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Unit: 15.2 Nematodes
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  Introduction
Course: 02.441 Plant Science Biotechnology 

Unit 15: Plant Pathology

Unit Development Template Annotation 

(Briefly describe the topics, methods, technology integration, etc.)
In this unit students will describe the types of nematodes and how they damage plants, discuss the impact of nematodes on crop production, and explain how nematodes are controlled.
Grade(s)

· 9-Ninth

· 10-Tenth

· 11-Eleventh

· 12-Twelfth

Time:  (Enter time in number of 50 minute periods)
1.5
Author


Notes to the Teacher (optional)
Students with disabilities: For students with disabilities, each instructor should refer to the student's IEP to be sure that the accommodations specified in the IEP are being provided within the classroom setting. 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 within any given instructional activity or requirement.
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  Standards
GPS Focus Standards:
AG-PSB-15-i: Traces the history and importance of plant pathology.

GPS Academic Standards:
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.
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  Understanding and Goals
Unit Understandings, Themes, and Concepts:  Provide the deep understandings and concepts the student should retain as a result of this Unit. These are the enduring understandings.
Students will understand how nematodes affect agriculture. 
Primary Learning Goals:  Provide a list of the Essential Questions, Knowledge and Skills the student will know, understand, and be able to answer or demonstrate as a result of this Unit. All Primary Goals must be related to standards addressed in the Unit.
Why are nematodes important?

How do nematodes feed?

What is the life cycle of nematodes? 
How are nematodes controlled?  
Why is it important to understand the history of plant pathology?
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  Balanced Assessment 
Assessment Method/Type:  
	
	Constructed Response
	
	Peer Assessment

	x
	Combined Methods
	
	Selected Response

	
	Informal Checks
	
	Self Assessment


Assessment Title:  
Description/Directions:  Provide detailed description & directions so it will provide accurate results for any teacher wishing to replicate it.
Attachment – Supplemental Resource Title:  (Optional) List the title of any attachment associated with the assessment.
Ellis, Barbara, and Fern Bradley.  The Organic Gardener=s 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: 

The Georgia Master Gardener Handbook, 4th Edition.  Cooperative Extension Service.  The University of Georgia.  Athens, GA.

Web Resources: (Optional) List the title of the web resource associated with this Unit Development Template Assessment.
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  Unit Performance Task(s) 
Performance Task Title:
Description/Directions:  Provide detailed description & directions so it will provide accurate results for any teacher wishing to replicate it.
Rubric for Performance Task:  Attach rubric used in the assessment of this Unit Performance Task or submit as separate file.
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  Sequence of Instruction and Learning
Sequence of Instruction and Learning:  List the sequence of instruction and learning for this Unit Development Template.
Materials and Equipment

Need a sample of a plant suffering from nematode infestation.

Transparencies 15.2.1 and 15.2.2

Introduction and Mental Set

Show students the plant suffering from nematode damage.  Ask the students what caused the damage.  Explain that it was not disease or insects, but tiny worms living in the soil--nematodes.

Discussion

1. What are nematodes?

Very tiny, eel-shaped worms that live in the soil.  They cannot be seen by the naked eye.  They feed on plant roots, causing root injury which interferes with the movement of food and water in the plant.

2. What are the 3 groups of nematodes?  Display and discuss transparency 15.2.1.

- Consuming decaying organic matter- beneficial

- Eat other microorganisms- beneficial

- Plant parasites- most damaging

3. How do nematodes feed?

Nematodes have a spear-like mouth part that works like a hypodermic needle.  The nematode inserts its spear or stylet into the root tissue.  This group of nematodes is called ectoparasites.  Root penetration by their stylet can prevent root elongation, disrupt cell division, and provide an entrance for other pathogenic organisms.  A few kinds of nematodes feed by completely entering the plant root.  These are called endoparasites.  The root-knot nematode which causes knots or galls on the roots is typical of this group.

4. Where are nematodes found?


Nematodes are found in practically all soil.  Nematodes can be brought into the garden or field in the roots of transplants.  Once soil is infested, the nematodes will always be there since most vegetables make ideal hosts.  Nematodes can also cause extensive damage to ornamental shrubs and trees.
5. What are the symptoms of nematode injury?

The aboveground part of a plant injured by nematodes appears stunted and unthrifty.  The foliage is often yellowish and appears to be suffering from a lack of nutrients.  Affected plants wilt and appear drought-stricken because the injured roots can=t take up enough water.  Plants often live through the season, but produce little or no fruit.  The system may be galled, knotted, or stubbed off.  Feeder roots are often lacking and those roots present may be covered with lesions.

6. What is the life cycle of nematodes?  (Illustrate on board.)

The eggs and adults overwinter in crevices in bark or in debris.  They emerge in early spring.  The eggs hatch in 2-3 days.  It takes 7-10 days for nymphs to develop into adults.  There are many overlapping generations each season.  Reproduction can occur all year in the greenhouse.

7. How are nematodes controlled?  Display and discuss transparency 15.2.2.


- Crop rotation

- Sanitary practices

- Flooding

- Resistant varieties

- Heat treatment

- Chemical control (fumigation)


8. Laboratory


If available, show students plants and roots infected with root knot nematodes.  Have them draw symptoms and describe overall appearance of the plant.

Summary

Review the important points of:

- What are the types of nematodes?

- How do nematodes damage plants?

- What impact do nematodes have on crop production?


- How can nematodes are controlled?
Evaluation

Quiz students orally or create a written test.
15.2.1

Three Groups of Nematodes
Beneficial:


Consuming Decaying Organic Matter


Eat Other Microorganisms

Damaging:

Plant Parasites

15.2.2

How to Control Nematodes
Crop rotation

Sanitary practices

Flooding

Resistant varieties

Heat treatment

Chemical control (fumigation)[image: image7.jpg]
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