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Unit: 6.2 Functions of Nutrients 




in Plants

[image: image12.jpg]PEACH STATE PATHWAYS



  Introduction
Course: 02.441 Plant Science Biotechnology

Unit 6: Plant Nutrition
Unit Development Template Annotation 

(Briefly describe the topics, methods, technology integration, etc.)
In this unit 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.
Grade(s)

· 9-Ninth

· 10-Tenth

· 11-Eleventh

· 12-Twelfth

Time:  (Enter time in number of 50 minute periods)
1
45 minute lab
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-6-d: Describes the role primary nutrients play in plant growth and development. 

AG-PSB-6-e: Explains the role of secondary and micro nutrients in plant growth and development. 
AG-PSB-6-f: Identifies natural, organic methods of supplying plants with nutrients. 
AG-PSB-6-g: Identifies and prescribes artificial sources of plant nutrients. 
AG-PSB-6-h: Describes common symptoms of plants with excess nutrients and prescribes remedies. 
AG-PSB-6-i: Describes common symptoms of nutrient deficient plants and prescribes remedies 
GPS Academic Standards:
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.
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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 the importance of nutrients in plant growth.
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.
What are the functions of the primary nutrients, secondary nutrients, and micronutrients in plant growth and development?  

What are the symptoms of plants that are nutrient deficient?
What happens when plants receive excess nutrients?
How do fertilizers benefit plants?

Why is it important to have natural and artificial sources of plant nutrients?
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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.
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.

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.
[image: image6.jpg]


  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:

Popcorn, salted and unsalted varieties

Three bowls

Materials listed in the laboratory activities

Transparencies 6.2.1 and 6.2.3, Handout 6.2.2
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
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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
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