[image: image1.wmf]
Course:      AG-PSB-02.441
Plant Science Biotechnology

Unit 15:
Plant Pathology
Lesson 1:
Diseases of Plants




Georgia Performance Standards:
AG-PSB-15-(a – i) 
Academic Standards: ELA10RC3 (a, c), S7L3
Objectives: 
1.
Describe the types of plant diseases.

2.
Describe ways of preventing and controlling disease.

3.
List factors necessary for infection.

4.
Draw the life cycle of a disease.

5.
Explain how fungi, bacteria, and viruses are spread.

6.
Identify various diseases by symptoms.

7.
Define key terms related to plant pathology.

8.
Explain the importance of plant pathology to agriculture.

9.
Discuss the history of plant pathology.

10.  Define symptom and sign.

Teaching Time:


Classroom:  2-3 days

        Laboratory:  2 days
Grades: 9-12

Essential Question: What are the symptoms and treatments for different diseases of plants?
Unit Understandings, Themes, and Concepts:  
Students will learn the types, causes, and treatments of various plant diseases. Students will explore plant pathology.
Primary Learning Goals:  
In this unit students will describe the types of plant diseases and the ways of preventing and controlling disease. Students will list the factors necessary for infection, draw the life cycle of a disease, and explain how fungi, bacteria, and viruses are spread. Students will also identify various diseases by symptoms, define key terms related to plant pathology, explain the importance of plant pathology to agriculture, discuss the history of plant pathology, and define symptoms and signs.

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:
Primary Student Texts: 
Ellis, Barbara W. and Fern Marshall Bradley.  The Organic Handbook of Natural Insect and Disease Control.  Rodale Press, Emmaus, PA.  1992. 
Herren, Ray V.   The Science of Agriculture: A Biological Approach.  Delmar Publishers, Inc.  Albany, NY.  ISBN:  0-8273-5811-3.  1997.
Secondary Text for teacher planning and occasional student use: 
Georgia Master Gardener Handbook.  4th Edition.  The University of Georgia. Cooperative Extension Service. Athens, GA.
Materials and Equipment:


Cultures of Pythium aphanidermatum, sclerotium rolfsii, and Rhodotorula rubra 
Nutrient agar and petri dishes
Overhead projector

Transparencies 15.1.1 - 15.1.3
PowerPoints:
AG-PSB-02.441-15.1p Disorders_Sept_2005

AG-PSB-02.441-15.1p Floriculture_Disorders_Eddie_McKie_Feb_2007

AG-PSB-02.441-15.1p Floriculture_Disorders_Ware_Co_Sept_2005

AG-PSB-02.441-15.1p Floriculture_Insect_Disorders_Sept_2005
Georgia Performance Standards:
AG-PSB-15-(a – i) 
AG-PSB-15: The student identifies diseases, related organisms, and physiological disorders affecting plants, and prescribes methods of prevention and control. 

a. Discusses the impact of diseases, nematodes, and physiological disorders on plant production.

b. Classifies the types of plant diseases and casual organism.


c. Prescribes methods of preventing and controlling plant disease, nematodes and physiological disorders.


d. Explain factors necessary for disease infection in plants.


e. Diagrams the life cycle of common diseases.


f. Explains how fungi, bacteria, and viruses are spread.


g. Identifies common plant diseases by symptoms and signs.


h. Defines key terms related to plant pathology.


i. Traces the history and importance of plant pathology.

Academic Standards: ELA10RC3 (a, c), S7L3
ELA10RC3 (a) Demonstrates an understanding of contextual vocabulary in various subjects; (c) Explores understanding of new words found in subject area texts.

S7L3 Students will recognize the dependence of organisms on one another and their environments
Teaching Procedure

Introduction and Mental Set

Start by asking students if they now what countries their families came from.  You will probably have a lot of students from Ireland.  Explain that millions of people fled Ireland in 1845 and 1846 to come to America to escape the Irish potato famine.  The Irish peasants ate as much as 12 lbs. or potatoes per person per day.  The famine was caused by a disease called late blight which destroyed the potato crop--the major food source of the Irish people.  This incident inspired people to start looking seriously at plant pathology.
Discussion

1.
What is a diseased plant?
· When its normal functions are interrupted by a pathogen or the environment.
· In Georgia, plant disease accounts for more than $150 million in damage each year.
· Plant diseases can be either pathogenic or nonpathogenic.
2.
When does disease occur?

When a host plant is invaded by a pathogen.  A pathogen is an organism which attacks plants.  A host is a plant which has been invaded by a pathogen.

3.
What factors must be present to have a pathogenic disease?

· A susceptible host.

· A pathogenic organism.

· Environmental conditions favorable to the pathogen.
4.
What causes disease in plants?  Display and discuss transparency 15.1.1.
· Fungi

· Bacteria

· Viruses

· Nematodes (will be discussed in later lesson)

· Environmental conditions (will be discussed in later lesson)
5.
What are the two types of fungi?
There are two types of fungi: 

· Beneficial (saprophyte) 

· Disease-causing (parasites). 

They reproduce by forming spores, sclerotia, and Mycelia fragments.  In order for infection to occur, the spores must germinate and penetrate the plant tissue by one of three methods:
A.
Direct penetration

B. Penetration through stomata




C.
Penetration through wounds

6.
What factors are necessary for fungal infection?

· Moisture

· Temperature

· Stage of plant growth

· Disseminating agents

· Duration of spore release
7.
What is the life cycle of a disease?  Display and discuss transparency 15.1.2.

Inoculation Penetration and InfectionIncubation and InvasionReproduction, dissemination, and overwintering.

Show illustration of life cycle of Peach Brown Rot.
8.
Diseases caused by bacteria:
There are about 170 species of bacteria that are pathogenic to plants.  All of these species are present in the United States.  Most bacteria are beneficial.  They increase the fertility of the soil by making nitrogen from the air available to plants.  They also recycle dead plants and animals.  Bacteria divide very rapidly.  Under ideal conditions a single cell can divide every thirty minutes.  If the resulting cells continued dividing, this single cell could produce 8,388,608 bacterial cells in only 12 hours.
9.
What conditions are necessary for bacterial growth?

· Warmth 

· Moisture
10.
What are some common bacterial disease symptoms?
· Wilts



· Leaf spots

· Soft rot

· Galls

· Cankers
11.
How are bacteria spread?

· Blowing rain



· Insects

· Man

· Seed
12.
Diseases caused by viruses:
What are viruses?
Viruses are tiny particles that are about 0.1 to 0.01 microns in size (1 micron=0.001 millimeters).  Viruses do not consist of cells but of nucleic acid (RNA or DNA) surrounded by a protein sheath.  Viroids are simpler than viruses, they are composed of only a strand of RNA.

Viruses and viroids are inactive when they are outside of living cells.  When these pathogens enter a cell, they use the cell to multiply themselves, which upsets the cell=s metabolism and causes disease.
13.
Are viruses sometimes helpful?

Yes, viruses are sometimes used to give plants mottled color (such as Rembrandt tulips) and to produce dwarf cultivars.
14.
What are some common symptoms of viruses?

· Mosaic: causes green leaves or fruit to become mottled.


· Rosetting: short bushy growth caused by some viruses.


· Ring spot viruses: show up as pale or yellow spots on leaves.

· Leaf curling: deformed leaves.
15.
How are viruses spread?

· Tobacco: most tobacco contains viruses, a person who uses tobacco can spread viruses.

· Insects: some viruses incubate inside insects and later injected into plants.

· Seed: A few viruses are seedborne.   Southern peas are a good example.
16.
What are symptoms and signs?
· A symptom is a plant=s response to a disease causing organism or condition.  Ex:  wilt or leaf spot.   

· A sign is the disease-causing organism itself or its products.  Example: fusiform rust spores.

17.
What are the steps in diagnosing a disease?  Display and discuss transparency 15.1.3.

· Identify the plant.

· Observe symptoms and signs.

· If you know what diseases are common in the area, decide if the symptoms are typical of common problems.

· If the disease is not common, refer to a handbook.

· If you are familiar with the symptoms, and know what is causing the problem, you do not need to make a pinpoint diagnosis.

· Keep in mind that symptoms can change and secondary symptoms may mask the original problem.  Ex.  With most root diseases, secondary symptoms are what we see.

· If you have a serious disease that you cannot diagnose, seek help from resources such as the Cooperative Extension Service.
18.
What are some ways to keep diseases away from healthy plants?

· Choose clean seeds.


· Select clean plants.

· Quarantine new arrivals.

· Choose resistant varieties.
19.
How are diseases controlled?

· Cultivation

· Mulch

· Deep plowing

· Sanitation

· Crop rotation

· Resistant varieties

· Chemicals

· Biological
20.
What are some examples of famous plant disease outbreaks?

· Chestnut Blight--U.S.

· Potato Blight--Ireland

· Corn Blight--Georgia
21.
Laboratory:

A.
Inoculation of bean and cucumber.  Have each lab group place fresh beans in a large petri dish or other sterile container.  Also, have each group slice fresh cucumbers and place the slices in another dish.  Inoculate the beans with Sclerotium rolfsii and the cucumber with Pythium aphanidermatum.  Store the enclosed containers in a safe place for one week.  After one week, have the students observe the symptoms of the bean and cucumber.  The Pythium will cause a soft, leaky, rot.  The Sclerotium should cause a mold to develop on the beans.  Have each student make a wet mount and observe the fungal structures under a scope.  Each student should draw what they see.

1 Have samples of different symptoms available.  Examples: Powdery Mildew on grape, Apple Scab, leaf spot, fusiform rust gall, etc.  Number the specimens and have the students identify the symptoms.


1 Dispersal by water experiment.  Divide the class into groups.  Each group should take a fungus culture, such as yellow or red yeast (available from Carolina Biological--ask sales person for recommendation on saprofitic yeast with color so that it will show up on the plates) and mix it with water in a test tube.  All instruments should be sterilized by flame.  Each group should place a petri dish lid on the floor.  Pour the inoculum mixture on the lid so that it covers it well.  Using petri dishes filled with nutrient agar, place a dish at 30, 60, 90, and 120 cm away from the inoculum source.  One student from each group should stand on a lab table or chair and drop at least six drops of water onto the inoculum from a height of 8-10 feet.  This will simulate rain.  Cover the dishes, label them as to their distance from the source and leave them for a week.  After a week, observe the plates.  Have students compile the group data, formulate a graph from the results, and give a written explanation of the results.

Summary

Review the following:


Causes of disease

Prevention of disease

Control of disease
Evaluation



Written test or quiz orally.
Laboratory exercises
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15.1.1

Causes of Diseases in Plants
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15.1.2

Life Cycle of a Disease
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15.1.3.

Steps in Diagnosing a Disease


1.
Identify the plant.
2.
Observe symptoms and signs.

3.
If you know what diseases are common in the area, decide if the symptoms are typical of common problems.

4.
If the disease is not common, refer to a handbook.

5.
If you are familiar with the symptoms, and know what is causing the problem, you do not need to make a pinpoint diagnosis.

6.
Keep in mind that symptoms can change and secondary symptoms may mask the original problem.  Ex. With most root diseases, secondary symptoms are what we see.

7.
If you have a serious disease that you cannot diagnose, seek help from resources such as the Cooperative Extension Service.
Individual Learning Activity

Lesson:
Diseases of Plants
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.
Describe the types of plant diseases.

2.
Describe ways of preventing and controlling disease.

3.
List factors necessary for infection.

4.
Draw the life cycle of a disease.

5.
Explain how fungi, bacteria, and viruses are spread.

6.
Identify various diseases by symptoms.

7.
Define key terms related to plant pathology.

8.
Explain the importance of plant pathology to agriculture.

9.
Discuss the history of plant pathology.

10.  Define symptom and sign.

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: 
Diseases of Plants
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.




1.
Describe the types of plant diseases.

2.
Describe ways of preventing and controlling disease.

3.
List factors necessary for infection.

4.
Draw the life cycle of a disease.

5.
Explain how fungi, bacteria, and viruses are spread.

6.
Identify various diseases by symptoms.

7.
Define key terms related to plant pathology.

8.
Explain the importance of plant pathology to agriculture.

9.
Discuss the history of plant pathology.

10.  Define symptom and sign.

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:
Diseases of Plants
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.
Describe the types of plant diseases.

2.
Describe ways of preventing and controlling disease.

3.
List factors necessary for infection.

4.
Draw the life cycle of a disease.

5.
Explain how fungi, bacteria, and viruses are spread.

6.
Identify various diseases by symptoms.

7.
Define key terms related to plant pathology.

8.
Explain the importance of plant pathology to agriculture.

9.
Discuss the history of plant pathology.

10.  Define symptom and sign.

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.


Lesson Evaluation

1. What is a diseased plant?
2. What factors must be present to have a pathogenic disease?

3. Name 3 causes of disease in plants.

4. What factors are necessary for fungal infection?

5. What is the life cycle of a disease?

6. What are some common bacterial disease symptoms?

7. How are bacteria spread?

8. What are some ways to keep diseases away from healthy plants?

9. How are diseases controlled?

Lesson Evaluation Key

1. When its normal functions are interrupted by a pathogen or the environment.
2. A susceptible host and a pathogenic organism.

3. Any three of the following:

-Fungi, bacteria, viruses, nematodes, environmental conditions. 
4. Moisture, temperature, stage of plant growth, disseminating agents, duration of spore release.
5. Penetration and inoculation, incubation and infection reproduction, invasion, dissemination, and overwintering.

6. Wilts, leaf spots, soft rot, galls, cankers.

7. Blowing rain, insects, man, seed.

8. Choose clean seeds, select clean plants, quarantine new arrivals, choose resistant varieties.

9. 
-Cultivation

-Mulch

-Deep plowing

-Sanitation

-Crop rotation

-Resistant varieties

-Chemicals

-Biological
Teacher Notes

Essential Question: 

What are the symptoms and treatments for different diseases of plants?
Vocabulary

Diseased plant
Disease
Susceptible host
Pathogenic organism
Fungi
Mycelia
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