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Course:     AG-PSB-02.441
Plant Science Biotechnology

Unit 6:
Plant Nutrition
Lesson 2:
Functions of Nutrients in Plants

Georgia Performance Standards:
AG-PSB-6-(d-h) 

Academic Standards: SCSh9, SB1
Objectives: 

1.
Identify ways fertilizers benefit plants.

2.
Describe the role primary nutrients play in plant growth and development.

3.
Understand the role of secondary and micro nutrients in plant growth and development.

4.
Describe common symptoms of plants with excess nutrients.

5.
Describe common symptoms of nutrient deficient plants.

Teaching Time:
Classroom:  40 minutes

Laboratory:  45 minutes
Grades: 9-12

Essential Question: What functions do nutrients serve in plants?
Unit Understandings, Themes, and Concepts:  
Students will learn how nutrients affect plant growth. Students will also learn about the impact of fertilizers and the differences between primary and secondary nutrients. Students will gain an understanding of how both excess and deficiency of nutrients can pose problems for plants.
Primary Learning Goals:  

Students will identify ways fertilizers benefit plants and describe the role primary nutrients play in plant growth and development. Students will understand the role of secondary and micro nutrients in plant growth and development. Students will describe common symptoms of plants with excess nutrients and describe common symptoms of nutrient deficient plants.

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:

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 use:

Barden, John A., R.  Gordon Halfacre, David J. Parrish.  Plant Science.  McGraw-Hill Book Company, NY.  ISBN: 0-07-003669-1.  1987.

VanCleave, Janice.  A+ Projects in Biology.  John Wiley & Sons, Inc.  NY. ISBN: 0-07-003660-1.  1993.
Materials and Equipment:

Popcorn, salted and unsalted varieties

Three bowls

Materials listed in the laboratory activities

Overhead Projector

Transparencies 6.2.1 and 6.2.3, Handout 6.2.2

PowerPoints:
AG-PSB-02.441-06.2p Growing - The Nutritional Angle - W. Nelson

AG-PSB-02.441-06.2p Plant Nutrition vs. Fertilization Course 01462-9

Georgia Performance Standards:
AG-PSB-6-(d-h) 

AG-PSB-6: The student identifies and describes plant nutritional needs, essential nutrients and prescribes nutritional programs for plants.

d. Describes the role primary nutrients play in plant growth and development.

e. Explains the role of secondary and micro nutrients in plant growth and development.

f. Identifies natural, organic methods of supplying plants with nutrients.

g. Identifies and prescribes artificial sources of plant nutrients.

h. Describes common symptoms of plants with excess nutrients and prescribes remedies.

Academic Standards: 





SCSh9, SB1
SCSh9 Students will enhance reading in all curriculum areas.
SB1 Students will analyze the nature of the relationships between structures and functions in living cells. 

Teaching Procedure
Introduction and Mental Set
Set up three bowls containing popcorn.  One should contain no salt.  One should have adequate salt.  The last bowl should have excess salt.  Have students sample popcorn from each bowl.  Ask students: What are the differences in the three samples?  Explain that plants are much like the popcorn and salt---a little fertilizer is good but too much or not enough can be detrimental.

Discussion
1.
What are the functions of the primary nutrients in plant growth and development?  Display and discuss transparency 6.2.1.

A.
Nitrogen: Fast growth, synthesis of organic compounds, including amino acids, proteins, coenzymes, nucleic acids and chlorophyll.

B.
Phosphorous:  Important in energy storage and transfer.

C.
Potassium:  essential for photosynthesis, sugar translocation, and enzyme activation.

2.
What are the functions of the secondary nutrients and micronutrients?

Secondary nutrients:

A.
Calcium: component of cell walls, needed for cell growth and division.

B.
Magnesium: Central part of chlorophyll, photosynthesis.

C.
Sulfur: Present in some amino acids and vitamins.

Micronutrients:


A.
Iron: essential for synthesis of chlorophyll.

B.
Boron: regulation of metabolism.

C.
Zinc: protein synthesis.

D.
Manganese: respiration, photosynthesis.

E.
Copper: enzyme activation.

F.
Molybdenum: nitrate reduction and nitrogen fixation.

G.
Chlorine: photosynthetic process.

H.
Sodium: plant-water relations.

3.
What are some common symptoms of plants that are nutrient deficient?
A.
Yellowing of leaves(chlorosis).

B.
Stunted growth.

C.
Dull leaves.

D.
Poor root growth.

E.
Crinkled leaves.

F.
Poor bloom.


4.
What are some general characteristics of plants receiving excess nutrients?

A.
Dark foliage, lush, sappy leaves( excess N and P)

B.
Stiff stems and stalks( excess P and K)

C.
Delayed flowering( excess N)

D.
Reduction in growth( excess S)

E.
Death( excess ammonia nitrate, etc.)

        


5.
How do fertilizers benefit plants?

They provide the nutrients that are deficient in the soil, providing the plant with all the nutrients it needs to grow and function properly.

6.
Discuss specific nutrients and the symptoms present when nutrients are deficient and excessive.  Distribute handout 6.2.2.  Display and discuss transparency 6.2.3.

7.
Laboratory

Complete the laboratory exercise necessary on Nutrients for Seed Germination, from the reference, A+ Projects in Biology.

Summary

What are the functions of primary, secondary and micronutrients?

What are common nutrient deficiencies and their effect?

What are common nutrient excesses and their effect?

Evaluation

Written test

Laboratory exercise 

6.2.1

IMPORTANCE OF FERTILIZER

[image: image4.png]



  Nitrogen promotes:

    
Dark Green Foliage

    
Rapid Growth

    
Increased protein
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Phosphorus promotes: 


 Early Root Formation


 Vigorous Start


 Flowering


 Maturity


 Winter Hardiness 


Conversion of Sugar to Energy
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Potassium promotes:


Disease Resistance


Strong Stems


Winter Hardiness and Vigor 
6.2.2
Nutrient Symptoms
	Nutrient
	Deficiency Symptom(S)
	Excess Symptoms

	
	
	


6.2.3


Nutrient Symptoms
	Nutrient
	Deficiency Symptom(S)
	Excess Symptoms

	Nitrogen
	Pale green or yellow color of leaves
	Dark green foliage, lush, sappy leaves, stiff stems

	Phosphorus
	Purple tinge to leaves
	Dark green foliage, lush, sappy leaves, stiff stems and stalks

	Potassium
	Tips of leaves appear burned.  Also may have yellow or white streaks in the veins of the leaves.
	Stiff stem and stalks

	Calcium
	Leaves appear to be hooked and the tips eventually die.
	

	Magnesium
	Abnormally thin stems.  Leaves become spotted with yellow  while the veins remain green 
	

	Sulfur
	Plant growth is stunted.  Plant turns a pale shade of green.
	Reduction in growth

	Iron
	Stunted growth, splotchy leaves
	

	Chlorine
	uncertain
	

	Copper
	wilted young leaves, multiple buds
	

	Zinc
	Small, thick, spotted leaves, short intervals
	

	Boron
	Short, thick stems, twisted leaves
	

	Manganese
	White/yellow streaking of leaves and young leaves die

	Molybdenum
	Curly, yellow leaves, margins of leaves die


Individual Learning Activity

Lesson:
Functions of Nutrients in 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.
Identify ways fertilizers benefit plants.

2.
Describe the role primary nutrients play in plant growth and development.

3.
Understand the role of secondary and micro nutrients in plant growth and development.

4.
Describe common symptoms of plants with excess nutrients.

5.
Describe common symptoms of nutrient deficient plants




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

1.
Identify ways fertilizers benefit plants.

2.
Describe the role primary nutrients play in plant growth and development.

3.
Understand the role of secondary and micro nutrients in plant growth and development.

4.
Describe common symptoms of plants with excess nutrients.

5.
Describe common symptoms of nutrient deficient plants

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:
Functions of Nutrients in 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.
Identify ways fertilizers benefit plants.

2.
Describe the role primary nutrients play in plant growth and development.

3.
Understand the role of secondary and micro nutrients in plant growth and development.

4.
Describe common symptoms of plants with excess nutrients.

5.
Describe common symptoms of nutrient deficient plants




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 are the functions of the primary nutrients in plant growth and development? 
2.
What are the functions of the secondary nutrients and micronutrients?

3.
What are some common symptoms of plants that are nutrient deficient?
4.
What are some general characteristics of plants receiving excess nutrients?

5.
How do fertilizers benefit plants?

Lesson Evaluation Key

1.
What are the functions of the primary nutrients in plant growth and development? 
A.
Nitrogen: Fast growth, synthesis of organic compounds, including amino acids, proteins, coenzymes, nucleic acids and chlorophyll.

B.
Phosphorous:  Important in energy storage and transfer.

C.
Potassium:  essential for photosynthesis, sugar translocation, and enzyme activation.

2.
What are the functions of the secondary nutrients and micronutrients?

Secondary nutrients:

A.
Calcium: component of cell walls, needed for cell growth and division.

B.
Magnesium: Central part of chlorophyll, photosynthesis.

C.
Sulfur: Present in some amino acids and vitamins.

Micronutrients:


A.
Iron: essential for synthesis of chlorophyll.

B.
Boron: regulation of metabolism.

C.
Zinc: protein synthesis.

D.
Manganese: respiration, photosynthesis.

E.
Copper: enzyme activation.

F.
Molybdenum: nitrate reduction and nitrogen fixation.

G.
Chlorine: photosynthetic process.

H.
Sodium: plant-water relations.

3.
What are some common symptoms of plants that are nutrient deficient?
A.
Yellowing of leaves(chlorosis).

B.
Stunted growth.

C.
Dull leaves.

D.
Poor root growth.

E.
Crinkled leaves.

F.
Poor bloom.


4.
What are some general characteristics of plants receiving excess nutrients?

A.
Dark foliage, lush, sappy leaves( excess N and P)

B.
Stiff stems and stalks( excess P and K)

C.
Delayed flowering( excess N)

D.
Reduction in growth( excess S)

E.
Death( excess ammonia nitrate, etc.)

        


5.
How do fertilizers benefit plants?

They provide the nutrients that are deficient in the soil, providing the plant with all the nutrients it needs to grow and function properly.

Teacher Notes

Essential Question: 

What functions do nutrients serve in plants?

Vocabulary

Micronutrients
Secondary nutrients
Primary nutrients
Nutrient deficient
Excess nutrients
Fertilizers
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