yellow or white with brown edges, webs may cover leaves and growing tips.

F.
Foliar and Root Nematodes- These can cause root knots and galls, injured root tips, excessive root branching, leaf galls, injured root tips, excessive root branching, leaf galls, lesions of dying tissue, and twisted, distorted leaves.  Plants most commonly attacked at the roots include tomatoes, potatoes, peppers, lettuce, corn and other vegetables; plants that sustain leaf and stem injury include chrysanthemums, onions, rye, and alfalfa.

G.
Scale (Soft)- All stages suck plant sap, weakening plants, especially citrus, fruit trees, ornamental shrubs, trees, and houseplants.  In severe infestations, leaves yellow and drop and plant dies.  Most scales secrete large quantities of honeydew onto foliage and fruit.  Sooty mold, a black fungus, feeds on the honeydew.

H.
Whiteflies- Nymphs and adults suck plant juices from citrus, greenhouse foliage plants, ornamentals, and vegetables.  Their feeding weakens plants; they also secrete a sticky, sugary substance called honeydew.  Sooty mold, a black fungus, grows on the honeydew coated leaves and fruit.  Whitefly feeding can also spread viral diseases.

I.
Leaf Rollers- Young larvae mine in leaves of apples, strawberries, roses, and other ornamentals in early spring.  They later spin webs around branch tips and feed on enclosed buds, leaves, and developing fruit.  Second generation larvae most damaging to fruit.

7.
Determine the need to control pests in relation to economic impact to greenhouse crops.
A.
Termites- To control termites you can remove any scrap wood laying around that could possibly draw any to that area.  A chemical commonly known as borate can be applied to the wood.  It is safe and washes of skin with soap and water.

B. Aphids- you start by washing off the small plants with a strong stream of water frequently. A safe way to handle not only aphids but also a lot of other insects and pests is by releasing a natural predator or parasite.  For aphids these include, purchased aphid midges, lady beetles, lacewings, or parasitic wasps.  If you don’t want to do this you can use a homemade garlic, quassia, or tomato-leaf sprays; spray insecticidal soap.

C.
Mealybugs- Rinse off the plant with stiff streams of water to remove any Mealybugs that are present; spray with insecticidal soap; release mealybug destroyers (Cryptolaemus montrouzieri).

D.
Thrips- Encourage native predators, such as pirate bugs, lacewings, and lady beetles to live in or near the plants. As a last resort spray insecticidal soap, pyrethrin, or neem.  Also as the very last resort spray ryania or dust undersides of leaves with sabadilla or diatomaceous earth.

E.
Spider Mites- Rinse plants down with water and mist daily to help keep reproduction suppressed.  If problem is bad enough spray insecticidal soap, pyrethrin, or neem; as a last resort, spray avermectins or rotenone.

F.
Foliar and Root nematodes- During the summer months as you store your soil, put it in a place where you can put a piece of plastic over it and the sun can heat the dirt up.  This procedure will kill any nematodes that are present in that load of soil.  Also don’t use infected soil to plant a new crop.

G.
Scale (Soft)- Prune and dispose of the infested branches and twigs.  Attract native predator beetles such as the soldier beetles and lady beetles, in some cases predatory wasp work well also. Remove the scales from the twigs with your fingernail, or from leaves with a soft cloth and soapy water; rinse the plant well.

H.
Whiteflies- Catch adults on yellow sticky traps, vacuum adults from the leaves of the plants.  You also need to release Encarsia Formosa parasitic wasp to control greenhouse whitefly.

I.
Leaf Rollers- Spray BTK, pyrethrin, or rotenone when larvae are young, before they spin webs.  You will have to hand pick webbed leaves and buds off plant and destroy.  Check for egg masses and destroy.

8.
Let the students know that they will probably need to check with the county agent to make sure that the procedure that they will do will work.  
Also, make sure the students do know what they are spraying and the correct way to do it.  Chemicals can be very hazardous to someone’s health.

9.
Review and summarize information covered.

10.
Before giving the quiz/test allow the students to get into groups and study the samples.  
After going through this lesson and showing the samples that you have available, tell the students to pull out a sheet of paper and number 1 to 9.  Hold up a sample and tell them to write the name of the pest, what major damage is done and how to control it.  Continue to go over this until the class has it down pat.
Summary 

Students will be able to identify pests of greenhouse crops by both insect and damage observation.

Evaluation

Short answer questions and identification of insects and their damage with the use of actual displays, slides or pictures.

Set up an identification quiz by placing numbered samples on a table and having students identify the pests. 

15.1.1

Common Pests of Greenhouse Crops

	Name of Insect 
	Color 
	Size 
	Recognizable Traits 
	Damage Done to plant 
	Control Method 

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Common Pests of Greenhouse Crops Exam

 Show specimens for identification of the following pests of greenhouse crops:

1. Mealybugs

2. Spider Mites

3. Scale

4. Whiteflies

5. Aphids

Have students list methods of control of the following greenhouse pests:

6. Termites

7. Thrips

8. Spider mites

9. Scale

10. Whiteflies

Individual Learning Activity

Lesson:
Common Pests of Greenhouse Crops
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1.
Identify common greenhouse pests.

2.
Analyze damage to greenhouse crops from common pests.

3.
Determine the need to control pests in relation to economic impact to greenhouse crops.

Minimum Requirements:
1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.


	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Common Pests of Greenhouse Crops
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Identify common greenhouse pests.

2.
Analyze damage to greenhouse crops from common pests.

3.
Determine the need to control pests in relation to economic impact to greenhouse crops.

Your presentation should include the following:
1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

                                                  Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Common Pests of Greenhouse Crops
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1.
Identify common greenhouse pests.

2.
Analyze damage to greenhouse crops from common pests.

3.
Determine the need to control pests in relation to economic impact to greenhouse crops.

Minimum Requirements:
Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option
1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.
Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Teacher Notes
Essential Question: How do greenhouse pests affect crops?

Vocabulary

Aphid

Termite

Nematode

Larvae
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